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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro 001ero oopazoBanus papaborana Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMEI,
npencrasieHubix B @I'OC COO, a takke ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCIHTAHUS H
KOHIICIIIUH MpernoaBaHus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX Opranu3anusiax Poccuiickoii
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTENIbHbIE POTrPaMMBbI.

Copneprkanue mporpamMmbl 1o (pU3KMKe HANpaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10—11 xiaccoB npu oOydennn ux (usmuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMbBIM  JIMYHOCTHBIM, MPEIMETHbIM M METAlpPEJIMETHBIM pe3ylbTaTaM OOYy4eHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaJU3allid MEXIIPEIMETHBIX CBsI3€l (U3MKU C E€CTECTBEHHO-HAYyYHBIMU
yueOHBIMM TNpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE IIENIM M3ydeHUs (DU3MKU Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHusl, MIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU: TMYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTaHUpYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKKM Ha 0a30BOM YypOBHE, B TOM YHCJE MpeIMETHbIE
pe3yNbTaThl 10 roj1aM 00y4eHUs;
coJiepkaHue ydeOHoro npeamera « Pu3nka» Mo rogaM o0ydeHus.

®du3rka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPHUPO/bI, BBICTyMAasl B Ka4ecTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HaHUU 00 okpyxaromem mwupe. [IKompHBIM Kypc
(bu3UKN — cUCTEeMOOOpa3yIOIUN U1l €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (hHU3HUECKHe
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHue U akTMBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEIEISeT XapakTep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOIy4YEHHUs
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U JIpyrux. M3yueHue (pu3Mky BHOCUT OCHOBHOH BKJaja B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbIIl METOJI IO3HAHUS NIPH BBITIOJHEHUN UM Y4€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (pu3uku u1sl ypOBHS CpeAHEro oo0ero oOpa3oBaHus MOJOXKEH psiil UAeH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €10 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypeC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3iesoB (PU3MKH, BKIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3MKHM OOBEIMHEH BOKPYI
¢u3nueckux Teopuil. Beaymum B Kypce siBiisseTcsi pOpMUPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTEepHH, BELIECTBE U IOJIE.

Hoes ecymanumapusayuu. E€ peanu3zaiys npeanojgaraeT UCIoib30BaHNe I'yMaHUTAPHOIO MOTEHIMAaIa
¢u3n4ecKoll HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIeMaMHU.

Hoes npuxnaonoti nanpaenrennocmu. Kype GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEIACTBOM BBEIECHUS 3JIEMEHTOB COJEpP)KAaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHus MpoOIeM paloHAILHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHUECKOW O€30I1aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpelHero oOIiero oOpa3oBaHMs SBISIOTCS
¢usnyeckue Teopun (hopMUpOBaHHUE MPEACTABIECHUH O CTPYKTYpEe MOCTPOCHUST (PU3UUECKON TEOPUH, POIH
(GyHIaMEHTAJIBHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIaxX
MPUMEHUMOCTH TEOPH, JJIS1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHUCTeMHO-JICITETbHOCTHBIM TOJX0J B Kypce (U3MKM peanu3yercss Npexae BCero 3a Cyér
OpraHu3alluK HKCIEPUMEHTAIBHOM JeATeNbHOCTH oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3HKU —



3TO HCIIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEITUHEHBI B OOIIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PadoT.
Bbienenne B yKa3aHHOM TIepeyHe JIaOOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOIO MpoIllecca MCXOMs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCS YMEHHSIMH
MPOBOJIUTH KOCBEHHBIE W3MEPEHUs, WCCIICAOBAaHHUS 3aBUCHUMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE YIENSeTCS PEIICHHIO PAacYETHBIX M KAueCTBEHHBIX 3amad. [Ipm stom uis
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIIOTCS 3a/1a4M C SBHO 33JaHHOHM (hPU3MUYECKON MOEIBI0, TIO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasienia Kypca, Tak U HHTETPUPYs
3HAHUS W3 PasHBIX pas3feinoB. |y KaueCTBEHHBIX 3a7ay MPUOPUTETOM SBIIAIOTCS 3aJaHHS Ha OOBSICHEHUE
MPOTEeKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3nIecKon
MOJICJH JJISl CUTYaIliH TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPI'OC COO k maTepuasbHO-TEXHUYECKOMY OOECIeYeHUIO
y4aeOHOro mporiecca 0a30BbIM YpOBEHb Kypca (DU3MKH HAa YPOBHE CPEIHETO OOIero oOpa3zoBaHUs JTOJKEH
M3ydaThCsl B YCIOBHUSX NPEIMETHOTO KaOWHeTa (M3WKM WM B YCIOBHUSAX WHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAY4YHOTO IMKJa. B kabuHere (Gu3uKu H0HKHO OBITH HEOOX0AMMOE TabopaTropHoe
00OpyIOBaHUE TSl BHITIOJTHEHUS YKa3aHHBIX B MTPOTpaMMe 1Mo (GU3UKe YYCHHYECKUX MPAKTUIECKUX PadoT
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparoHHOe 00OpynoBaHue (GOpMUPYETCs B COOTBETCTBUM C MPHHIUIIOM MHHHUMAIBHOM
JOCTAaTOYHOCTH M oOOecTeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B MporpaMMme MO0 (GHU3UKE KIFOYEBBIX
JTEMOHCTpAIMI IS HCCIIEIOBAHNS N3yJaeMbIX SBICHUH ¥ TPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTATHHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oOOpymOBaHHE [UII YYCHHUECKUX TMPAKTHUUECKHX pPadoT ¢opMupyeTrcs B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB M OOecrneynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlHXcs.
Temarnueckue KOMIUIEKTHI J1aOOPATOPHOTO OOOpPYIOBAHHS OJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHNU aHAJIOTOBBIX U HHU(POBBIX MPHUOOPOB, @ TaKKE€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH IEJSMHU U3y4eHUs (U3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

(dbopMUpOBaHME MHTEpPECa U CTPEMJICHUS OOYyYaroIIMUXCs K HayYHOMY H3YYEHHIO MPHUPOJBI, PA3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HAHUS U (POPMUPOBAHUE UCCIIEOBATEIHLCKOTO OTHOIIECHUS
K OKPYXAIOIINM SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa HW3Y4YEeHHS OCHOB CTPOCHUS MaTepuu U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHUN OOBICHATH SBICHUS C MCIOJb30BAaHMEM (U3MUECKUX 3HAHMM U HAyYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHHE MPEACTABICHUN O POiM (U3UKU JIJIs Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH.

JlocTikeHHe 3THX 1eniell o0ecriednBaeTcsl PEeLIeHneM CIIEAYIOIUX 3a/1a4 B IPOLEcce U3YUeHHs Kypca
(bu3KMKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

NpUOOpEeTeHNE CUCTEMBI 3HAHUH 00 0OLMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIIOYAs
MEXaHUKY, MOJIEKYIIAPHYIO (PU3UKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(HU3UKH;
dbopMHUpOBaHHE YMEHUIN MPUMEHSATh TEOPETUYECKUE 3HAHUS ISl OOBACHEHUS (PU3UYECKUX SIBICHUU B
MPUPOJIC U IJI IPUHATUS IPAKTUUYECKUX PEIICHHUH B MOBCEAHEBHON KU3HU;

OCBOEHHME CIOCOOOB pEIICHHs pPA3IUYHbIX 3aJad C SBHO 3a/JaHHOM (PM3MYECKON MOJenblo, 3ajaad,
M0/Ipa3yMEBAOIIMX CaMOCTOSITEIIbHOE CO3[aHNe (PU3MUECKOM MOJIeNN, aIeKBAaTHON YCIIOBHUAM 3a/1a4u;



MOHMMaHUE (PU3MUECKUX OCHOB W TPUHIIMIIOB JEHCTBHS TEXHUYECKHX YCTPONCTB M TEXHOJOTHYECKUX
IIPOLIECCOB, X BIIUSHHUS HA OKPYKAIOILYIO CPENY;
OBJIAZICHUE METOJAaMH CAaMOCTOSATEIBHOTO IUIAHMPOBAHUS M TPOBEACHUS (U3UYECKUX HKCIIEPUMEHTOB,
aHaJIM3a M WHTEpIpEeTayi HHPOPMAaLUH, OTIPEACIICHNUS JOCTOBEPHOCTH MOIY4YE€HHOTO PE3yNIbTaTa;
CO3JIAHUE YCIIOBUU JJISI PA3BUTHSL YMEHUM IIPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha m3ydyenne ¢pusuku (6a30BbIi YPOBEHB) HA YPOBHE CpeaHero obmiero oopazoBaHus OTBOIUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).

[Ipeyiaraemsrii B mporpaMmMe 1o (Gu3uKe IMepedeHb JTa00paTOPHBIX U MPAKTUYECKUX PadoT SBISETCS
PEKOMEHIOBaHHBIM, YUYUTENb JeJaeT BHIOOp MpPOBEACHUS JIA0OPATOPHBIX pPabOT W OMBITOB C YYETOM
UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYatOnIXCs.
COJEP/KAHUE OBYYEHUA
10 KJIACC
Paszpen 1. @u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA

®u3nka — Hayka o npupojie. Hayunele MeTo 1l MO3HAHUS OKpYXkarouero mupa. Poiib akcnepumenTa u
TEOPUHU B MIPOLIECCE MO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3nyecKux sBIEHUN U mpoiieccoB. Hayunsle rumnoressl. dusnuecknue 3aKoHbI U
TeopuHu. I'paHuIIbl IPUMEHUMOCTH (PrU3HUECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUSI.

Ponbs u Mecto pusmku B GOopMHUPOBAHHM COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B MPAKTUYECKON
NEeITeNbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHTEIBHOCThR MEXaHHYeCcKoro ABmxkeHUs. CucremMa oOTCUY€ETa.
Tpaektopus.

[Tepemernienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIIMHA HA OCH CUCTEMBI KoopArHAT. Cl0kKEHHE MEPEMENIEHUN U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IMPSAMOJIMHEHHOE JABMXeHHE. [ paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, yTU U TIEPEMEILICHUSI MAaTEPUATIbHOM TOUKH OT BPEMEHH.

CBoboaHoOe majienre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuneiitHoe auxeHue. [[BrkeHHe MaTepHaIbHOM TOYKH IO OKPYKHOCTH C TMOCTOSIHHOW IO
MOJYJTI0O CKOPOCTBIO. YTJIOBass CKOpPOCTh, JHMHEWHas CKOpocThb. llepwon w dyactora oOpaiieHus.
LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

TexHuueckre ycTpoHuCTBa U MPAKTUUECKOE IPUMEHEHHUE: CIIUJIOMETP, ABMKEHUE CHAPSAOB, LICMHbIE U
peMEHHBIE TIepeayn.

Jlemoncmpayuu

Mojenb cucTemMbl 0TCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMYKCHHUH C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABr>keHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOILIEHUSI MEXIY MYTSIMH, MPOMJICHHBIMU TEJIOM 3a MOCIEAOBATENIbHbIE PABHbBIC
MPOMEXYTKHA BPEMEHHU IIPU PABHOYCKOPEHHOM JIB)KEHHUH C HaYaIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenue nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBukeHus Tena, OpoIeHHOr0 TOPHU30HTATBHO.



Tema 2. lunamuxa

[Ipunnun otHOCcuTenbHOCTH ['anunes. Ilepseiii 3axkoH HeroToHa. MHepuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cuii. Bropoit 3akon HeroToHa 17151 MarepuaibHOM TOUYKH.
Tperunii 3akoH HbI0TOHA [U1s1 MaTEpPUAIIBHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Bunpl Tpenus (mokosi, ckoJibykeHusi, kaueHust). Cuna tpenusa. Cyxoe Ttpenue. Cuia TpeHus
CKOJIbXKEHUSI U cuiia TpeHus nokosi. Koaddunuent tperns. Cuna CONPOTHBIICHUS NPU JBM)KCHUH Tella B
AKUJKOCTU WM rase.

[TocTynarenpHo€e U BpalaTreabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: TOIIUITHUKY, JBIYKEHUE MCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCkOpEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B IIPYKWHE U PE3UHOBOM 00pa3slie, OT uX
nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TENIA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Nmmynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTEpUaIbHBIX TOUEK. VIMITyIbC CHUJIBI U UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpPaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepualibHOl ToUku. Teopema 00 N3BMEHEHUU KHHETHYECKON SHEPTUH.

[lotenmmansHas oHeprus. [loTeHuumaneHas sSHeprus ynopyro aeGopMHUpOBaHHOW MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHLIMATbHBIE CHIIBL. CBS3b paOOThl HEMOTEHLUATIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, NMPYKUHHBIM MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOTIOTHO HEYIPYToTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW DJHEpPruu Tella Ha MpHUMepe
PacTsLKEHHs PE3UHOBOIO XKIYTa.



Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISPHO-KUHETUUECKON TEOpUHM U HX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nBmwxkenue. {uddysusa. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS 4acTHIl BemiecTBa. Mojenu
CTPOCHHUS T'a30B, XKUAKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE ATHUX MOJEIECH.
Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosnnas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana remneparyp Lenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KWUHETUYECKOW TEOPUH UJEATBbHOTO
raza. AOCOJIIOTHAsI TeMIIepaTypa Kak Mepa CpefHeld KWHETHYECKOW SHEPIUU TEIUIOBOTO JIBMIKCHUS YaCTHII
raza. lllxana Temneparyp KenbBuna. ["a3zoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HansToHa. M3ompomeccsl B HWACATBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. | paduyeckoe
Mpe/ICTaBICHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHNE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE JUMCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJEKya OpPraHudecKuX
COCIMHEHU .

OnpITh 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Mopens, HIUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ompenenenre Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEPEHHH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEPATypbl BO3/yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnogbl mepmoounamuku

TepmoaunaMuyeckas cuctema. BHyTpeHHsIsI SJHEpTUsS TEPMOJUMHAMUYECKON CHUCTEMBbI U CHOCOOBI €€
n3MeHeHus. KoanuecTBo TemioTsl U paboTa. BHYTpeHH:s sHEeprusi 0JHOATOMHOTO HJI€aJIbHOTO raza. Bujsl
TEIUIONEPEelayi: TEIUIONPOBOAHOCTb, KOHBEKLUS, W3IIydeHHE. YlenbHas TEIUIOEMKOCTh BELIECTBA.
KonundecTBo TEMIOTHI py TeIUIonepeaaye.

ITonsitue 06 agunabatHoM mpouecce. [lepBblil 3ak0H TepMoanHaMUKU. [IprMeHeHre mepBoro 3akoHa
TEPMOAMHAMUKH K u3ompoueccam. ['padudeckas uuTeprnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoGpaTuMoCTh NpoLEeccoB B IPUPOJIE.

Tennosbie mamuHbl. [IpuHIMIE 1eficTBUS TeroBbIX MauH. [IpeoOpa3oBaHus S3HEPIrU B TEIIOBBIX
MmamuHax. Koag¢unuent nonesnoro neiictBus teroBoil Mamubbl. [ukn KaphHo m ero kosdduuument
MI0JIE3HOTO AEUCTBUS. DKOJOTHUECKUE MTPOOIEMBbI TEIII0IHEPI €TUKH.

TexHuyeckne yCTpONCTBA M NPAKTHYECKOE IPUMEHEHHUE: JBHUraTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW PHEpPruu Tejia MpU COBEPIIEHUH PabOThI: BBUIET MPOOKHU U3 OYTBUIKH IMOJ
JeWCTBUEM CKATOTO BO3lyXa, HarpeBaHue 3(hupa B JaTyHHOI TpyOKe MyTéM TpeHHs (BUACOAEMOHCTPALIHUS).

V3MeHeHre BHYTpEHHEH 3Hepruu (TeMIeparypsl) Teja IpH Terionepeaye.

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

Mojenu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenue ynenbHoM TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u koHAeHcanus. lMcnapenue u kureHue. AOCONIOTHAsE W OTHOCHUTEIbHAS
BJIQXKHOCTB Bo3ayxa. HachlmeHHblil nap. Y aenpHas Temiora napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KHUIICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammuyeckue n amopdHbie Tena. AHU30TPONUS CBOWCTB KPUCTAIUIOB. JKuIkue
kpuctaybsl. CoBpeMeHHble Marepuaibl. 1lnaBneHue m kpucramumszauus. YaeiabHas TEIIOTA IUIABICHMS.
Cybnumarus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpOWCTBa M MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP M TCHUXPOMETpP, KAIOPUMETP,
TEXHOJIOTUH TIOJy4E€HUsI COBPEMEHHBIX MaTePUaJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBIIIIEHHBIX MTAPOB.

Kunenue npu NOHMW>KEHHOM JaBJICHUHU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U MJIaBiIeHHs KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

OnekTpusanus Ten. OJNEKTpUYecKud 3apsan. JlBa BHIa deKTpuYecKux 3apsaoB. [IpoBogHukw,
JTUBJIEKTPUKHU U TOTYIPOBOAHUKHU. 3aKOH COXpAaHEHUS 3JIEKTPHUUECKOI0 3apsa.

B3anmopericteue 3apsaoB. 3akoH Kynona. TodeUyHBIN 3JEKTPUYECKUAN 3apsia. DIJIEKTPUUYECKOE TMOJIE.
Hanpsok€énaocts  anexktpuueckoro mosis. [IpuHOMI Ccynmeprno3uiuu  3JIEKTpUYECKUX moJie. Jlunuum
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabora cun anekrpocrarnueckoro mois. I[lorennuan. Pasznocts mnorenmmanoB. IIpoBomHukm u
TURJIEKTPUKH B DIIEKTPOCTATUYECKOM MoJie. JluanekTpruyeckas IpOHUIaeMOCTb.

DnekTpoEMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh TIJIOCKOTO KOHACHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJICHCATOpA.

Texnuyeckne  ycTpoWcTBa U MPaKTUYECKOE  MPUMEHEHHE:  3JEKTPOCKON,  DIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHUPOBAJIbHBIN armapar,
CTPYUHBII IPUHTED.

Jlemoncmpayuu

YCeTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

BiaumonelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSHDKEHHBIX TEl.

[IpoBOTHUKY B 3IIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH TIOCKOTO KOHJEHCATOpa OT IUIOMIAJN TUIACTUH, PACCTOSHUS MEXITY
HUMH U TU3IEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuil mok. Toxku 6 paznuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBHUS CYLLIECTBOBAHUS JIEKTpUUECKOro Toka. Mctounuku toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsoxenue. 3akon Oma i ydacTka 1emnu.

DNEKTPUUECKOE CONpPOTUBIEHHE. YJEIbHOE CONpPOTUBIEHHE BemecTBa. llocienoBaTenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.



Pabora anekrpudeckoro Toka. 3akoH J[xoyms—JIeHia. MOMIHOCTH 3IEKTPHUECKOTO TOKA.

DNeKTpOoABUKYIasl Cujla U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKAa. 3akoH Oma Juid MOJIHOM
(3aMKHYyTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

ONEeKTpOHHAas IPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U IPHUMECHasi MPOBOJUMOCTh MOIYHpoBOAHHMKOB. CBoicTBa p-—N-
nepexona. [loyynmpoBosHUKOBBIE TPHUOOPHIL.

DNEeKTpUUYECKUN TOK B pacTBOpax M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTUYECKAs AUCCOLMALIMSL.
DIEKTPOIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnasma.

TexHuueckre ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHME: aMIIepMETp, BOJIBTMETP, peocTarT,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MHPUOOPBI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHbI JHOJ, TEPMUCTOPHl M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM MO,
raJlbBaHHKa.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COTNPOTUBIICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJU TONEPEYHOTO
CeueHHus U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >neKTpoABKYyIIeH cuiibl. KopoTkoe 3aMblkaHu€e ralbBaHUYECKOTO 3JEMEHTa U
OIIEHKAa BHYTPEHHET'O0 CONIPOTHBIICHHUSL.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE AIIEKTPOJIUTOB.

HckpoBoli pa3psia v MPOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHne cMEeIaHHOTO COeTMHEHUS] PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIECH CHUJIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue snextpounsa.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 06a30Boro ypoBHs B 10 Kiacce ocymiecTBiIsIeTCs ¢ y4ETOM COJIEPKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTUKH, OMOJOTUHU, XUMUH, reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnovle noHsamus, CBS3aHHbIE C HM3yYEHHEM METOJOB HAaydyHOTO MO3HAHMS: SBJICHUE,
Hay4yHbl (akT, rHUNOTE3a, Qu3NYecKas BEIWYMHA, 3aKOH, TEOPHs, HaONIOJIEHUE, OSKCIIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, H3MEPECHHUE.

Mamemamuxa: peluieHHe CUCTEMBl YpaBHEHMI, NWHeHHas (yHKus, napabona, rumepbosia, HX
rpaduky U CBOMCTBA, TPUTOHOMETPHUUYECKHE (PYHKIHUU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CI0KEHHE BEKTOPOB.

Buonoeusa: mMexanudeckoe IBUKEHHE B KUBOW mpupoje, aup¢ys3us, ocMoc, TEMI00OMEH MKUBBIX
OpraHu3MoB (BUbI TEIIONEPEAAaUYH, TEIIIOBOE PAaBHOBECHUE), IICKTPUUECKUE SIBICHUS B )KUBOH MpHUpO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELECTBA, MOJISIpHAsS
Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJ, XUAKOCTEH W Ta30B, JJIEKTPUYECKUE CBOMCTBA METAUIOB,
ANEKTPOJUTUYECKAS TUCCOLUALINS, TalbBAHUKA.

T'eoepaghus: BNaxXxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABWKEHUN C HCHOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHUKY, WCIOJb30BAaHUE 3aKOHA COXPAaHEHHUS UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JAPYTHE),
JIBUTATENh BHYTPEHHETO CTOpaHus, mapoBasi TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIHOHEDP, TEXHOJIOTUH
MOJY4YeHUS COBPEMEHHBIX MaTepUaioB, B TOM YHUCJIE€ HAHOMATE€pUAIOB, U HAHOTEXHOJIOTHH,



JNIEKTPOCTATHYECKAS ~ 3all[UTa, 3a3eMJICHHE  O3JICKTPONPHOOPOB, KCEPOKC, CTPYHHBIM  TPUHTED,
AJIEKTPOHArPEBATENBHBIE MPUOOPHI, STEKTPOOCBETHUTEIHHBIC TPHUOOPHI, TATbBAHHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX MAarHuTOB. MaruutHoe tmone. Bekrop
MarHUTHOM WHAYKUMM. [IpMHIMII Cyneprno3uuuy MarHUTHBIX IoJed. JIMHMM MarHMTHOW WHIYKIUU.
KapTuna nuHMi1 MAarHUTHOM MHTYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE MoJie TPOBOJAHMKA ¢ TOKOM. KapTWHa JNWHHMI MHAYKIMM MAarHMTHOTO MOJS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTyIIKH C TokoM. OmbeIT Opcrena.
B3anmMoelictBre NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ moaynb W HampaBieHue. J[BUKeHUE 3apsHKEHHOW 4YacTHIBI B OJHOPOJIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 3neKTpoMarHuTHOM MHAYKUKHU. [I0TOK BeKTOpa MarHUTHOW MHAYKIUU. DIEKTPOIBIKYILAS
CHJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papases.

BuxpeBoe anextpudeckoe moJie. DIEKTPOABUKYIAS CUJIa WHIYKIIMU B MPOBOJHUKE, ABHKYIIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUJIa CAMOUHIYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTpoNCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JImHMY MHIYKIIUYM MarHUTHOTO TOJIA.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cua Amrepa.

HetvictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIHUH.

[IpaBuio Jlenna.

3aBUCUMOCTBD AIIEKTPOABUIKYILEH CUIIBI MHAYKLIIMH OT CKOPOCTH U3MEHEHUS MAaTHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYHIIKUA C TOKOM.

WccnepoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHble KO1eOAHUA

KonebarenbHass cuctema. CBoOoAHbIE MexaHHWYeckue KojeOaHus. ['apMoHMYeckue KojeOaHMs.
Ilepuon, wacrora, ammautyga U ¢aza kosnebanuil. IIpyXKuHHBI MasTHUK. MaremMaTHYecKMi MasiTHHK.
VYpaBHeHHe rapMOHUYECKUX KojeOanuii. [IpeBpaiieHre sHeprun mpu rapMOHHMUYECKUX KOJIeOaHUSX.

Kone6arenbHbiit koHTYyp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJI€OaHUs B MICAIBHOM KOJeOaTeTbHOM
KOHTYpe. AHaJOrHsl MEXAY MEXaHWYECKHMMHU U DJIEKTPOMArHUTHbIMH KoseOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHHUs PHEPTUH B UJCATLHOM K0JIe0aTeIbHOM KOHTYpE.



[IpencraBnenue o 3aTyXaloMmMX KoieOaHUAX. BeIHYyXIeHHbIe MeXaHHMUecKue Kosebanus. PezoHaHc.
BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

[lepemennbiii  TOk. CHHyCOMIANbHBIM IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [Ipon3BoaCcTBO, Nepenadya u MOTPEOICHNUE FIMEKTPUISCKON SJHEPTHU. DKOJIOTUICCKIE
PUCKU IIPU NPOU3BOJCTBE 3IEKTpodHepruu. KynpTypa HCIOIb30BaHUS 3JEKTPOIHEPTUU B IOBCEIHEBHOU
AKU3HU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIIEKTPUYECKHM 3BOHOK, T'€HEpPaTop
[IEPEMEHHOT0 TOKa, JMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnrogenue 3aryxarommx KojieOaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHhIE KOJIeOaHusl.

OcmnorpaMmsl (3aBUCUMOCTH CUJIbI TOKa M HANpPsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocnenoBaTENbHOM — COEIMHEHUM  PE3UCTOpa, KaTYHIKM HMHIYKTUBHOCTH H
KOHJIEHCATOpA.

Monenb TMHUY 3TIEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCMMOCTH MEpHOJA MaJlbIX KojeOaHUM Irpy3a HAa HUTU OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanue INEPEMEHHOTO TOKA B ILENHM M3 IOCIEAOBATENBHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBL, yCnoBHs pacnpocTtpaHenus. Ilepron. CKopocTh pacpoCTpaHEHHs U IIMHA
BouHBL [lonepeunslie u npoosibHbIE BOJIHBL. HTephepeHiys 1 qudpakius MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS M3JIy4EHHs JJICKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B snektpomarHuTHOM BosHe. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE,
IpejoMIIeHUe, noyisipu3anus, tuppakuus, uarepepernns. CKoOpocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoOMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBUAcHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEbl.

TexHuyeckne yCTpOHCTBAa W IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yIABTPAa3BYKOBasi JIMAarHOCTUKAa B TEXHMKE M MEJMLHHE, pajap, paauONpPUEMHHUK, TEJIEBH30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U TPOIOTIBHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue otpaxeHus U NPEOMICHUS MEXaHUUYECKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTOU KOJIeOaHUH.

HccnenoBanue CBOWCTB  IEKTPOMAarHMTHBIX BOJIH:  OTPAKEHHUE, MPENOMIICHHE, MOJSpHU3aLMs,
mdpaxiys, uHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas onruka. [IpsamosimHEHOE pacpoOCTpaHEHHE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4euHbIi1 HCTOUHUK CBETA.

OTtpaxeHnue cBeta. 3aKOHbI OTpakeHus cBera. [locTpoenne n300paskeHuii B IUIOCKOM 3epKalle.

[Ipenomiienne cBera. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOJIIOTHBIN MoKa3zarelnb npesnomiieHus. [loaHoe
BHYTpEHHee oTpakeHue. IIpenenbHblil yroi nojaHoro BHyTpEHHETO OTPaKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oeoro ceera. LBer.

CoOuparomue u paccenBaromue JuH3bI. ToHKas nauH3a. DOKYCHOE pAacCTOSHUE W ONTHYECKas CHja
TOHKOHM JuH3bl. [locTpoeHne n3o0paxkeHHl B cOOMpPAIOIIMX U pacceuBarolIMX JinH3aX. DopMylia TOHKOU
JIMH3BL. YBeandeHNe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenmuss cBera. KorepeHTHble HCTOYHUKH. YCIOBHS HaOIIOICHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakuus ceera. [udpaxnuonHas pemérka. YcinoBHe HaOMIOJEHMs IVIaBHBIX MAaKCUMYMOB IIpH
MaJeHUH MOHOXPOMATHYECKOI0 CBeTa Ha TU(PPAKIIMNOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: OUKH, JyNa, (poToanmnapat, MPOEKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakiinoHHas peméTKa, MoJIIpOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakeHHE U MpenoMiieHne ceeta. OnTudeckue npruoopsl.

[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBOWCTB N300pakeHU B JTHMH3aX.

Moenu MUKpPOCKOIIA, TeJIECKOTa.

Ha6nronenue nntepdepeHiiny crera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun ceTa.

[Tonyuenue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszaTelis MpeaoMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmonenue nucnepcuu cBera.

Pa3znea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

I'panunel  OPUMEHUMOCTH — KJIACCHMYECKOW  MexaHuku. [locTynaTtbel — cenManbHOM — TEOpHH
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCUTEIHHOCTHU
OWHIITEHHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKPAILICHUE JTHHBL.

DHeprus U UMNYJbC PEIATUBUCTCKON YaCTHUIIBIL.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbl. DHEPrUs MOKOSL.

Paszpnen 7. KanToBasi pusuka

Tema 1. Dnemenmovl K6AHMOGOU ONMUKU

®ortonsl. opmyna [1nanka cBsi3u SHEPTrUU GOTOHA C €0 YACTOTOW. DHEPrus U UMIYNbC (PoTOHA.

OtkpeiTe U uccinenoBanue ¢orodpgexra. Onbitel A. I'. CroseroBa. 3akoHsl (oTodddekra.
VYpaBuenue DiiHimreiiHa 11 potorddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texuuueckue yCTpoicTBa M MpPAaKTUUYECKOE NPUMEHEHHE: (OTOINEMEHT, (POTOAATUMK, COJIHEUHAS
Oarapesi, CBETOIUO.



Jlemoncmpayuu

DoT103QPeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbeiTel Pesepdopma mo paccessHuio o -uactur. IlimanerapHas Mojaenb
aroma. [locrymarer bopa. M3nyuenue u moriomeHne (OTOHOB MPH TEPEX0/e aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnekTpoB. CrieKTp ypoBHEH SHEPrHH aToMa BOJOPO/a.

BounnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJICHHOE U3yYECHHUE.

Texnuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHME: CHEKTPAJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopna.

Onpenenenne AMUHBI BOJIHBI JIa3epa.

Habnronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHeH9aToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CIOXKHOCTh CTPOEHHUS sipa. OTKpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa paaMOaKTHBHOTO m3nydeHus. CBoiicTBa anmb(da-, Oera-, ramma-
n3Iy4eHus. BausHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeITHE TpOTOHA W HeWTpoHa. HyknonHas monens sapa [eiizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncino sapa. U3o0Tomnsl.

Anbba-pacnaz. DNEKTPOHHBIM H  TMO3UTPOHHBIM  Oera-pacman. ['amMma-m3imydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenve u cuHTe3 siep.

SAnepubiii peaktop. TepmosimepHsbiii cuHTe3. [IpoOiaeMbl W TEPCIEKTUBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON SHEPTeTUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 11 HAONIOAEGHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIe B3auMoieiicTBus. EqMHCTBO (hu3nueckoit KapTUHBI MUpA.

TexHuueckre yCTpOWCTBA M MPAKTHUECKOE NMPUMEHEHHUE: J03MMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Ortansl pa3BUTUS acTpoHOMuUM. [IpukinasgHoe 1 MUPOBO33pEeHUYECKOE 3HAYEHNE aCTPOHOMUHU.

Bun 3Bé3nH0ro Heba. Co3Besnus, spkue 3BE3/bl, IUIAHEThI, UX BUAUMOE JBHKEHUE.

CouiHeuHas cucrema.

Connne. CosiHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHina W 3BE3A. 3BE31BI, MX OCHOBHBIE
XapakTepuUCTUKU.  JluarpamMma  «CHEKTPalbHBI  KJacC  —  CBETUMOCTbY».  3BE3IBI  TJIaBHOM
MOCIIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JJIs 3BE3J TIJIaBHOM MOCIEIOBATENbHOCTH.



Buyrpennee crpoenue 3BE31. COBpeMEHHbIE NMPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Bosonmu CoiHua U
3BE3/. DTarbl )KU3HU 3BE3NL.

Mneunslii [1yts — Hama I'anaktuka. Ilonoxxenue u nuxenue CosHua B I'anakTuke. TUIbI raJakTHK.
Panuoranaktuku u kBasapbl. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PasOeranme ramaktuk. Teopus Bossbmioro
B3pbIBa. PeslKTOBOE H3iIydeHuUE.

MacmrabHast ctpykrypa Beenennoii. Meraranakruka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenusi HEBOOPYKEHHBIM TJIa30M C HCHOJIB30BAHUEM KOMIIBIOTEPHBIX TPHIIOKEHUH ISt
OTpe/IeNICHUs] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

O06o0maroniee NOBTOpPeHUE

Ponb ¢pu3nku 1 acTpOHOMHUHN B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COI[MAIbHOM M 3TUYECKOM cepax
NEeSITEIbHOCTH YeJIOBEKa, poJib U MECTO (PM3MKU U aCTPOHOMHHM B COBPEMEHHOM HayyHOM KapTHHE MHpa,
posib (Quznyeckod Teopuu B (HOPMHUPOBAHMH TPEACTABICHUN O (DU3MUYECKON KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX MpPEICTaBICHUN O
MIpHUPOJIE.

MexnpeamerHblie CBSI3H

Nzyuenune xypca ¢puzuku 6a30BoT0 YpoBHS B 11 Kacce ocymecTBIseTcs ¢ y4ETOM COAepKaTEIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHHUA: SIBJIICHUE,
Hay4HbIil (akr, runoresa, ¢uznyeckas BeIWYMHA, 3aKOH, TeOpus, HaOIIONEHHE, HKCIIEPHUMEHT,
MOJEIUPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYECKHE (QYHKIMM: CHHYC, KOCHHYC,
TQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX IPOCKIMH HA OCH
KOOpDAMHAT, CJO0XKEHHE BEKTOPOB, IPOMU3BOJHBIE IEMEHTAPHBIX (YHKUMH, TPU3HAKU TNOJ00US
TPEYroJIbHUKOB, ONPE/EICHNE TUIOAAN TUNIOCKUX Uryp U 00béMa Tel.

Buonoeus: >nexTpudeckue sBJICHUS B )KUBOW MPHUPOJIE, KojeOaTeabHble ABUKEHUS B )KUBO MpHpoe,
ONTHUYECKUE SBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaAHALIN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTPOCHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHH3MBbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPaIbHbBIN aHAIN3.

I'eoepacghus: MarHUTHBIE 10JIFOCA 3€MIIH, 3AJI€KH MarHUTHBIX PYA, (OTOCHEMKA 36MHON TOBEPXHOCTH,
IIPEICKa3aHue 36MIIETPSICCHUM.

Texunonocus: JNHMHUU  DIEKTPOIIEpEnady, TIEHEpaTop IEPEMEHHOIO TOKA, 3JIEKTPOJBMIATElNb,
MHAYKIMOHHAs Ieub, pajgap, paguonpuéMHUK, TEeIeBU30p, aHTeHHa, TesnedoH, CBYU-neub, NpoeKIMOHHbBIN
anmapar, BOJJIOKOHHasi ONTHKA, COJIHEeYHast 6aTapes.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenune yuebHOro mpeamera «®du3uka» Ha ypoBHE cpeaHero oOmero oOpa3oBaHus (0a30BBII
YPOBEHb) JOJDKHO OOECIEUUTh JOCTHKEHHME CIEAYIOIIUX JUYHOCTHBIX, METApEeJIMETHBIX U NPEIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOEHHsI yueOHOTO npeamera «Du3nka» JOKHBI OTPakaTh TOTOBHOCTh U
CMOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MNO3MIMENH JHMYHOCTH,
CHCTEMOM LEHHOCTHBIX OpHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHHH, COOTBETCTBYIOIIUX
TPAaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBA, paCIIMpPEHUE >KU3HEHHOTO OIbITa M ONbITa



NESITEILHOCTH B TPOIIECCE peaTn3alliii OCHOBHBIX HAIPABJIICHUN BOCIUTATEIILHON NEATEILHOCTH, B TOM
YHCIIe B YACTHU:

1) rpa’aaHcKoOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMKA 00YJarOMIeToCsl KaKk aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
poccuiickoro o0IecTBa;

MPUHITHE TPAIUIIMOHHBIX 00IEYETIOBEYSCKUX TYMAaHUCTHUSCKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, Y4aCTBOBATH B
CaMOYyIpaBJICHUH B 00pa30BaTEIbHON OpraHN3aIiH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHUTYTAMH B COOTBETCTBHH C WX (YHKIHSAMHU H
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH ¥ BOJIOHTEPCKOU NESTEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHUUCKHX YYEHBIX B
ob6sacTu (UMUK U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOPaJILHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATSIILHOCTH YUIEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYAas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3mYecKoit HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3iIuyHbIM cdepaM MpodeccCHoHATbHOM JesTeNTbHOCTH, B TOM YHCJE CBS3aHHBIM C
(U3UKON M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymied mpodeccun W peaau30BHIBATH
cOOCTBEHHBIE KU3HEHHbBIEC TJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU HA TIPOTIKEHUN
BCEH JKU3HU,

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUSI:

c(OpPMUPOBAHHOCTH JKOJIOTMUECKON KYIbTYpPbI, OCO3HAHHUE TJI00AIBHOTO XapakTepa 3KOJIOTUYECKUX
npooseM;

IUIAHUPOBAaHUE M OCYILECTBICHHE ACHCTBHI B OKpYXalollel cpele Ha OCHOBE 3HaHUS LieJei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHe omnbiTa AeATeIbHOCTH SKOJOTHYECKONW HANpPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUI
1o (u3uKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
(buznuecKoil HayKu;

OCO3HAHME I[IEHHOCTH HAy4yHOH JeATeIbHOCTH, TOTOBHOCTh B TIpollecce U3yueHUus (pusmku
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENbCKYIO AeSITENFHOCTh MHANBHUIyaTbHO U B TPYIIIIE.

METANIPEMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue qeMcTBUA:
CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPENENATD e IEATEIIbHOCTH, 33/1aBaTh MMAPAMETPHI U KPUTEPUU UX JTOCTHKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3UUECKUX SBICHUSIX;



pa3pabaTbiBaTh IUIaH pELICHHS MPOOJEeMBbl C YYETOM aHalIM3a HMEIOIIUXCS MaTepUAbHBIX U
HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHMBATb COOTBETCTBHUE PE3YJIbTATOB LEISAM, OLICHUBATbH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarebckue 1eiCTBUS:

BJIIETh HAYYHOI TEPMHUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMU U METOIaMU (PU3HUECKOM HAYKU;

BJIAJICTh HABBIKAMH Y4eOHO-HMCCIIEOBATEIbCKOW M TMPOEKTHOW NESTeIBbHOCTH B 001acTH (DHU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOWCKY METOJOB pEIICHUS 3aaad (U3UUECKOTO
COJIep’KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MO3HAHMUS;

BIIQJIETh BUJAMH  JIEATEJBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluH,
peoOpa30BaHMIO U MPUMEHEHHIO B Pa3JIMYHbIX YUEOHBIX CUTYallUsIX, B TOM YHCJIE MIPH CO3AaHUN YUEOHBIX
IIPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJayy, BBIIBUraTh TUIOTE3Y €€
pelleHns, HaXOAWThb apryMeHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHHM, 3alaBaTh NapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEIICHUS 3a7aud pe3yidbTaTbl, KPUTHUUECKU OILIEHHWBATH HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOMN JAEATEIbHOCTH, B TOM YHCIIE TIPU
M3Y4YEeHUHU (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBII OIBIT;

YMETb EPEHOCUTh 3HAHUSA MO (PU3UKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, IIPEUIaraTh OPUTMHAIBHBIE TIOJXOABI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 3aJjauH, JONYCKAIOLUE aJbTEPHATUBHbIE PELICHMUSI.

Pa6ora ¢ undopmanmeii:

BJIaJIeTh HAaBBIKAMH IOJy4eHHMs] MH(OpPMauu (QU3MUYECKOrO COJEpXKaHUsl W3 HCTOYHHMKOB pPa3HbIX
TUIIOB, CAMOCTOSTEJIBHO OCYILECTBIIATh MOUCK, aHAJIM3, CUCTEMATU3allMI0 U UHTEPIIpEeTaluio HH()OpMaLUK
pa3UYHbIX BUJOB U (GOPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb NH(OPMALIHH;

UCIOJb30BaTh CPEJICTBA HMH(DOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMH B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHbBIX U OPraHU3aLMOHHBIX 33/1a4 C COOJIOZECHUEM TpeOOBaHUM IPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUIHEHBl, pecypcocOepeXeHus, IMpPaBOBBIX U O3TUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PM3MUECKOrO COJEp:KaHUs B pPAa3IMYHBIX (opMarax ¢ y4éTOM Ha3HAYECHUS
uHGOpMAaLUY U LeIeBOH ayIUTOpHH, BEIOMpask ONTUMAIbHYIO (GOPMY NPEACTaBICHUS U BU3YyaU3aL1H.
KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYIIECTBIATH OOIIEHHE Ha ypoKaX (PM3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;

pacro3HaBaTh NPeINOChUIKA KOH(DIMKTHBIX CUTYallUH U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOM U MHIUBUAYaTbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJJ0TO WIEHA KOJJIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHMW30BbIBATh U KOOPAMHUPOBATH AECHUCTBUS IO €€
JOCTH)KEHHUIO: COCTABIIATH IUIaH JICHCTBUM, paclpeensiTh poju ¢ yu€TOM MHEHUH YJ4aCTHHMKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;



OLICHMBATh KAa4eCTBO CBOCTO BKJIAJa M KaXJIOTO YYaCTHMKAa KOMaHJbl B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBbIC MMPOCKTHI, OUCHUBATL UACU C ITO3UIIUU HOBU3HbI, OPUT'MHAJIBHOCTH, HpaKTH‘-IeCKOfI
3HAYUMOCTH;

OCYIICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CHTyalludX, IIPOABJIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIUATUBHBIM.

PeryisitTuBHbIe YHMBepcaJIbHbIe yUeOHblIe NelicTBUS
Camoopranmu3anus:

CaMOCTOSITEJIbHO OCYILECTBIISATh II03HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PU3UKH U aCTPOHOMMH,
BBISBJIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBIISATh IJIaH PEUICHUsS] PACYETHBIX M KAUECTBEHHBIX 3a/1a4, IUIaH BBINOJHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHHIH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO S3PYIUIMM B o00jgacTu (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
pe3ynbTaTOB LENSIM;

BIQJIeTh HAaBbIKAMM IO3HABATENBHOM pediaekcuu Kak OCO3HaHMs COBEpIIAeMbIX ACHCTBUH U
MBICJINTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

UCIOJb30BaTh NPUEMBI peIeKCHN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OIIUOKH.

B npouecce DOCTHXKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOEHUS NPOrpamMMbl MO (PU3UKE JUIsl YPOBHS
cpeaHero oomero o0pazoBaHMs Yy OOyYarOIIMXCS COBEPLICHCTBYETCS AMOLMOHAIBHBIM HMHTEIIEKT,
IpearnosararIiuil chpopMUPOBAHHOCTB:

CaMOCO3HAHUS, BKIJIIOYAIOIIEro CHOCOOHOCTh MOHMMATh CBOE 3MOILMOHAIBHOE COCTOSHUE, BUJETH
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIILHON C(epsl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBAThCS K SMOLMOHAIbHBIM M3MEHEHUSM U MPOSIBIATH TMOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMY, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKEHUIO LEIM U YCHEXY, ONTHMHU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOI U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATILHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTMMH JIOJIBMU,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOydyenus B 10 ki1acce mpeaMeTHble pe3yabTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTpaXKaTb
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MPHUMEPax poJib U MeCTO (M3MKU B (POPMHPOBAHMU COBPEMEHHOM HaydHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B TPAKTUYECKON AESATEIbHOCTH JIIO/IEH;



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJCNeH: MarepualibHas TOYKa,
WHEpIMagbHas CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPIAOE TENO, WACANBbHBIA Ta3, MOJEIU CTPOCHUS Tra3oB,
KHUJIKOCTEW M TBEPIBIX TEJ, TOUCUHBIN EKTPUIECCKHUMA 3apsia IPpH pelieHnH GU3NUECKUX 3a1ay;

pacrno3HaBaTh (pu3MUeckue sBICHHS (TPOIECCH) U OOBSICHITH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHUYECKOM TEOPHUM CTPOCHHUS BEIIEeCTBA M 3JICKTPOJAMHAMUKUA: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBW)KCHHE, CBOOOJHOE TaJeHUE TeJ, JBHKEHUE 1O OKPYXHOCTH,
WHEPIHsI, B3aUMOIecTBUE Tel, MU Qy3usi, OpPOYHOBCKOE JBUKCHHUE, CTPOCHUE KUIAKOCTCH U TBEPBIX TEII,
n3MeHeHrne o0bEMa TeJ MpY HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICHCALIUS,
MJIaBJICHUE, KPUCTAJUIU3ALMS, KHIICHUE, BJIAXHOCTh BO3/AyXa, IOBBIINICHHE MaBJICHHUS Traza NpH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE, CBS3b MEXKIy MapaMeTpaMHU COCTOSIHUS Ta3a B M3OIpoIeccax,
AJIEKTpU3ALIUA TN, B3aUMOJIEHCTBHUE 3apsiJIOB;

OTIMCBHIBATh MEXaHWYECKOE JBI)KCHHUE, HCIOJIb3ys (U3NYeCKue BETUYUHBI: KOOPJWHATA, MYTh,
NepeMeIleHUe, CKOpPOCTh, YCKOpEHHE, Macca Teja, CHJla, HUMIYJIbC Teja, KUHETHUYeCcKas >SHEeprus,
MOTEHIMAbHAs JHEPTHsl, MEeXaHW4yeckas paboTa, MEXaHWUYECKass MOIIHOCTB, MPHU OMHCAHWUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICT UCIOJIb3YeMbIX BEIWYUH, WX OOO3HAUYECHUS] W €IWHHUIIBI, HAXOIUTh
(hopMyIIBI, CBSA3BIBAIOININE TaHHYIO (DU3UYECKYIO BEIMUMHY C IPYTUMU BEJIMUMHAMU,

OTNUCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOWCTBA TEM W TEIUIOBBIC SIBJIICHUS, HWCIIONB3ySd (PU3MUECKUE
BEJIMYMHBI: JIaBJICHWE Ta3a, TeMIepaTrypa, CpPeaHss KUHETHYEeCKas HSHEPTrUs XaOTHUYECKOTO JBUKEHUS
MOJIEKYJI, CPETHEKBAJApAaTHYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA JHEPrus, padoTa
raza, Ko3(pQGUIUEHT TOJIE3HOTO IEHCTBUS TETUIOBOTO JBUTATENS, TPHU OMHCAHWUHU TMPABUIBLHO TPAKTOBATH
(MBUYECKUH CMBICT HCIIOJB3YEMBIX BEIMYHMH, WX OO0O3HAYCHUS W €IUHHMIIBI, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UUECKYIO BEJTUYHHY C IPYTUMHU BETUINHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUUYECKHE CBOICTBA BEIIECTBA M AJIEKTPUYECKHE SBICHUS (IPOILIECCHI),
UCIOJIb3YSl (PU3UYECKHE BEIMYMHBI: AJIEKTPUUYECKUI 3apsii, AJIEKTPUYECKOe IoJje, HAnpsHKEHHOCTh MOJI,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB, IPH OMUCAHUHM MPABWIBHO TPAKTOBAaTh (UINYECKUN CMBICI
HCIOJIb3YeMbIX BEJMYHMH, MX OOO3HAYEHUS W EIUHUIIBI; YKa3blBaTh (OPMYJIbl, CBS3BIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIMUUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (DU3HUECKUE IMPOLECCHl U SIBJICHUS, HCIOIb3yd (U3NYECKUE 3aKOHBI U MPUHLUIIBL:
3akoH BcemupHoro tiarotenus, |, Il u Il 3akonsr HptoTOHA, 3aKOH COXpaHEHHUS] MEXaHHMYECKOW SHEPTHH,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHIIUIT CYTIEPIO3UIIMU CHJI, TPUHIIUIT PABHONIPABUS MHEPLIUATIBHBIX CUCTEM
0TCcuéTa, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIEeCTBA, Ta30Bble 3aKOHBI, CBA3b CpelHEeH
KMHETUYECKOM 3HEpPruM TEIJIOBOTO JBIKEHUS MOJIEKYNI C aOCONIOTHOM TeMIlepaTypoil, MEepBbIil 3aKOH
TEPMOJIMHAMHUKY, 3aKOH COXpaHEHHs 3JEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3inyarhb
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHHE M YCIOBHUS (TpaHUIlbl, 00JacTh)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIUIBI ICUCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOWUCTB; pa3IuvaTh
yCIOBUS UX 0€30MaCHOTO UCTOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

BBITIOJIHATH AKCIIEPUMEHTHI 10 MCCIIEI0BAHUI0 (PU3UYECKUX SBICHUI U MPOIECCOB C UCIOIb30BaHUEM
NPSMBIX U KOCBEHHBIX H3MEPEHUi, MpU 3TOM (GOpMYIHpOBaTh mpobiaemMy/3agady W TUIOTE3y y4eOHOTO
JKCIIEPUMEHTa, CcOOUpaTh YCTAaHOBKY W3 TPEUIOKEHHOrO OOOpyIOBaHUs, NPOBOJUTH OMBIT H
(dbopMynHupOBaTh BHIBOBL;

OCYILIECTBIISITh MPSMBIE UM KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYUH, MPH ITOM BBIOMpAThH
ONTUMAJIBHBINA CIOCO0 M3MEPEHUs U HCTIOIh30BAaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEepEHUil;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKUMH BEIUYMHAMHU C HCIOJIB30BAaHUEM MPSIMBIX
WU3MEpEeHUH, IPH dTOM KOHCTPYHPOBATh yYCTAaHOBKY, (DMKCHPOBATh PE3yAbTaThl MOTYYCHHOW 3aBHUCHMOCTH
(u3MUYECKUX BETMYHMH B BUJIE TaOMUI[ ¥ Ipa(UKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBAHNUS,

coOnrofathk mpaBuia O€30MacHOro Tpyda MpU MPOBEIECHUU HCCICIOBAHHM B paMKax y4eOHOTO
IKCIIEPUMEHTa,  y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOW  AEATeNbHOCTH C  HCIOJIh30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;



pemath pacy€THRIC 3a/1a4M C SIBHO 33JaHHON (U3NYECKOM MOJICNBIO, UCTIONB3Ys (PU3MYeCKHe 3aKOHBI
Y TIPUHIMIBI, HA OCHOBE aHAIM3a YCIOBUS 3a7aud BRIOMPATh (DU3HUECKYIO MOJIENb, BBIICIATH (PH3HUECKUE
BEITUYMHBI U (DOPMYIIBI, HEOOXOAMMBIC U €€ pEIICHHs, MPOBOIUTH PACUEThl M OLIEHUBATH PEAbHOCTH
MOJIyYEHHOTO 3HAYCHUS (PH3UYECKON BETHYNHBI,

penaTh Ka4eCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUUECKH HEMPOTHUBOPEUHBYIO LIETIOUKY PACCYKICHHMN
C OMOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYCCKUE SIBIICHHUS,

WCIIOJIb30BaTh TPU PEIICHUH YYEeOHBIX 3a/lad COBPEMEHHBbIE HH(OPMAIIMOHHBIC TEXHOJOTHUU IS
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMA M MPEACTABICHUS YYEOHOW W HAYYHO-TIOMYJSIPHON
uH(OpPMAllMK, TOJYYEHHOW W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH AHATU3UPOBATH IOJYyIaeMYIO
WH(POPMAIIHIO;

MPUBOJIUTh MPUMEPHI BKJIAJla POCCHUCKHX W 3apyOSKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIl;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHHUS 10 (U3MKE B TIOBCEIHEBHOM JKHM3HU ISl OOecredeHus
0€301acHOCTH TP OOpaIeHUH C TPUOOPaMU U TEXHHUYECKHUMHU YCTPOUCTBAMHU, JJII COXPAHEHHS 3/I0POBbS U
COOJTIOJIEHUST HOPM IKOJIOTHYECKOTO TIOBEJACHUS B OKPYKAIOIIEH cpelie;

paboTarh B TpYNIE C BHIMOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH, MIIAHUPOBATh PabOTy TPYIIIIHI,
palMoOHAIBHO paCHpeAeaTh O0S3aHHOCTH W TUIAHMPOBATH JEATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIlUSX,
aJICKBaTHO OIIEHUBATH BKJIQJ KXKIOTO U3 YIACTHUKOB I'PYIIIHI B PEIICHHE pACCMAaTPUBAEMOMN TTPOOIIEMBI.

K xonmy oOyuenust B 11 kJj1acce mpeaMeTHBIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEPaxX pojab U MECTO (PU3UKU B (HOPMUPOBAHHH COBPEMEHHON HAydHOU
KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTH, B MPAKTUYECKON NESITEIbHOCTH JIFOJEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh T'PAHULBI NPUMEHEHHUS M3YYEHHBIX (U3MYECKUX MOJEJe: TOUEUHBIH SIEKTPUUYECKUI
3apsn, JIy4 CBeTa, TOYCYHBI MCTOYHUK CBETA, SACpHAs MOJEIb aToOMa, HYKJIIOHHAs MOJENIb aTOMHOTO s/pa
IIpH perieHny PrU3nIecKux 3a1ad;

pacrio3HaBaTh (U3WYECKHE SBICHUS (MPOIECChI) W OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH U KBAHTOBOM (DM3UKH: dJEKTpUUYECKasi IPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUA TOKa, B3aMMOJEHCTBHE MAarHUTOB, OJJIEKTPOMArHUTHAs WHAYKLUHUS, JEUCTBUE
MarHuTHOTO MOJIsI HAa MPOBOJHUK C TOKOM U JIBUXKYIIMICS 3apsij, SIEKTPOMArHUTHbIE KOJIEOaHUs U BOJIHBI,
MPSIMOJIMHEHOE pacHpoCTpaHEHUE CBETa, OTpa)KeHHe, MpejoMieHHe, HHTepdepeHuus, Iudpakuus U
MoJIsipu3aIids CBeTa, aucnepcus cBera, (orosnekrpuueckuii 3pdext (hoTodrddekrt), cBeTOBOE HaBICHHE,
BO3HUMKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! U UICKYCCTBEHHAs paJUOAKTUBHOCTb;

OMHCHIBAaTh HW3YUEHHBIE CBOMCTBA  BelleCTBA (DIEKTPUUECKHUE, MArHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYIO TIPOBOJUMOCTh PAa3UYHBIX CPE) M AIEKTPOMArHUTHBIC SIBJICHHSI (TIPOLIECCHI), UCIIONb3YS
¢busznuecKkue BETUYMHBI: MIEKTPUYECKUN 3apsll, CHJIa TOKa, DJIEKTPHUUYECKOE HAMpsDKEHUE, DIEKTPUUECKOe
COMPOTHBIICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBMKYINAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noyisi, cuia Ammnepa, cuna JlopeHua, MHAYKTUBHOCTh KATYILKH, SHEPrUsl 3JEKTPUYECKOIO MU MArHUTHOTO
MoJiel, MepuoJ M YacToTa KoseOaHWil B KoyiedaTeIbHOM KOHTYpe, 3apsij M cujia TOKa B Ipoliecce
TapMOHUYECKHUX DJIEKTPOMATHUTHBIX KOJeOaHUii, POKYCHOE pacCTOSIHME W ONTHUYECKas CHIIa JIMH3bI, MPU
OTMCAHWU TPABUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIONB3YEMBIX BEIUYHH, MX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh H3y4YCHHbIE KBAHTOBBIE SIBICHUS M TMPOILIECCHI, HCHONB3YS (PHU3NYECKHE BEIHMYMHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJWHA BOJIHBI M YacTOTa CBETAa, SHEPTUS U UMMYIbC (POTOHA, TIEPUOJ
MOJTypacmnajia, YHEPrusl CBSI3M aTOMHBIX SiFiep, MPU OMUCAHUH MPABHIBHO TPAKTOBATH (DPU3UYECKUN CMBICIT
UCIOJIb3YeMBIX BENUYHMH, MX O0O03HAUEHUS WU EIUHUIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMU BEJTMYUHAMU, BBIYUCIIATH 3HaYeHHE (PHU3NIECKON BETHUNHBL,

aHAIIM3UPOBATh (PM3MUECKHE TMPOLIECCHl M SIBJICHHUS, UCIOJNB3YS (pU3MYecKne 3aKOHBI M MPUHIUIIHL:
3ak0oH OMma, 3aKOHBI MOCJIEIOBATENIBHOIO W MAapaUIENbHOIO COEIMHEHUS! MPOBOJAHHMKOB, 3aKOH Jlxoyms—



JleHna, 3aKOH >JIEKTPOMATrHUTHOM HMHIYKUWHU, 3aKOH MPSIMOJIMHEHHOTO DPAaCHpOCTPAHEHUS CBETA, 3aKOHBI
OTpPaKEHHsI CBETA, 3aKOHBI IPEJOMJICHHS CBETa, ypaBHeHHWE OuHIITeHHAa a1 ¢orodrddekra, 3axoH
COXpAHEHMS SHEPTHH, 3aKOH COXPAaHEHHs MMITYJbCa, 3aKOH COXPAaHEHMS 3JICKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsT MAacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH PagrMOaKTUBHOTO paclajaa, IMpu 3TOM pa3indarb
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OTIpENIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMH MarHUTHOTO TIOJISI IIPOBOIHUKA C TOKOM, CHIIBI AMIiepa
u cuibl Jlopenna;

CTPOUTH U OIIMCHIBATh U300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATE AKCIIEPUMEHTHI 110 MCCIETIOBAHUIO (PH3MUYECKHX SBICHUN U TPOIIECCOB C MCIIOJIB30BAaHHEM
NOPSIMBIX U KOCBEHHBIX M3MEpPEHHi: NMPHU 3TOM (OPMYIHPOBATH MpoOIeMy/3aady W TUNOTE3y y4eOHOTo
OKCTIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TIPEAIOKEHHOTO OOOpYIOBaHHS, TPOBOAWTH OMBIT H
(hopmMyIUPOBAThH BHIBOJIBL;

OCYIIECTBIISITH TpPSIMBIE M KOCBEHHbIE HW3MepeHHs (U3NYECKUX BEIMYMH, TPH ITOM BBIOHPATH
OTITUMAITBHBIN CIIOCO0 M3MEPEHHS U HCIIOIB30BaTh U3BECTHBIE METO/IbI OIIEHKU TIOTPEITHOCTEH H3MEPEHU;

WCCIIEIOBATh 3aBHCUMOCTH (PU3MUECKUX BEIIMYHMH C UCIIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJAbTATHI MOJYYCHHON 3aBHCUMOCTH (PU3UYECKUX BEIUYNH B
BHJIe TAOJHI] U TPAPUKOB, AeTaTh BHIBOBI 10 PE3ybTaTaM UCCIIETOBAHHS,

coOmoaThk mMpaBmia O€30MacHOTO TpyAa NpHU TMPOBEACHWH HCCIENOBAaHWK B paMKax YdeOHOTO
OKCTIEPUMEHTa,  Y4eOHO-MCCIEeOBATEIbCKOH M TPOEKTHOH  NESATETbHOCTH C  HCHOJB30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 33JJaHHOW (DMU3UYECKOI MOJEINBIO, HCIONMB3Yysl (PH3NUECKUE 3aKOHBI
Y TIPUHIMIIEI, HA OCHOBE aHAIM3a YCJIOBHS 3aJa4l BEIOMpATh (PM3MUYECKYIO MOJIEIb, BHIIACTATE (H3NIECKUE
BEIMYMHBI U (OPMYJIBI, HEOOXOAUMBIC UIA €€ pEeIIeHHs], MPOBOANUTH PAacyéThl M OIEHHBATH PEATBLHOCTD
MOJIY9E€HHOTO 3Ha4eHUs! (PU3NIECKON BETMUUHEI,

penaTte KauyeCTBEHHBIE 3aa4l: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPEUMBYIO IIETIOUKY PACCyXACHUH
C OTOPOii Ha N3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU M (PU3NYECKHE SIBIICHNUS;

UCTIONIB30BAaTh NPU PEHICHUH YYeOHBIX 3a/1ad COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJOTHH JUISA
MIOWCKA, CTPYKTYPHUPOBAHUS, HMHTEPHPETALMK M TPEJICTABICHUS Y4eOHOM | HAy4YHO-TIOMYJISPHOM
uHpOPMAIMY, TOJYYEHHOH U3 pa3MYHBIX WCTOYHUKOB, KPUTHUYCCKH aAHAJIM3HPOBATH MOIY4aeMYIO
nHpopMaInIo;

OOBSACHATH MPUHIMIIBI ACHCTBHS MAlINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS
ux 0€301acHOT0 HCIOJIb30BaHUS B TOBCEIHEBHON KU3HH;

NPUBOJUTE MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOeXHBIX y4YEHBIX-(HU3MKOB B pa3BUTHE HAyKH, B
00BSCHEHNE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHMSA N0 (U3MKEe B IOBCEAHEBHON MKHM3HM ISl OOECICUCHHS
0€30TacHOCTH ITpU OOpaIleHH! C MPHOOPAMU M TEXHHYECKUMH YCTPOHCTBAMHU, JUISl COXPAHEHHS 3/I0POBbS U
COOITIO/IEHHUS HOPM DKOJIOTUYECKOTO OBEACHUS B OKPYKAIOILEH cpese;

paboTaTh B IpyNIe C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh PabOTY TPYIIIHI,
palMoOHAIBHO PACHpPENeNaTh 00A3aHHOCTU M IUIAHHPOBATH AEATENBHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
aJIeKBaTHO OIICHMWBATh BKJIAJ] K&KJIOT0 U3 YYaCTHUKOB IPYIMIIBI B PEIIEHUE pacCMaTpUBaeMON POOIEeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

No KosmmuecTBo yacos ONEeKTPOHHBIE
B HanmeHoBaHMe pa3ieyioB U TEM MTPOTPAMMEI
n/n P porp Beero Konrponeusie | IlpakTnueckune (ungpossie)
00pa3zoBaTesbHbIC
paboThl paboThl pecypehl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHU S
bubmmoreka [{OK
1.1 ) 2
VISHICA T METORT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMaTHka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flumamiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 https://m.edso0.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1 httos://m.edsoo.ru/7FALDF72
bubnuoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.3 Ar . D 5
peratHble cOCTOsIHUS BelecTBa. DazoBble MEPEX0 bl httos://m.edsoo.ru/7FALbF72
Hroro no paszneny 24
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Paznen 4. QJIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 DuekTpocTatiiia 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTOSIHHBIN 2JIEKTPUUYECKHI TOK. TOKH B pa3jIMuHbIX 12 1 bubnuorexa [JOK
' cpenax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne (un¢posrbie)
HaumeHoBaHue pa3ieioB M TeM NPOTrPaMMbI Konrtpoabubie | IlpakTunueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
11 MaruauTtHOE noJie. DIeKTpOMarHuTHas WHAYKIIHS 11 1 3 htts://m.edso0.ru/7f41c97c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHu4ecKue 1 AJIEKTPOMarHUTHBIE KOJIeOaHUs 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHn4eCcKUE U 2JIEKTPOMArHUTHBIE BOJIHBI 5 1 ];til{?sﬂ;;f;iggﬁ £41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

bubmmoreka [{OK

3.1 OCHOBBI CIIEMUAIBHOI TEOPUH OTHOCUTEIILHOCTHA 4 1
1 P https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

. bubnuoreka [JOK
4.1 OJeMEeHTHI KBAHTOBOM OIITHKHU 6
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.2 C 4
TpocHHE aToMa https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 A 5
TOMHOE A1po https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

bu6mmoreka [IOK

5.1 C 7 1
JIEMEHTBI aCTPOHOMMHM U acTpO(YU3UKU httos://m.edsoo.ru/7fA1c97c

Hroro mo pazgeny 7

Pazgen 6. OBOBINAIOIIEE ITIOBTOPEHHUE

6.1 O6o061maroniee NOBTOPEHHE 4 ];tfiﬂ;;f;iggﬁ £41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHME 10 KJIACC

Ne Tema ypoxa KommraecTso Hacos Hata DneKTpoHHbIE HU(POBBIC
n/m Bcero | Kontpousbnbie IIpakTudyeckue | HU3y4CHUA 00pa3oBaTeIbHbIE
paboThl paboTsl peCypChl
1 ®usuka — Hayka o npupoje. Hayunbie METObI MO3HAHUS 1 bubnuorexa [JOK
OKpYKaroIlero Mupa https://m.edsoo.ru/ff0c32e2
R A A —— 1 Bubmnotexa LIOK
Yy P pa, B A https://m.edsoo.ru/ff0c33e6
moaen
3 Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrkeHus. [lepeMenienne, CKOpOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 | PaBHOMEpHOE MPSIMOJIMHEWHOE JBIUKEHUE 1 bubmrorexa [JOK
https://m.edsoo.ru/ff0c3620
S |PaBHOYCKOPEHHOE MPAMOJIMHEWHOE JIBHKEHUE 1 bubmiorexa HOK
yexop p A https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 1
CBoboaHoe masieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS https://m. edsoo,ru/Ff0c39ce
7 KpuBonuneiitHoe aBuxeHue. [[BrmkeHne MaTepraibHOM TOUKH 1 bubnuoreka [JOK
110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpuniun otHocuTenbHocTH ["anunes. MHepuunanbHbie 1 bubnuoreka [JOK
cuctemsl otcuera. [lepBriit 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropow 1 bubnunoreka [JOK
3akoH HploTOHA 1J19 MaTepraibHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 | Tperuu 3akon HeroToHa /i MaTEpHAIbHBIX TOUEK 1 bubmiorexa [IOK
P g p https://m.edsoo.ru/ff0c3be8
171 3akoH BceMupHoro tsarorenus. Cuna tsxectu. [leppas 1 bubnunoreka [JOK
KOCMHMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 1
Cuna ynpyroctu. 3axou I'yka. Bec Texa https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koadduuuent tperns. Cuna conpoTHBIECHUS 1 bubnuoreka [IOK

IIpH ABMKCHUHU TECJIA B JKUAKOCTH MJIN T'a3C

https://m.edsoo.ru/ff0c3f76
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[TocTynarensHOE U BpalaTeIbHOE IBHXKEHHE a0COIIOTHO

14 |teépmoro Tena. MomenT cuibl. [lneyo cuisl. YcaoBus buGmiorexa LIOK
P . ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tea
Nmnynbc maTepraibHOM TOUYKH, CUCTEMbI MaTepUaTbHBIX
15 TO‘-IGE(I Wmm JHE: CHJIBL. 3aKOH c;)x AHEHUSI I/IMHpJIbca bubnmorexa LIOK
) Y ) p Y ' https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBMKEHUE
PaboTa u momHOCTE cuitbl. Kunetnueckas sHeprust
16 |marepuanbrOI Toukn. Teopema 00 M3MEHEHUHM KHUHETHYECKO K bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0c4502
SHEPTUH
[TorenumanesHas 3Heprus. [loTeHunanbHas SHEprust 0
17 | nepopmu OBaHHOI/frI[) WHBI HOTGHIII/IaJ'II)Haff) SHE yrl;IIz[y;ena bubmmorexa LIOK
PMHP Py ’ p https://m.edsoo.ru/ff0c461a
BOJTM3H MOBEPXHOCTH 3EMITH
[ToTeHnmanbHbIe U HETIOTEHIIMATIbHBIE CHITBI. CBsI3b PabOThI
18 |HenmoTeHIMANBHBIX CUII C H3MEHEHUEM MEXaHHYECKOW SHEPIUH bubmrorexa [JOK
8 p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPAHEHHUS MEXaHUYECKOW DHEPTUHU
JlabopaTtopHas pabota «lccnenoBanue CBsi3u pabOTHI CHIIBI C
19 |u3smenennem MexaHUUYECKON SHEPIUY TeNa HA IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIYTa)
20 KontponbHas padota o teme «Knunemarnka. JluHamuka. bubnuoreka [JOK
3aKOHBI COXpPaHEHHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. bubnuoreka [JOK
bpoynoBckoe apuxenue. Juddy3us https://m.edsoo.ru/ffOc4dc2
29 XapakTep ABMKCHUS U B3aUMOJICHCTBHS YaCTHI] BELIECTBA.
Mopenu cTpoeHus ra30B, KUIKOCTEH U TBEPBIX TET
23 Macca monekyn. KonnuectBo BemiectBa. [loctosnHas
ABorajapo
24 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana
temmneparyp Llenbcus
bu6mmoreka [JOK
25 |Wneansubiii raz B MKT. OcnoBHoe ypaBHenne MKT
a P https://m.edsoo.ru/ffOc4fde
26 AGcoutoTHas TeMIlepaTypa Kak Mepa cpeHel KWHEeTUYeCKOH bubnuorexa [IOK

OHCPTUU ABMIKCHUS MOJICKYIIL. ypaBHeHI/Ie MenaeneeBa-

https://m.edsoo.ru/ff0c511e
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Kitanelipona

27 |3akon JlansToHa. ['a30BbIc 3aKOHBI
28 JlaboparopHas padota «lccienoBanue 3aBUCIMOCTH MEXKTY
rapaMeTpamMu COCTOSIHHS Pa3peKEHHOTO ra3a
29 N3ormporieccsl B HacaIbHOM ra3e U uX rpadudeckoe bubnuorexa [JOK
MPEJICTABIICHUE https://m.edsoo0.ru/ff0c570e
BHayTpeHHss 3HEeprusi TEpMOAMHAMUYECKOW CUCTEMBI U
yIb . p PMOZ bubmmoreka [{OK
30 |coco6s! e€ n3mMenenns. KonmuecTBo TEIIOTH U paboTa. _
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTUs 0JTHOATOMHOTO HJICATHHOTO Ta3a
31 |Buap! Temtonepenaun bubmiorexa HOK
p https://m.edsoo.ru/ff0c5¢c36
32 VY nenbHas TEIUIOEMKOCTh BenlecTBa. Konm4ecTBo TEmIoThI bubnuoreka [JOK
IIpH Terionepenaye. AauadbaTHeIi mpoiecc https://m.edso0.ru/ff0c5c36
33 [IepBblit 3aKOH TEPMOAMHAMUKH U €I0 IPUMEHEHHE K bubnuoreka [JOK
H30mpoIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6parumocTts mporieccoB B mpupoe. Bropoii 3akox bubnuoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
N N bubmuorexa [JOK
35
[Tpunmun nevicteus u KII/I TermoBoi MamHbI https://m.edso0.ru/ff0c600a
36 |Lluxn Kapro u ero KI1J]
37 | Dkonoruyeckue mpooIeMBbl TEMIOIHEPIETHKH
38 Oo6o06maromuii ypok «MoutekymsipHas ¢puzuka. OCHOBBI bubnuoreka [JOK
TEPMOTUHAMU K https://m.edsoo.ru/ff0c6938
39 KounTponbnas paborta o teme «MonekynspHas Gpusuka. bubnunoreka [JOK
OCHOBBI TEPMOIUHAMUKU https://m.edsoo.ru/ff0c6a50
40 |ITapooGpa3oBanue u KOHAeHCaUus. Micapenne u KMIeHHE bubmorera [JOK
pOoop A H. p https://m.edsoo.ru/ff0c63b6
a1 AOCOMIOTHAS U OTHOCUTETIbHAS BIAKHOCTh BO3yXa. bubnuoreka [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucramnmuueckue u amopdHbie Tena. bubnunoreka [JOK

AHI/I3OTpOHI/I5{ CBOMWCTB KpHUCTAJJIOB. >KI/II[KI/IC KpHUCTAJJIbI.

https://m.edsoo.ru/ff0c65f0
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CoBpeMeHHbIE MaTepUaJIbl

43 [InaBnenue u KkpuctauM3anus. Y iejbHas TEIoTa bubmuorexa [IOK
rotaByieHus. CyOmumarust https://m.edsoo.ru/ff0c6708
44 |YpaBHeHue TEIIIOBOro OanaHca Egg?ﬁgg&%gﬁﬁfowsm
45 DnekTpu3alus Tei. DIeKTpUIecKuu 3apsa. J(Ba Buga bubnuorexa [JOK
AIEKTPUYECKUX 3aPsII0OB https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOIHUKU. 3aKOH bu6mmoreka [{OK
COXpAaHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumonencrBue 3apsinoB. 3akod Kynona. ToueuHbri bubnuoreka [JOK

NEKTPUYECKUU 3apsT

https://m.edsoo.ru/ff0c6ced

48

HanpsixeénnocTs anektpudeckoro nois. [IpuHnun
CYNEPHO3UIUH INEKTPUUECKUX nosieu. JInnuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

HaIPSKEHHOCTH
PaboTa cun snexrpocrarudeckoro moJst. [lorermuann. bubnuoreka [IOK
49
PasHocTh noTeHIMaAIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHUKH U TUAIEKTPUKHU B DJIEKTPOCTATUYECKOM TI0JIE. bubnuoreka [IOK
Jvsnexkrpudeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK
51 .
JrekTpocmkocTs. Konaencarop https://m.edsoo.ru/ff0c7126
52 DIJIEKTPOEMKOCTH TJIIOCKOTO KOHJEHCATOpa. DHEPTUs bubnuoreka [JOK

3apsXKCHHOI'O KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota "M3mMepeHue 3IeKTPOEMKOCTH
KoHAeHcaTopa"

54

[TpuHUMT OeiCTBUS U IPUMEHEHHE KOHASHCATOPOB,
KOIMKMPOBAJIBLHOTO allapara, CTpyHHOTO IPUHTEpA.
DneKTpocTaTHuecKas 3alluTa. 3a3eMIIeHHE SIEKTPOnpuOopoB

55

DNEKTPUYECKUN TOK, YCIOBHSI €r0 CYIIECTBOBAHMSL.
[Tocrosinubil Tok. Cuna Toka. Hanpsbkenune. ConpoTUBIEHHE.
3akoH OMa Juisl y4acTKa Henu

56

IlocnenoBarenpHOE, NAapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE
npoBoIHUKOB. JlabopaTopHas pabora «/3ydyenue

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMCIHIAHHOT'O COCAMHCHUSA PE3UCTOPOB»

57 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA. 3akoH J[>KOyIsi- 1 bubnmoreka [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa Jyist IOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOH 1IETTH. Bu6morexa LIOK

58 |Koportkoe 3ambikanue. JlaboparopHas padora «M3mepenue 1 0.5 _

https://m.edsoo.ru/ffOc7ae0
OJ1C ucTouHnKa TOKAa M €r0 BHYTPEHHET'O COMTPOTUBIICHUSI
DNeKTpOHHas MMPOBOJAUMOCTb TBEPIBIX METAJIIOB.

59 |3aBHCUMOCTE CONMPOTUBIIEHHST METAILIOB OT TEMIIEPATYPHI. 1
CBepXmpoBOJIMMOCTh

60 DNEeKTPUYECKUH TOK B BakyyMme. CBOKWCTBA JIEKTPOHHBIX 1
MTYYKOB
I1

1 [ mpomSA ST | T 1 Brmorera 101

POBOL ) P pexoza. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKHH TOK B paCTBOPAaX U paciuiaBax JIEKTPOJUTOB. bubmuorexa [JOK

62 1
DJIEKTPOJIMTHYECKAS] AUCCOIUALIMS. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
DJIEKTPUYECKUH TOK B razax. CaMOCTOSITEIbHBIN U bubnuoreka [IOK

63 . 1
HECaMOCTOSITENbHBIA pa3psa. Mosnus. [1nazma https://m.edsoo.ru/ff0c84ae

64 DNeKTpUYECKUe MPUOOPHI U YCTPOMCTBA M MX MTPAKTUUECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuiia TeXHUKU O€30TIaCHOCTH https://m.edsoo.ru/ff0c86fc

. bu6mmoreka [JOK

65 1
O6006mamui ypok «JIeKTPOITHAMUKA https://m. edsoo.ru/Ff0c88be

66 KonTtponbHas padoTa o teme «aekrpoctatuka. [locTosHHbBIN 1 bubnuoreka [JOK
AIEKTPpUUECKUN TOK. TOKU B pa3IMYHBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a

67 PesepBuriit ypok. KonTpoibHas paboTta no teme 1 bubnnoreka [JOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 |PesepBHblit ypok. OGo6maomuii ypok mo temam 10 kiiacca 1 bubmiorexa HOK

) https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4
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11 KVIACC

Ne T KonmuecTBo yacoB 1 5 0
eMa ypoka aTa U3y4dCHHs JIEKTPOHHBIC LIU(PPOBHIC
/1
Beero Kontponsnsie [IpakTnueckue 06PA30BATEIBHBIE PECYPCHI
paboThl paboThl
ITocTossHHBIE MarHuTHI M X B3anMoJielicTBue. MarauTHoe
1 |none. BekTop MarHuTHOM MHAYKUMH. JIMHUM MATHUTHOM 1 bubmorexa LIOK
) p YK ' https://m.edsoo.ru/ff0c9778
WHIYKIIAA
) MarunuTHO€ 1oJie TPOBOHUKA ¢ ToKOM. OnbIT Dpcrena. 1 bubnuorexa [JOK
B3anmopaeiicTBie mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHas pabota «/3ydeHre MarHuTHOTO TOJISl KaTYIIKH 1 1 bubnuorexa [JOK
C TOKOM https://m.edsoo.ru/ff0c98fe
e€MCTBHE MarHUTHOIO II0JISI Ha IPOBOJHUK ¢ TokoM. Cua
4 zziMHe a. JJaboparopuag padora «II)/IccnﬂeJIOBaHHe TEHCTBUS 1 1 bubumorexa LIOK
pa. parop p https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY
5 JlelicTBME€ MarHMTHOTO TOJISl HAa JBMXKYIIYIOCS 3apSKEHHYIO 1 bubmuorexa [JOK
yactuiy. Cwia Jlopenma. Pabota cuel Jlopenna https://m.edsoo.ru/ff0c9df4
DJIeKTpoMarHuTHas MHAYKIUs. [ToTok BeKTopa MarHUTHOM
6 |uppykuun. DJIC MHAYKIUH. 3aKOH DJIEKTPOMArHUTHON 1
uHayknuu dapanes
7 JlaGopaTtopHnas pabota «lccnenoBanue siBICHUS 1 1 bubnuoreka [JOK
3JIEKTPOMArHUTHON MH YKL https://m.edsoo.ru/ff0cal50
WanykTHBHOCTE. SIBNEHHE caMOMH nu. DJ1C
8 caleoypII(H nu. DHeprus MaFHI/ITHgl}"I(I)(LII'IOJ'Iﬂ Ki[T KU C TOKOM 1 Brbmaoreka LJOK
AYKIHH. P ya ’ https://m.edsoo.ru/ff0ca600
DIEKTPOMArHUTHOE I0JIC
Texnuueckue ycTpoHCTBa U UX IPUMEHEHUE: MTOCTOSTHHBIE
9 | MarHMTHL, SIEKTPOMArHUTBI, SIEKTPOABUIATEND, YCKOPUTEIH 1
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIEYb
10 O6o6maromuit ypok «MarHutTHoe moJje. DIeKTpOMarHiuTHas 1 bubnuoreka [JOK
VHTYKIUS https://m.edsoo.ru/ffOcab82
11 KonTtponrHas pabota o Teme «MarHuTHoe mouie. 1 1 bubnuoreka [IOK
DneKTpoOMarHuTHasi MHAYKLIHS https://m.edsoo.ru/ff0cad58
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CBo0oHbBIC MexaHHuecKue Kojebanus. ['apmMonnueckue

12 o bubnmoreka [JOK
KoJjeOaHus. YpaBHEHHUE TapMOHHYECKUX KOJICOaHUH. _
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHeprun
JlabopaTopHas pabora «/ccnenoBanue 3aBUCUMOCTH TIEPHOIA
13 manbix KoneGanuii rpy3a Ha HUTH OT JJIMHBI HUTH M MACChI
rpy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE 31EKTPOMAarHuTHhIE
14 |xoneGanus B uaeaIbHOM KOJIEOATEIHLHOM KOHTYpPE. AHAIOTUS bubmorexa [IOK
Ype. https://m.edsoo.ru/ffOcb820
MEX Ty MEXaHUICCKUMH ¥ 3JICKTPOMArHUTHBIMH KOJICOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUHU B UCATHHOM bubnuoreka [JOK
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBnenue o 3aTyxaronux Kojaebanusx. BeiHyx1eHHbIS
16 |mexanuueckue xonebanus. Pesonanc. BeIHYKIeHHbIE Bubmiorexa LIOK
) ) K https://m.edsoo.ru/ffOcbb86
AJIEKTPOMATrHUTHBIC KOJICOaHUS
ITepemennbt Tok. CHHYCOMTATBHBIN IEPEMEHHBIN TOK.
17 MOpI_IlHOCTB ne eMeHHOI}",O TOKa AMHJ‘II/ITpI[HOG U JICUCTBYIOIIEE bubunorexa LIOK
p ) y yro https://m.edsoo.ru/ffOcbd34
3HAYCHHE CHJIBI TOKA M HAMIPSDKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedaeHre
AIEKTPUYECKON SHEPIUr
VCTpoicTBO U MIPAKTHYECKOE IIPUMEHEHHE DJIEKTPUIECKOrO
19 3BOIfKa reHe aTg a 1e eMeHHOI;O TOKA, JIMHUI b bubmiorexa HOK
’ paTop p ’ https://m.edsoo.ru/ff0cc324
AJIEKTpoIIepeay
DKOJIOTHYECKHE PUCKHU TTPH MPOU3BOJICTBE JICKTPOIHEPTUH.
20 |KynbTypa UCHOIb30BaHUS IIEKTPOIHEPTUH B IOBCEAHEBHOU
JKU3HU
MexaHnuecKye BOJHBI, YCIOBUS paciupocTpadenus. Ilepuon.
21 |CkopocTb pacnpoct anIzHI/I}I u ,I[J'IpI/IHa I;OHHIZ.I ITone e‘III-:LIe u Bubmzorexa LIOK
P paclpoctp ' P https://m.edsoo.ru/ffOcca54
MTPO/I0JIHbHBIC BOJHBI
29 3Byk. CkopocTh 3ByKa. ['pomkocTs 3ByKa. BricoTa ToHa. bu6mmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [lkana bu6mmoreka [JOK

QJICKTPOMAIHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
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[IpuHIHUIIBI patuOCBA3U U TelIeBUACHM. PazButue cpencrs

24
cBs13U. Pagmonokanus
25 |KonrpossHas pabora «Kosebanus u BOJTHBI» Et?r?s?ﬁ%ti%&ﬁ/}?mcw fg
26 HpHMOHHHeﬁHOeupaCHpOCTpaHCHI/Ie CBETa B OJJTHOPOAHOU bubnuorexa [JOK
cpene. Toueunslid HICTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OTtpakeHue cBeTa. 3aKoHbBI OTpakeHus ceeta. [loctpoenue bubnuorexa [JOK
1300paKe€HUH B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
g [Ipenomiienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTtopHas pabota «3mepenne moka3aress mpeToMIICHUs bubmuorexa [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne nzobpakenuii B muH3e. Dopmyrna TOHKOM bubmuorexa [JOK

JIMH3EL. Y BEIHUCHUE JIMH3EI

https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnas paborta «lccnenoBanue CBOMCTB N300paKeHHIA
B JIMH33X»

Hucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[Ber.

32

JlabopaTopHas pabora «HabmroieHre nucrepcuu CBeTay

HNutepdepentus ceeta. udpakums crera. JudpakimonHas bubnuoreka [IOK
33 -

peméTka https://m.edsoo.ru/ffOced22
34 bu6mmoreka [IOK

HOHepe‘IHOCTB CBCTOBBIX BOJIH. HOHHpI/ISaHI/IH CB€Ta

https://m.edsoo.ru/ff0cf02e

35

OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS X
0€30MMacHOTO MPUMEHEHUS

36 ['panuLIbI TPUMEHUMOCTH KJIIACCUYECKOU MEXAHUKMU. bubnnoreka [JOK
[TocTynaTel cienuanbHOU TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U bubnunoreka [JOK
COKpAILlEHUE JUIMHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi ¥ UMIYJbC PENSITUBUCTCKON YacTULbl. CBA3b MACCHhI C bubnunoreka [JOK
SHEPrueH ¥ UMITYJIIbCOM. DHEPIusi MOKOsI https://m.edsoo.ru/ffOcfc68
39 KonTtponsHas padora «Ontuka. OCHOBBI CHIEIIHATEHON TEOPUN bubnunoreka [JOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0
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bubmuoreka [JOK

40 . .
®otonbl. ®opmyna [Inanka. DHeprus u uMnynbe GoToOHA https:/m.edsoo.ru/ffocfel6
a1 OtkpsiTHe U uccnenoBanne poroddpdexra. OmbITe A. T bubnuoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTorddexra. YpaBHeHNE DUHIITCHHA s bubnuorexa [JOK
dotorddekra. «KpacHas rpanuna» Gorodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbithl [1. H. Jlebenera. Xumudeckoe bubnuorexa [JOK
JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
a4 TexHuueckune ycTpoicTBa U NPaKTUYECKOE IPUMEHECHHUE:
(dboToreMeHT, (HOTONIATYUK, COTHEUHAst OaTapesi, CBETO MO/
45 |Pemenue 3a1a4 1o TeMe «IEMEHTHI KBAHTOBOM ONTHUKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo paccessHuro bubmuorexa [JOK
o-yactull. [1anetapHas Moaens atoMa https://m.edsoo.ru/ff0d091a
bubmoreka [IOK
47
Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u norsomieHrne (GOTOHOB MpHU MEPEXoie aToMa ¢ bubnuoreka [IOK
OJHOTO YPOBHS SHEPIUu Ha Apyroi. Buasl ciekTpos https://m.edsoo.ru/ffO0dOafa
BosHoBbIE cBOMCTBaA yacTull. BosiHb! ae bpownTs.
49 |Kopmyckyss HO-BOJ‘IHOBOI/I}[L[ aIu3M I[CHOII){TaHHOC u bubmnorexa [IOK
PHYCKYTUP Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3JTy4eHHE
50 OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pe3sepdopaa mo bubnuoreka [JOK
ONPECIICHUIO COCTaBa PAJIUOAKTUBHOIO U3Ty4YCHHUS https://m.edsoo.ru/ff0d0fd2
51 CpouictBa anbda-, 6era-, raMma-u3nydeHus. Bnusaue
PaMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI
52 OTkpbITHE IPOTOHA U HEWTpoHA. M30TOmbI. Anbda-pacna. bubnunoreka [JOK
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nyuyeHue https://m.edsoo.ru/ff0d1162
DHeprus CBS3U HYKJIOHOB B sijipe. SIIepHbIe peaKlnH.
3 4 epHLH/I' eaKToy II 06J'IeMIfllp e (I:[HIe)KTI/IBIIjI 3I<L(I)J10r1/1qec1<ne bubmiorexa LIOK
s1ep P p- 1P - 1ep ’ https://m.edsoo.ru/ff0d1356
aCIEKThI IAEPHOU SHEPTETUKHU
54 DOneMeHTapHble YacTulibl. OTKpBITHE TO3UTPOHA. MeTo bl bubnunoreka [JOK

HaOJI0ICHUS M PETUCTPALIMM JIEMEHTApHBIX YacTHll. Kpyriiblii

https://m.edsoo.ru/ff0d0e38
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cTon «DyHIaMEeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO
(bU3nIeCKOU KapTHHBI MUPa»

55

Oransl pa3Butusa actpoHoMmuu. [pukinagnoe u
MHPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMUHM. Bua 3BE€31HOTO
HeOa. Co3Be3us, SpKUe 3BE31bl, TUIAHETHI, UX BUIUMOC
nerokenne. CoaHeyHas cucreMa

56

Comnne. ConHeunast akTUBHOCTh. Mictounnk sHeprun CosHIla
" 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3 bl ITTABHOU
MOCJIEIOBATEIIbHOCTH. BHYTpeHHEE CTPOCHHE 3BE3I.
CoBpeMeHHbIEe NPECTABIECHHUS O IPOUCXOXKICHUH U 3BOJIIOLUN
CoJHIIa U 3BE311

58

Mineunbin [Iyte — nama [Manaktuka. [TonoxxeHue u 1Br>xXeHue
Connna B ['amaktuke. ["aakTukn. YepHble ABIPHI B A1pax
rajlakTHUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus bonbioro B3peiBa.
PennkroBoe n3nydenne. MeraragakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTta «971€MEHTB aCTPOHOMHUHU U
acTpO(PU3UKNY

62

O6o06matomuii ypok. Posb ¢pu3uky 1 acTpoHOMUU B
SKOHOMMYECKOM, TEXHOJIOTHYECKOM, COIMMAIBHOM ¥ STHYSCKOM
chepax IesTeIbHOCTH YeJIOBEeKa

63

O6o06maromuii ypok. Ponbs 1 Mecto pU3UKU U aCTPOHOMUU B
COBPEMECHHOW HAYYHOH KapTUHE MUPA

64

O6o6maromuii ypok. Ponb ¢pusndeckoii Teopuu B
(bopMUpPOBaHHUYU TIPEACTABICHUHN 0 (U3NIECCKOI KapTHHE MHpa

65

Oo6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUPA B
00IIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
NPEACTaBICHUN O TIPUPOJIC

66

PesepBHbIil ypok. MaruutHoe nosie. DJIeKTpoMarHuTHas
WHIYKIHS




67 PesepBHblil ypok. Ontuka. OCHOBBI CHIELIMAILHOW TEOpUn 1

OTHOCHUTEILHOCTH

63 Pesepubriii ypok. KBantoBas ¢usnka. DI1eMeHTHl aCTPOHOMHUHU U 1 bubnuoreka [JOK
acTpO(U3HKH https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

- ®usuka 10 xacc. yaeOHMK 171 00111e00pa3oBaTelbHBIX OpraHu3aluii: 60a30BbIi U yrayoiaeHHbl ypoBHU, Kimaccuueckuit kype. I'.5l Msikumes, b.b.
byxosues, H.H. Corckuiil. non penakuueit H.A. IlappentbeBoil. — 7-e u3ganue. PexkoMeH10BaHO MUHUCTEPCTBOM MpocBenieHns, Mocksa
«IIpocsemenne» 2020 r.

- ®usuka 11 xnacc. yaeOHUK 17151 0011e00pa3oBaTeIbHBIX OpraHu3alyii: 0a30BbIi 1 yrayoiaeHHbIi ypoBHH, Kitaccuueckuit kype. I'.5l Msikumes, b.b.
byxosues, B.M. Uapyrun. nox penakiueit H.A. [TapdenTtreBoii. — 8-¢ m3nanue. PexoMeHI0OBaHO MHHHCTEPCTBOM MPOCBENIeHHs, MOCKBa
«IIpocsemenne» 2020 r.

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

- ®usuka 10 knacc. yaeOHHK 171 00111e00pa3oBaTebHBIX OpraHu3aluii: 0a30BbIi U yrayOiaeHHbIN ypoBHU, Kimaccuueckuit kype. I'.5 Mskuies, b.b.
byxosues, H.H. Corckuii. mon penakuueit H.A. IlapdhentbeBoit. — 7-¢ u3ganue. PexoMeHI0BaHO MHHHCTEPCTBOM MpOCBenieHus, MockBa
«IIpocsemenne» 2020 r.

- ®usuka 11 kacc. yaeOHUK 151 0011e00pa3oBaTeIbHBIX OpraHu3alyii: 0a30BbIi U yriyoiaeHHbIl ypoBHU, Kimaccuueckuit kype. I'.5 Mskues, b.b.
byxosues, B.M. YUapyrun. nox penakuueit H.A. [TapdentpeBoii. — 8-¢ u3ganue. PexomeHI0BaHO MUHHCTEPCTBOM MPOCBEIICHUs, MoCKBa
«IIpocsemenne» 2020 r.

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. MunucrepctBo obpazosanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/.
Tectupoanwue online: 5-11 knaccer: http://www.kokch.kts.ru/cdo/ .

2. [lemarormueckas Mactepckas, ypoku B lHTepaeT u MHOTOE ipyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

3. Hossle TexHonoruu B oOpazoBanuu: http://edu.secna.ru/main/.



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	​- Физика 10 класс. учебник для общеобразовательных организаций: базовый и углубленный уровни, Классический курс.  Г.Я Мякишев, Б.Б. Буховцев, Н.Н. Сотский.  под редакцией Н.А. Парфентьевой. – 7-е издание.  Рекомендовано министерством просвещения,  ...
	​- Физика 10 класс. учебник для общеобразовательных организаций: базовый и углубленный уровни, Классический курс.  Г.Я Мякишев, Б.Б. Буховцев, Н.Н. Сотский.  под редакцией Н.А. Парфентьевой. – 7-е издание.  Рекомендовано министерством просвещения,  ... (1)
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

