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IHOACHUTEJIBHASA 3AIITMCKA

[Tporpamma no ¢usmke Ha ypoBHE cpeaHero odmiero oopasoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMI K pe3ysbTaTaM OCBOCHHMS OCHOBHOH 0O0OpPa30BaTEIbHOM IPOrpPaMMBlI,
npeactaBieHHbXx B PI'OC COO, a Taxxke ¢ yuétom demepanbHOil paboueit mporpaMMbl BOCHUTAHUS U
Konnenuuu mnpenomaBanus ydebHoro mnpeamera «®Dusmka» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoii @eneparuu, peann3yonx OCHOBHBIE 00pa30BaTeIbHBIE TPOT PAMMBI.

[TporpamMma 1o ¢u3UKe onpenesseT o0s3aTeIbHOe MPEAMETHOE COICP)KAaHUE, YCTaHABIMBACT
PEKOMEHJYEMYIO IOCIIE0BATEIbHOCTh M3YYEHHMs] TEM U pa3elioB yuyeOHOro mpeaMera ¢ y4EToM
MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOrOo IMpoIecca, BO3PACTHBIX
ocobeHHOCTEeH oOywatommxcs. [IporpamMma mo ¢usuke Aaér mpeacTaBiIeHHE O LETSIX, CONEPKAHHH,
o01ieii cTpaTeruu o0y4eHus, BOCIUTAHUS U pa3BUTHS 00y4aroMIMXCsl CpEACTBAMH Y4eOHOr 0 mpeaMeTa
«®Puzrka» Ha yriIyOJIEHHOM ypOBHE.

Uzyuenue kypca ¢usuku yriayGia€HHOrO ypOBHS TO3BOJNSET peasin30BaTh  3a/ayu
npodecCHOHAIbHOW OpHEHTAllMU, HAMpPaBIEHO Ha CO3/laHHE YCIOBUN M TPOSBIEHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH Ka)IbIM 00y4aro IIMMCSI, KOTOpble HEOOXOAUMBI IS
MPOJODKEHUST 00pa3oBaHUs B OpraHU3alusx MpodecCHOHaIbHOIO0 00pa30BaHUS MO Pa3IMYHBIM
(GU3UKO-TEXHUYECKUM U WHKEHEPHBIM CIEeIUATbHOCTSIM.

B nmporpamme no ¢usuke ompenensoTcs MIaHUPyeMble pe3yIbTaThl OCBOSHUS Kypca (HU3UKHU
Ha YpPOBHE CpenHero oOmero oOpa3oBaHUsS: JUYHOCTHBIE, METalpelMeTHble, IMpeIMeTHble (Ha
yriyonéHHoM ypoBHe). HaydHO-METOIONOrMYECKOM OCHOBOWM i pa3pabOTKu TpeOOBaHUH K
JMYHOCTHBIM, METAMIPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00YYaroIIMXCsl, OCBOUBIIUX TPOrpaMMy
1o ¢u3uKe Ha YPOBHE CpPEeIHEro o0Iero oopa3oBaHus Ha YriayOJIEHHOM ypOBHE, SIBISIETCS CHCTEMHO-
JeSITEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTaHUpYEMbIe Pe3yNbTaThl OCBOCHUS Kypca (DM3MKH Ha YriayOJEHHOM YpPOBHE, B TOM UHCIIE
peAMETHBIE PE3YJIbTAThI 110 TOAAM O0Yy4EeHHUS;

cozepkanue yueOHoro npeameta « Pu3ukay 1Mo rogam o0ydeHusl.

[Tporpamma no ¢gu3uKe UMeeT NPUMEPHBIA XapakTep U MOXKET OBITh UCIOJIb30BaHA YUUTEISIMU
(GU3UKH I COCTABIIEHUS! CBOUX PaOOYUX MPOrPAMM.

[Tporpamma mo ¢u3uke HE CKOBBIBAET TBOPYECKYI0 MHUIIMATUBY yYUTENEH M MPEAOCTaBISIET
BO3MOXKHOCTH [UIsl peai3alliy Pa3UYHbIX METOAMYECKUX MOAXOA0B K MpenojaBaHui0 (U3UKU Ha
yriayGnEHHOM YPOBHE IIPU YCIIOBUU COXpaHEHUs 0053aTeIbHON YacTH COJep KaHUsI Kypea.

dusnka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B KayecTBE y4eOHOTO
npeaMeTa B IIKOJE, BHOCHT CYyIIECTBEHHBIM BKJAaJ B CHCTEMY 3HaHHI 00 OKpyKalolleM MUpE.
IkonbHBINH Kypc (PU3HKU — CHCTEMOOOPA3yIOIU JJIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIGKAT B OCHOBE IPOLECCOB M SIBICHHUM, HM3y4aeMbIX XUMHEH,
Ouonoruei, usmyeckoit reorpadueii m actpoHommein. Vcnosb30BaHWE W aKTUBHOE IMPUMEHEHHE
(bu3nYecKnX 3HaHUM ONMPEAEIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIy4€HUS HOBBIX MaTepuajoB C 3aJlaHHBIMU
cBoiictBamu. M3yueHue (u3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOM
KapTUHbBI MUpa o0yuarouerocs, B popMUpoBaHUE YMEHUN MPUMEHATh HayUHbI METO/ MO3HAHUS PU
BBITIOJTHEHUY UMHU y4E€OHBIX UCCIIEAOBaHUM.

B ocHOBy kypca (u3mku Ha ypoOBHE CpeaHEro oOImero oOpa3oBaHUsSI TOJIOKEH PsIl UIEH,
KOTOPbIE€ MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.



Hoea yenocmuocmu. B COOTBETCTBUU C HEH KYypC SABIIIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COAEPKUT MaTepual W3 BCEX pa3elioB (U3UKH, BKIHOYAET KaK BOMPOCHl KJIACCUYECKOW, TaK U
COBPEMEHHON (PU3HKH.

Hoen cenepanuzayuu. B cooTBeTCTBUU € HEM MaTepuasl Kypca (QuU3MKU 00BEIUHEH BOKPYT
¢usnyecknx Teopuil. Benynmm B Kypce sBIsieTcss pOpMHpPOBAHUE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHUH, BEIIECTBE U T0JIE.

Hoea cymanumapuzayuu. EE peanmzanus NpeanoaraeT MCIOJIb30BAaHUE T'yMaHHUTapHOTO
MoTeHIaNa (U3NIECKOW HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS (DU3HKU C pa3BUTHEM OOIIecTBa, a
TaKXKe C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U IKOJIIOTHYECKUMHU MPOOIEMaMH.

Hoesn npuknaoumou nanpagnennocmu. Kypc ¢uzmku yriyOn€HHOro ypoBHS MpEANoaraer
3HAKOMCTBO C HIMPOKHUM KPYIOM TEXHMUYECKUX U TEXHOJOIMUECKUX MPUITIOKEHUN M3YydEHHBIX TEOpUH
U 3aKkoHOB. IIpu 3TOM paccmaTpuBarOTCsl Ha YPOBHE OOIIMX TNPEACTaBIEHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPONUCTBA, U TEXHOIOTHH.

Hoea »3xonocuzayuu peanu3yeTcss IMOCPEACTBOM BBEIEHUSA 3JIEMEHTOB COJCpXKaHMUS,
MOCBAIIEHHBIX SKOJIOIMUECKUM IIpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTUEM TEXHUKHU
U TEXHOJOIMM, a TakkKe OOCYXAEHMs NpoOjeM pallMOHAJIbHOIO IMPUPOAONOIL30BaHUA U
9KOJIOTUYECKON O€30MacCHOCTH.

OcBoeHue comepKaHHsl MPOrpaMMbl MO (U3HMKE JOHKHO OBITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-JIeATeIbHOCTHOrO0 moaxona. Jnsa ¢usuku peanuszanus TUX NPUHIMIOB Oa3zupyercs Ha
UCIOJIb30BAaHUHU CAaMOCTOSITEIbHOTO SKCIEPUMEHTa KaK MOCTOSIHHO JIeHCTBYIOIIEro ¢akTopa yueOHOro
npouecca. Jus  yrayOn€HHOro ypoBHS — 93TO CHUCTEMa CaMOCTOSITEIBHOIO  YYEHHUYECKOr o
IKCIEPUMEHTA, BKIIIOUYAIOIIEro (hpOHTATbHBIE YYEHUYECKUE OMBITHI IPU U3y4YEHUH HOBOT'O MaTepHaa,
nabopaTopHble pabOThl M PabOTHl MpakTHKyma. I[Ipu 3TOM BO3MOXKHBI JBa CIOco0a peanu3aiuu
¢bu3HUecKoro MpakTUKyMa. B mepBoM cirydae mpakTUKyM MpoBOoAUTCS rO0 B KoHIle 10 u 11 kiaccos,
a0 TOoCJe TEPBOro M BTOPOrO TONYroIui B KaXKIOM M3 3THUX KiIaccoB. BTopoii cmocod — 310
UHTErpanus padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX paboOT, KOTOPBIE MPOBOISTCS B MpoIlecce
u3ydeHus: paznena (temsl). IIpu 3ToM mox paboTamMu MpaKTHKyMa TMOHHMAETCS CaMOCTOSTEIbHOE
UCCIICIOBAHNE, KOTOPOE TPOBOAMUTCSA IO PYKOBOACTBY CBEPHYTOro, 0000mEHHOrO BHIa 0e3
MOIIArOBOW HHCTPYKIUU.

B mporpamme mo ¢u3uke cucTeMa Y4EHMUYECKOTO SKCIEpUMEHTa, JIaOOpaTOpHBIX paboT U
IpaKTUKyMa MpeiCcTaBlieHa eIWHBIM TMepeyHeM. BbiOop TeMaTHKH AN 3TUX BHUIOB YYEHHUECKUX
MPAaKTUYECKUX paboT OCYIIECTBISETCS Yy4YaCTHHUKAMU OOpa30BaTENbHOrO TMpolecca HCXOAs U3
0COOCHHOCTE TOYpPOYHOI'0 IUIAHMPOBAHMS W OCHalleHus KaOuHera ¢usuxku. [lpu sTOM
o0ecreurnBaeTcsl OBJIAJIeHHE 00y4aroIMMUCSA YMEHUSIMHU [TPOBOAUTD MPSMbIE M KOCBEHHBIE U3MEPEHUS,
UCCIIEZIOBAHUS 3aBHUCHUMOCTEH (HU3MYECKHMX BEIMYMH U TIOCTAHOBKY ONBITOB IO TPOBEPKE
NPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yleNsieTcsl peLIeHNI0 pacu€THBIX U Ka4eCTBEHHBIX 3ajad. Ilpu stom nns
pacy€THBIX 3a/lay MPHOPUTETOM SIBIISIOTCS 33[a4M C SIBHO 3aJJaHHOW M HESBHO 3aJlaHHON (hu3nyecKon
MO/IEJIbIO, MO3BOJISIOIINE TPUMEHSITh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjela
Kypca, TaK W HHTErpUpys NPUMEHEHHE 3HAHUM M3 pa3HbIX pa3fenoB. [l KauecTBEHHBIX 3aJlay
MPUOPUTETOM SIBIISIOTCA 3aJaHUs Ha 00BsCHEHHE/TPeACKa3aHne NpOoTeKaHusl (PU3NUECKUX SIBJICHUN U
IPOLIECCOB B OKpY’KAaIOLIled >KHU3HHU, TpeOyromme BbIOOpa (u3MUECKOW MOJENU A CUTyaluu
IPAaKTUKO-OPUEHTHPOBAHHOI' O XapaKTepa.

B cootBerctBuu ¢ tpedoBanusiMu I'OC COO k mMarepuaabHO-TEXHUYECKOMY 00eCIeUeHHUIO
y4e0HOTro Tpoliecca Kypce GU3UKH yriryOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs
JOJDKEH HW3ydaTbCsl B YCIOBHUSX INpeAMeTHoro kabuHera. B kaOuHere (U3MKM JOKHO OBITH



HeoO0XoAuMoe J1TabopaTopHOe 000pyZ0BaHUE JI BBINOJHEHUS YKa3aHHBIX B MpOrpaMMe MO (U3UKE
YUEHHYECKUX ONBITOB, Ja0OpaTOPHBIX pabOT M PabOT MpaKkTUKyMa, a TaKXKe JEeMOHCTPAIlMOHHOE
obopyaoBaHue.

JemoHcTpaninoHHOe  oOopymoBaHue (opMuUpyercs B  COOTBETCTBHHM C  NPUHIIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH U 00ECIIeYnBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IIPOrpaMMe Mo Gpu3nke
KIIFOYEBBIX JEMOHCTPAIMHA ISl UCCIENOBaHUS M3Y4aeMbIX SBICHHI U MPOLIECCOB, SMIUPUYECKUX U
byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlabopaTopHoe 000pymOBaHHE AN YICHHUUYECKUX MPAKTHUECKHX PaboT GopMHUpyeTCs B BHIE
TEMAaTHYECKUX KOMIUJIEKTOB U O0ECIIeYNBACTCS B pacyéTe OJIHOTO KOMILIEKTa Ha JBYX O0YJaroIIuXCsl.
TemaTuyeckue KOMIUIEKTHI JIAOOPaTOPHOrO0 OOOPYNOBAaHHSI JOJDKHBI OBITh TIOCTPOEHBI Ha
KOMITJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M HH(POBBIX HPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBHIX Ja00paTOPUId.

OCHOBHBIMH LIETSIMU U3y4deHUS (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

(dopMHUpOBaHUE MHTEpEca U CTPEMJICHHMsS OOYy4aloUMXCid K HayYHOMY H3YYEHHUIO IHPHPOJBI,
Pa3BUTHUE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTUE  IpPEICTAaBIEHUI O  HaydHOM  METOA€ IO3HaHMs U (OpMHpOBaHUE
UCCIIEI0BATEIbCKOr0 OTHOLLEHHS K OKPYXKAIOIIHUM SBJICHUSM;

dbopMHIpoBaHKE HAYYHOT'O MHUPOBO33PEHHSI KaK pe3ybTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopmMupoBaHUE YMEHHI OOBSCHATH SABIEHUS C HCIOJb30BaHHMEM (U3UYECKUX 3HAHUU H
HAyYHBIX OKA3aTEJbCTB;

dbopMupoBaHUE TMPEACTABICHUNH O poiu (U3UKU JUISl Pa3BUTHs JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTHI;

pa3BUTHE MPEACTABICHUI O BOBMOXHBIX cepax Oyaymiei npodeccHoOHAIbHON IS TEIbHOCTH,
CBSI3aHHBIX ¢ (PU3MKOMH, MOATOTOBKA K JTalbHEHIIeMy O0YYEHHIO B 9TOM HAIPaBJICHHH.

JlocTimkeHne dTUX 1eei 00eceunBaeTcesl peleHneM CIeIyOIINX 3a1a4 B Mpoliecce N3yIeHUs
Kypca (PU3HUKH Ha YPOBHE CPEAHEr0 001Iero oopa3oBaHus:

IpUOOpEeTEeHNE CUCTEMBI 3HAaHUN 00 O0IMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSIX,
BKIIFOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY W DJIEMEHTHI
acTpopHU3UKH;

dbopMUpoBaHUE YMEHUH NPUMEHSTH TEOPETUUECKHE 3HAHUS ISl OOBSCHEHHS (U3NYECKHX
SBJICHUI B IPUPOJIE U JJI1 MPUHATUS NPAKTHUECKUX PELICHU B TOBCEIHEBHOM JKU3HH,

OCBOEHHUE CIIOCOOOB peUIeHMs] pa3iMyYHBbIX 3a7a4 C SBHO 3a/JaHHOM (HU3WYECKOH MOJENbIo,
3a]a4, MOAPA3yMEBAIOIINX CAMOCTOATEIbHOE COo3JaHue (PU3MUECKO MOJEeNH, aJleKBaTHON yCIOBUSIM
3aJa4M, B TOM YHCIIE 33/1a4 MH)KEHEPHOT0 XapakTepa;

MOHUMaHHWE (HU3UYECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHHYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUIYIO CPEY;

OBIIAZICHHE METOJaMU CaMOCTOATEIbHOIO0 TNJAHMPOBAHMUS W TPOBEACHUS (UBHYECKUX
OKCIEPUMEHTOB, aHalW3a M HMHTEepOperanuu uH(oOpManuu, OINpeAeleHus JIOCTOBEPHOCTH
MOJTyYEHHOT'0 PE3ybTaTa;

CO3/IaHUE YCJIOBHUM [ Pa3BUTUS YMEHUM MPOEKTHO-HUCCIIE0BATEIbCKOM, TBOPUYECKOU
JESITEIbHOCTH;

pa3BUTHE UHTEpeca K cepam NpodeccCHoHaTbHOMN 1eSITeTbHOCTH, CBI3aHHOM ¢ (PM3UKOM.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO yrinyOnéHHBIH YypPOBEHb M3YyUEHUS YIEOHOT O
npeqMetra «®du3uka» Ha YpPOBHE CpEAHETO OOIIero oOpa3oBaHUs BHIOMpAETCS OOYYAOIIMMHUCS,
IUTAHUPYIOIUMU MPOAOKEHUE 00pa30BaHMsI MO CIeNUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIA.



Ha uzydenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha ypOBHE CpeaHero o0iiero odpa3oBaHUs
orBoauTcs 340 gacos: B 10 kmacce — 170 gacos (5 wacoB B Heaemo), B 11 kimacce — 170 gacoB (5 yacos
B HEJICITIO).

[Tpenmnaraemelii B mporpaMMe Mo (u3uke nepeueHb JabOopaTOpHBIX M IPAKTHUYECKUX padoT
SBIISIETCS. PEKOMEHI0OBAHHBIM, YYUTENb JENIaeT BHIOOP MpPOBeNeHUs Ja00paTOPHBIX padOT M OMBITOB C
y4€TOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00yJaronmXcsl.

COIEPKAHUE OBYYEHUS TPOI'PAMMBI 10 ®U3UKE
(YIJIAYBJIEHHBIN YPOBEHbD)
10 KJIACC

Pa3nen 1. Hayunblii MeTO NO3HAHUS NPHPO/BI.

®dusuka — ¢yHgaMeHTalbHas Hayka o mpupoje. HayuHblii MeTox TO3HAHUS U METOMBI
UCCIIeIOBaHUS (PU3MUECKUX SIBJICHU.

OKCIIEepUMEHT U TeOopusl B IpoLeccCe MO3HaHUs Npupoisl. HalbmroneHue u 3KCIEpUMEHT B
¢dusuke.

Criocobpl m3MepeHHsl (PU3MUECKUX BEJIMYMH (aHAJIOrOBble M LU(POBBIE H3MEPUTEIIbHbBIE
puOOPBl, KOMIIBIOTEPHBIE 1aTYMKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHuit pru3nueckux BeIUMYuH (a0COMOTHAS M OTHOCUTEIbHAS).

MogenupoBanre (U3NYECKUX SBICHUI M MpoIeccoB (MaTepualbHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, MJIealIbHAsl KUJKOCTh, MJEaJbHbIA Tra3, TOYEUHBIM 3apsan). ['mnoreza. duznueckuit
3aKOH, I'PaHMIIbI ero npuMeHuMocTi. dusnveckas Teopusl.

Ponmb m mecto ¢u3umku B (GOPMHPOBAHMHM COBPEMEHHOH HaydyHOHW KapTUHBI MHUpPa, B
MPAaKTUUECKON JIESTENBLHOCTH JIFOJIEH.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padbomut, npaKmuKym.

N3mepenne cuibl ToKa U HAPSHKEHUS B LIETH MTOCTOSIHHOTO TOKA MPHU MOMOIIM aHAJIOTOBBIX U
U(POBBIX U3MEPHTEIBHBIX TPUOOPOB.

3HaKoMCTBO C mH(POBOM mnabopatopueir mo ¢usuke. [lpumepsl uzMepeHHs] (UMY ECKUX
BEJIMYMH MPU TOMOIIM KOMITBIOTEPHBIX JaTUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmxeHrne. OTHOCHUTENIbHOCTh MEXaHHUECKOro ABmkeHus. Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Paguyc-BeKTOp MaTepHalbHOW TOYKHM, €ro MpPOEKUWH Ha OCH CUCTEMbl KOOpAMHAT.
Tpaexropus.

Ilepemenienne, CKOpPOCTb (CpemHsisi CKOpPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHUE
MaTepUaJIbHOM TOUYKHM, MX MPOEKUMUHU HAa OCH CHCTEeMbl KoopAauHaT. CiokeHue mnepeMeleHud u
CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBH)KEHUE. 3aBUCUMOCTh KOOpPJMHAT,
CKOpPOCTHU, YCKOPEHUS ¥ IMYTH MAaTePHAIbHOM TOYKH OT BPEMEHHU U UX T'paduKu.

CBoOonHOE MmajieHue. YCKOpeHue CBOOOAHOro majeHus. JIBrKeHue Tena, OpOIIEHHOTo IO
YIJIOM K TOPU30HTY. 3aBHUCHUMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHHS MaTepuajbHOW TOYKH OT
BPEMEHU U U X IpaUKH.

KpuBonuneitHoe nBHKEeHME. J[BHKEHHME MaTEpUaIbHOW TOYKM IO OKPYKHOCTH. YTIIOBas U
nuHeHass ckopocth. Ilepmom w wacrora oOpamenus. lleHTpocTpemuTenbHOe (HOpMaJbHOE),
KacaTelbHOE (TaHT'€HLMAIbHOE) U MTOJIHOE YCKOPEHHE MaTepuaIbHON TOUKH.



TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKHE MPOILECCHI: CIHUIAOMETP, JBUKEHUE CHApPSIOB,
LENHbIe, MecTepEHYATHIE U PeMEHHBIE Tepelauu, CKOPOCTHBIE JIU(THI.

emoncmpavuu.

Mopnenb cucTeMbl 0TCYETA, UIUTIOCTPALlUSl KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

CriocoOsI UCCIeIOBAHMS TBUKECHUH.

NnmrocTpauust npeaeabHoro nepexoia u u3MepeHrne MTrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue NBHKEHUH C MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nBrxeHus Tena, OpOIIeHHOTo TOJ] YIJIOM K TOPU30HTY U TOPH30HTAIIBHO.

Hanpasienue ckopocTu Npu ABUXKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TMyTeW, TPACKTOPUN, CKOPOCTEH JBHXKEHUSI OJIHOTO M TOTO K€ Tella B Pa3HbIX
CHCTEMAaxX OTCUETA.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

N3yueHne HepaBHOMEPHOTr O ABMKEHUS € LETBIO OMPENEIICHUSI MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpPEeHMs NpU HPSIMOJMHEWHOM PABHOYCKOPEHHOM JBHKCHUU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUYKEHUH.

H3mepenne yckopeHHs CBOOOIHOrO majeHus (peKOMEHIOBAHO HCIOJb30BaHUE LU(POBOW
nabopaTopun).

N3yuenue nBwKeHUs Tena, OPOIIEHHOTO TOpPU3OHTaNbHO. [IpoBepka rumore3sl O MPSMOMH
MPONOPIMOHATBEHON 3aBUCUMOCTUA MEX/Y JalbHOCThHIO MOJIETa M HAYAJIBHOM CKOPOCTHIO TEJa.

N3yueHue nBMKEHUS Tela M0 OKPYKHOCTH C TOCTOSHHOM MO MOJIYJIIO CKOPOCTBIO.

HccrnenoBaHue 3aBUCUMOCTH Ieproa 00palleHusi KOHMYECKOro MasiTHUKA OT €ro MapamMeTpoB.

Tema 2. /lunamuxa.

Ilepoiii 3akoH Hprorona. MHepuuanbHble cuCTEMBl OTcu€ra. [IpyHIMI OTHOCUTEIBHOCTH
lNanunes. HeunepuuanbHubie cucTeMbl oTcuéTa (OnpeeneHue, mpuMepsl).

Macca tena. Cuna. [IpyHIMI Cyneprno3unuu cuil.

Bropotii 3akoH HeroToHa 111 MatepuaabHONU TOYKHU.

Tpernii 3akoH HproTOHA 111 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOT'O TATOTEHUS. DKBUBAJIEHTHOCTh TPAaBUTAIIMOHHON M MHEPTHON MACCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHS! CBOOOAHOIO MaJIeHUs. OT BBICOTHI HaJl MOBEPXHOCTHIO
IUTaHEeTBl U OT reorpaduyeckoidl MHUPOTHL. JIBMKeHHEe HEOECHBIX Tel U UX CIIYTHUKOB. 3aKOHBI
Kemnnepa. [lepBas kocmuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIErocsi ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuina TpeHUs! CKOJbKEHUs U cuia TpeHus nokosd. Kosddumment
Tperus. Cuna CONpPOTHUBJIEHMS IPU JBMKEHMM Tela B KMJAKOCTU WIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIbHOI'O JABUKEHUS.

Hasnenue. I'mapocratnueckoe nasienue. Cuiaa Apxumena.

TexHuueckue YCTpOWCTBA M TEXHOJOIMYECKHME TMPOLECCH: IMOALIMIHUKU, JIBH)KEHHUE
HCKYCCTBEHHbBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaGnronenne NBY>XEHUSI TN B MHEPIUATBHBIX U HEMHEPIIHAIBHBIX CHCTEMaX OTCUETA.

IIpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX UIWIMHAPOB WJIM IIAPOB pPA3HOM MAacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIHHO HEMHEPLUHAIbHON CHCTEMBI OTCUETA.



CpaBHEHHE PAaBHOJECHCTBYIOIIEH MPUIOKEHHBIX K TEIY CHJI C IPOU3BEAECHUEM MAacCChl Tella Ha
€ro YyCKOpEHHE B MUHEPLUHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOJECUCTBUSA TEIL

N3mepenne Mace o B3auMOJEH CTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOABEME U MaJICHUH.

[{eHTpOOEKHBIC MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSI TTOKOSI, KAUEHUS M CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabombot, npaKkmuxKym.

W3mepenre paBHOACHCTBYIOIIEH CHII TP JBMKEHU U OpyCcKa IO HAKJIOHHOM TIIOCKOCTH.

[TpoBepka rumoTe3spl 0 HE3aBUCHUMOCTH BPEMEHH JIBUKEHHS OpyCKa IO HAKJIOHHOH IMIOCKOCTH
Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXHHE U PE3UHOBOM
oOpa3siie, oT ux AedopMaIu.

N3yuyenne nBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, TEPEKUHYTON yepe3 JErKuil OJI0K.

WN3mepenne koddduiveHta TpeHUS MO BEIMYMHE YIJIOBOTO KOI(PQHUIMEHTAa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHUs OpycKa MO HAKJIOHHOW MIOCKOCTH C MEPEMEHHBIM K03 () PUIIHEHTOM
TpPEHMUSI.

W3yuenue nBUKEHUS I'py3a Ha BAJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comoTHO TBEpmoe Teno. [loctynmarenpbHOEe W BpallaTelibHOE JBM)KCHHE TBEPIOro Teja.
MoMeHT cuiabl OTHOCUTENbHO ocH BpaumieHus. [lmedo cunbl. CrloxkeHue CUJl, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeNA.

VYcroitunBoe, HeycTounBOe, Oe3pa3InyHOEe PABHOBECHE.

TexHuyeckre yCTporcTBa U TEXHOJIOTMYECKHUE ITPOLECCHI: KPOHIITENH, CTPOUTENBHBIN KpaH,
pemeéTyaThie KOHCTPYKIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECuS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, nPAKMUKYM.

HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOIO Tejla, UMEIOLIEr0 OCh BpaIlleHUsI.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI yIPYTOCTH.

N3y4yenune ycTOMYMBOCTH TBEPIOIO TENA, UMEIOLIEr0 IUIOUIA/lb OMOPbI.

Tema 4. 3akoHnvl coxpaneHusn 6 Mexanukxe.

NMnynbc MarepuanbHOM TOYKHM, CHUCTEMbl MaTepuaibHbIX ToueK. L[eHTp macc cucTtemsl
MaTepHalIbHbIX TOYEK. TeopeMa 0 IBHKEHUH LIEHTpa Macc.

WNMnynbce cuiibl 1 U3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeakTiBHOE NBUKEHHUE.

MomMeHT umnyJibca MaTepuainbHo Touku. [IpencraBieHne o coxpaHeHUM MOMEHTa UMITYJIbca
B IICHTPAJIHBIX MOJISX.

Pabora cuibl Ha MaloOM U Ha KOHEYHOM IepemelieHuu. ['paduueckoe mpencraBieHne paboThl
CHUJIBL.

MOIIHOCTh CHJIBL.



Kunernueckas sHeprus maTepuaabHol Touku. Teopema 00 H3MEHEHUH KUHETUYECKONW I HEpruu
MaTepUabHOW TOYKH.

IlorenuunanbHble W HenmoTeHuuanbHble cuibl. lloTeHuumansHas sSHeprus. [loreHnmanpHas
SHEprust ympyro aeQopMUpOBaHHOW MpykuHbl. [loTeHuManbHas 3HepPrust Tejaa B OJHOPOJHOM
rpaBUTAlMOHHOM MoJje. [loTeHanbHas 3Heprus Teja B IPaBUTALIMOHHOM I10JIE€ OJHOPOAHOrO Iapa
(BHYTpH ¥ BHE apa). Bropas kocMuueckas ckopocTb. TpeThbsi KOCMUYEcKas CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOM SHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHHUSI MEXaHUYECKOW SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHeHnue bepHymm Uil HAEaNbHOM KUIAKOCTH KakK CIEACTBUE 3aKOHA COXpPaHEHUS
MEXaHHYECKON IHEPTHH.

TexHuueckre yCTpoiCTBa U TEXHOJIOIMYECKUE IIPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KONED,
MPYKUHHBIA A CTOJIET, THPOCKOM, PUTypHOE KaTaHWEe Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

N3mepeHne MOILHOCTH CHIIBI.

V3MeHeHue SHepruu Tena Ipu COBEPIISHUH PabOThL.

B3auMHble npeBpalieHuss KUHETUYECKOW M MOTEHIMAIbHOW SHEPruil npu JEMCTBUU Ha TEJO
CHJIBI TSKECTH U CUJIbI YIIPYT OCTH.

CoxpaHeHre SHEPruy Mpu CBOOOTHOM Ia[EHUH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomul, nPAKMUKYM.

N3mepenne uMiyibca Tena o TOpMO3HOMY My TH.

N3mepenue cuiibl TATH, CKOPOCTU MOZEINHU 3JEKTPOMOOUIS M MOILIHOCTH CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

Hccnenoanue cOXpaHeHUsT UMITYJIbCa IPU yIIPYTOM B3aUMOJIEVCTBUH.

N3MepeHne KNHETUYECKON SHEPIUU TeJla IO TOPMO3HOMY IYTH.

CpaBHeHME U3MEHEHN TOTEHIIMAIBHON YHEPIUH NPYKUHBI ¢ PaOOTOM CHIIBI TPEHHUS.

Omnpenenenne paboOTHI CUITBI TPEHHS TPH ABMKEHUH TEJIA 10 HAKIIOHHOW MIJIOCKOCTH.

Paznen 3. MoJiekyasipHas ¢u3uka ¥ TepMOAMHAMHKA.

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU M eopul.

OcCHOBHBIE TOJOXKEHHUSI MOJEKyJIsipHO-kuHeTndeckoir Tteopun (MKT), wux onbiTHOE
obocHoBanue. [luddysusa. bpoyHoBckoe aBukKeHHe. XapaKTep ABM)KEHUS W B3aUMOJEHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOeHUs Ta30B, KUJIKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOMCTB BELIECTBA Ha
OCHOBE 3TUX Mojeneil. Macca u pa3mepsl moiiekyl (atomoB). KonmnuectBo BemectBa. IlocrosiHHas
ABorajipo.

TennoBoe paBHoBecue. TemmepaTypa u criocoos! e€ usmepenus. lllkama remnepatyp Llenscust.

Mogenp M€allbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUHU: YaCTULBI ra3a JBUXKYTCS
Xa0TUYECKU U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

I"a3oBbic 3akoHBI. YpaBHeHHEe MeHneneeBa—Kaneipona. AGcomroTHas Temiiepatypa (IIkaia
temrniepatyp KenpBuna). 3akon JlanpToHa. M3ompoliecchl B HAEaJIbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ padguueckoe npencraBieHue H30MPOIIECCOB: U30TEpMa, H30X0pa, H300apa.

CBsi3b MEXIy AABICHHEM U CpEeIHEH KUHETMYECKOW 3HEprued IMOCTYNATEIbHOTO TENJIOBOrO
JBUKEHHUSI MOJIEKYJT HJ€alTbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISI pHO-KMHETUYECKON Teopuu
UJICTHHOTO Ta3a).



CBs13b a0COJIIOTHOW TEMMEPATYPhl TEPMOJIUHAMHYECKON CHUCTEMBI CO CPEIHEH KHHETHYECKOM
SHEPruei NOCTyNnaTeabHOro TEMIOBOr O ABMKEHUS €€ YaCTHIL.

TexHuueckue ycTpoHCTBa U TEXHOJIOIMYECKHUE NPOLIECCHl: TEPMOMETP, OapOMETp, MOIYUEHHU €
HaHOMAaTEepPUaJIOB.

Hemoncmpauyuu.

Mojenu ABUKEHUS YacCTULL BELIECTBA.

Mojiens OpOyHOBCKOTO JABHIKEHUS.

Buaeoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO ABUKCHUS.

Juddysus KuIKoCTen.

Mopnens onsita IlITepHa.

[IpuTsxeHre MOIEKyI.

Mopnenu KpucTalIn4ecknuX pemeToK.

Habmonenue u nccienoBaHue H30MpoLecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJICHHUS TENJIOBOTO PABHOBECHS MPH TEINIOOOMEHE MEXAY
ropsiaes 1 XOJIOJHOU BOJIOM.

N3ydyenne wu30TepMUYECKOro rmporecca (pEeKOMEHAOBAaHO HCIOJb30BaHUWE LU(PPOBOIL
nabopaTopun).

N3ydyenune n30X0pHOTro mpouecca.

Nzydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonunamuueckas (TZ) cuctema. 3agaHue BHEIIHUX YCJIOBUM ISl TEPMOJMHAMHUYECKOM
cucteMbl. BHemHue u BHyTpeHHHE mnapamerpbl. [lapameTpbl TEpMOAMHAMHYECKOW CHUCTEMbI Kak
CpEIHME 3HAYECHUS BEJIMYMH, OMKCHIBAIOIIMX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHawano tepmomuHaMuku. CaMOMpOW3BOJIbHAS pejakcalus TEepMOJUHAMHYECKOM
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenps uaeanpHOro ra3a B TepMOJAMHAMUKE — CUCTEMa YpaBHECHMI: ypaBHeHUE MeHneneeBa—
KianeiipoHa U BeIpa)K€HHUE JJI1 BHYTPEHHEW SHEPrUu. Y CJIOBUS IIPUMEHUMOCTH 3TOM MOJEINN: HU3Kas
KOHIICHTPAIIUs YaCTHIL], BEICOKHE TEMIIEpaTyphl. BbIpaxkeHne 1Jisi BHYTPEHHEW S3HEPrUu OJTHOATOMHOT O
UJICATBHOIO I'a3a.

KBa3ucratuueckue U HeCTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHKE. Berunciaenue pabotsl no rpaduky mpoiecca Ha pV-
JuarpaMme.

Tennonepenaya kak crnocod W3MEHEHHs] BHYTPEHHEW SHEPruu TEPMOAWHAMHUYECKOM CHCTEMBI
6e3 coBepiieHust paboThl. KOHBEKIHS, TEMIOMPOBOIHOCTD, U3TyUYEHUE.

KomnuectBo TemnoTsl. TennoéMKocTs Tena. Y ielibHast U MOJIsIpHasl TEIJIOEMKOCTH BEILECTBA.
VYpaBuenue Maliepa. YaenpHas TeluioTa cropaHus TomumBa. Pacdyér komuuyecTBa TEILIOTHI IIpU
teronepenayde. [loustue 06 agnabaTHOM TpoIECCe.

[lepBbiii 3akOoH TepMoauHAMUKU. BHyTpeHHss sHeprus. KoimuecTBo TemiaoThl U paboTa Kak
Mepbl U3BMEHEHUsI BHYTPEHHEH 3HEprun TepMOJUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOJUHAMUKH [JIs pABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME TEPMOAMHAMMYECKOM CHCTEMBbl TMPOXOAUT €IWHCTBEHHas ajauabara. AOcomoTHas
TemIeparypa.



BTopoii 3ak0H TEepMOIMHAMUKHU JJII HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO MEpPenaTh
TENJoTy OT Oojiee XOoJmomHoro Tena K Oonee Harperomy 0e3 kommneHcanuu (Kiaysuyc).
HeobpaTtuMocTs IpupOAHBIX TPOIIECCOB.

[TpuHumne! nerictBus TeniaoBbix MammH. KIT/I.

Makcumainbaoe 3nauenue KITJI. [ukn Kapno.

DKOJIOTUYECKHE ACIEKThl HCIOJb30BAaHUS TEIUIOBBIX JBHUrareneil. TemnoBoe 3arps3HeHUe
OKPY’KAIOILIEH CPEJIbI.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: XOJOAUIbHUK, KOHIMUIIMOHED,
TU3ENbHBIN M KapOIopaTOpHBIN ABUTATENH, MMapoBasi TypOWHA, MOMydeHUE CBEPXHU3KUX TeMIeparyp,
YTUJIM3AIUsl  «TEIJIOBBIX» OTXOJOB C  MHCIOJb30BAHMEM TEIJIOBOTO HAcoca, YTUIIM3alMs
OMOOPraHMYECcKOro TOIUIMBA J1JIs1 BHIPAOOTKH «TETIJIOBOW» U DJIEKTPOIHEPTUH.

Hemoncmpavuu.

N3menenune TemnepaTypsl pu ainabaTuyeCcKoOM pacIlupEeHuH.

BoznymHoe oruuso.

CpaBHeHHE yJeIbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEN SHEPruu.

Uccnenosanue anqnabaTHOrO Ipoiecca.

KoMmmbroTepHble MO/IENN TEMIOBBIX IBUTaTENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomboi, npakmuxKym.

N3mepenue ysienbHON TENIT0EMKOCTH.

HccnenoBanue npoiecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aarnabaTHOTr O Mpolecca.

N3yyeHne B3aMMOCBSI3M SHEPrUM MEKMOJEKYJISPHOIO B3aUMOACUCTBUS M TeMIlepaTypbl
KHUIIEHUS )KUIKOCTEM.

Tema 3. Acpecammnsvie cocmoanusa eewecmea. Pazoswvie nepexoowl.

[TapooOpazoBanne ¥  KOHJACHcalus. McmapeHne W KUIeHWE. YJCIbHas  TeIioTa
napooopa3oBaHusl.

Haceimennsle 1 HeHachllleHHbIE Mapbl. KauecTBeHHash 3aBUCUMOCTD IJIOTHOCTU U JIaBJICHUS
HACBIIIEHHOIO0 Mapa OT TeMIepaTypbl, HMX HE3aBUCUMOCTb OT 00bEMa HACHIIEHHOTO Iapa.
3aBUCUMOCTh TEMIIEPATYPbI KUTIEHUS OT JABJICHUS B KUJKOCTH.

BnaxHoCcTh Bo3ayxa. AOCOTIOTHASI U OTHOCHUTEIIbHAS BIIaKHOCTb.

TBépmoe tenmo. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHS CBOMCTB KPHCTAJIIOB.
[InaBnenue u kpucTamIu3auus. Y aeiabHas Teriora miasieHus. Cyonumanus.

Hedbopmaruu tBEpHOro Tena. Pactskenue u cxarue. Casur. Moayis FOnra. [Ipenen ynpyrux
nedopmaruii.

TemnoBoe pacHIMpeHHE JKUIKOCTEH M TBEPABIX Tel, 00BEMHOE M JIMHEHHOE pacCIIupEHHE.
AHTapMOHH3M TEIUIOBBIX KOJeOaHUW YacTHIl BEUIECTBA KaK MPUYMHA TEIJIOBOIO paclIMpeHus Tend (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBaHue FHEPruu B Ga30BbIX ITEPEX0IaX.

YpaBHeHue TeraoBoro OagaHca.

[ToBepxHocTHOEe HaTsHKeHHE. KodddHUIMEHT MOBEpXHOCTHOrO HATsDKeHHs. KamminspHbie
ABJEHUSA. JlaBlIeHHE MOl MUCKPUBIIEHHOW IMOBEPXHOCTBIO KUJAKOCTH. Popmyiia Jlammaca.

TexHuyeckre yCcTpoicTBa U TEXHOJIOTUYECKUE MPOLECCHl: )KUAKUE KPUCTAIUIbI, COBPEMEHHbBIE
MaTepuaibl.

Jemoncmpauyuu.

TemnnoBoe pacumpeHue.



CBOICTBA HACBIILIEHHBIX MTAPOB.

Kunenwne. Kunenue npu noOHM>KEHHOM JJaBJICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSHKEHUS.

OnbITHI C MBUIBHBIMU TIJIEHKAMU.

CmauuBaHue.

Kanumnsipasie siBieHus.

Mopnenu HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObI U3MEPEHHSI BIaKHOCTH.

Hccnenosanue HarpeBaHus U IUIABJIEHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Bunbl nedopmarnimii.

Habmonerne Mansix nedopMariuid.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxKym.

N3y4deHne 3aKOHOMEPHOCTEN UCIIaPEHUS JKUIKOCTEH.

N3mepenne yaenpHON TEIUTIOTHI IIABJICHUS JIbJIA.

N3y4yeHne CBOMCTB HACHIILICHHBIX I1APOB.

N3mepenne abCcomoTHON BJIAKHOCTH BO3yXa U OLIEHKA MAaCChl MapoB B TOMEIICHHUH.

N3mepenne ko3 duimenta moBepXHOCTHOT O HATSKCHHUS.

N3mepenue monyns FOnra.

HccrnenoBanue 3aBUCHMOCTH JAePOpPMAIMU PE3MHOBOTO 00pas3la OT MPHJIOKEHHOH K HeMmy
CHJIBL.

Pa3nen 4. DinekrpoauHaMuKaA.

Tema 1. Inekmpuueckoe none.

OnekTpu3anus Teln U e€ MPOSBICHUS. ODJEKTpUUEeCcKUi 3apsn. J(Ba BHAAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOAHUKH, AMAIEKTPUKHA M TOJIYMPOBOJHHUKUA. DJIEMEHTAPHBIM AJICKTPUYECKUM 3apsi.
3aK0H COXpaHEHHS 3JIEKTPUYECKOT0 3apsia.

B3aumoneiictBue 3apsaaoB. Toueunblie 3apsaasl. 3akoH KyroHa.

Onektpuyeckoe noiue. Ero aeiicTBre Ha 3JIEKTpUYECKHUE 3apsibl.

HanpsokéaHocTe  anekTpudeckoro monsd. [IpoOHbiil  3apsa.  JluHMM — HanmpspKEHHOCTH
ANIeKTpUUECKOro noiisi. OMHOPOJHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTE 3JEKTPOCTATUYECKOr0 IMOojds. Pa3HOCTP MNOTEHUMAIOB M HANpsKEHUE.
[loreHumanbHast sHeprus 3apsaa B 3JIEKTPOCTAaTUYECKOM Moje. [loTeHnmuman 3yeKTpocTaTH4ecKoro
nojsi. CBsi3b HANPSDKEHHOCTU TOJIA M PAa3HOCTH MOTEHIMANIOB JJIsl 3JEKTPOCTATUYECKOro MoJs (Kak
OJTHOPOJHOT0, TaK U HEOJJHOPOJIHOTO).

[IpuHIMI Cyneprno3uLinK 3JIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepbl. Ilome paBHOMEpHO
3apsKEHHOro mo 00béMy mapa. [lone paBHOMEpHO 3apsiKeHHON OECKOHEYHOU miockocTu. KapTuHb
JMHUN HAaIPsLDKEHHOCTHU TUX MOJIEH M SKBUIOTEHIMAIbHBIX [TOBEPXHOCTEH.

[IpoBOJHUKHM B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPsI/I0B.

JM3neKTpUKY B 3JIEKTPOCTATUYECKOM ToJie. JlusnekTpuyeckasi MpOHULIaeMOCTh BEllle CTBA.

KonzgencaTop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOIO KOHJIEHCATOPA.

[TapannenbHoe coeanHeHnEe KOHAeHcaTOpoB. [locnenoBaTenbHOe COeAMHEHUE KOHEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

JBrxeHue 3apsoKeHHOM YacTUIBI B OTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHnuecknue yCTPOHMCTBA W TEXHOJOTMYECKHE IIPOLECCHI: SIEKTPOCKON, 3JIEKTPOMETD,
AIIEKTPOCTATHYECKAsl 3allliTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHAEHCATOpPhI, reHepaTop Ban ne
['paada.



Hemoncmpauuu.

VYCeTpoliCTBO M IPUHIUIT ACHCTBUS MIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTudeckoro reaepatopa (Ban ne I'paada).

[IpoBOJHUKH B 3JIEKTPUYECKOM MOJIE.

DneKTpocTaThyecKas 3aluTa.

YeTpoilcTBO 1 A€l CTBUE KOHIEHCATOPA MOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOI'O0 KOHAEHCATOpa OT MJIOMIAJU IUIACTUH, PACCTOSHUS
MEX1y HUMU U AUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus AEKTPUIECKOro M0 3apsHKEHHOI0 KOHEH CaTopa.

3apsaka v pa3psaKa KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomol, npaKmuKym.

OueHka CUJT B3aM O/ICWCTBUS 3aPSyKEHHBIX TEJL.

Habmonenue mnpeBpallleHuss 3HEPIUM 3apsHKEHHOIo KOHAEHCAaTopa B JHEPIUI0 U3JIy4EHHUS
CBETOAMOJA.

N3y4yenne npoTekaHus TOKa B LEMH, COAEpKAILEeH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH NMOTEHIMANOB (HANPSHKEHUS) NPU MOCIEI0BATEIbHOM COEAUHEHUU
KOH/ICHCAaTOPOB.

HccnenoBanue paspsjia KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannbtii 31eKmpudecKuil mok.

Cuia Toka. [locTosHHBIN TOK.

YcioBuUs CYIIECTBOBAHUS IOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mctounnku Toka. Hanpsikenue
UudJC é.

3akoHn Oma 1l yyacTKa IeTH.

DNEKTPUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOIO MPOBOJHUKA OT
€ro JUIMHBI U TUIOIIA/IA MONEPEYHOr0 CEYEHHUs. Y 1eIbHOE COMPOTUBRIIEHNE BEIIECTBA.

IlocnenoBarenbHOE, NapajIENbHOE, CMEIIAHHOE COCIMHEHUE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpudeckux nenei. [Ipasuna Kupxroda.

Pa6ora snextpuueckoro Toka. 3akoH Jxoyna—Jlenuna.

MOIIHOCTB AJIEKTPUYECKOro TOKa. TenoBas MOIIHOCTG, BbIIENsAeMas Ha pE3UCTOpeE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHE MCTOYHHMKA TOKa. 3akoH Oma /il TOJHOHM (3aMKHYTOM)
3eKTpUUecKor enu. MomHocTh HCTOYHUKA TOKa. KopoTkoe 3aMbikaHue.

KonzgencaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuueckre ycTpoicTBa U TEXHOJOIMYECKUE IMPOLIECCHl: aMIIEPMETP, BOJIBTMETpP, PEOCTAT,
CUETUHK BIIEKTPUYECKOW SHEPIUU.

JHemoncmpauyuu.

W3mepeHue cuiibl TOKA U HaNpPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JUIS PE3UCTOpa, JIaMITbl HAaKaJUBaHUS
U CBETOAUO/A.

3aBUCUMOCTh  COINPOTHUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOUIAJAHU
MOMEPEYHOro CEUeHHs U MaTepurara.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIIEHUS IIPU IOCTOSTHHOM HaIIpSIKEHUU.

IIpsamoe m3mepenne OJIC. KopoTkoe 3aMblkaHHME TaJbBaHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUSI.

CriocoObl coemMHEeHNsT KICTOYHUKOB Toka, DJ]C GaTapeii.



HccenenoBanue pa3sHOCTH MOTEHIMAJIOB MEXKAY IOJIOCAMM MCTOYHMKA TOKA OT CHJIBI TOKA B
LEIN.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomsut, npaKmuKym.

HccenenoBanue CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro COnpoOTUBIIEHUS TPOBOJIHHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKEHUS JJ1S1 JTaMITbl HAKaJIMBaHMUSL.

VBenuueHue npeena u3MEpeHust amrnepMmeTpa (BoIbTMETPa).

N3mepenne D/1C 1 BHyTpEHHETO CONMPOTUBJICHUS] HICTOYHUKA TOKA.

Uccnenosanne 3aBucumoct DJIC rampbBaHMYECKOro 3JIEMEHTa OT BPEMEHHU MpPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAJIOB MEXY IMOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa B
LEMN.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznruunsix cpeoax.

DneKTpudecKas MPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCThH TBEPABIX
METaJIOB. 3aBUCUMOCTH COIPOTHBIICHUS METANIOB OT TemrepaTypbl. CBEpXIpOBOANMOCTbD.

DNeKTpUYeCcKruid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHAass U MPUMECHAsi MPOBOJUMOCTH MOTYNPOBOIHUKOB. CBOICTBa
p—n-niepexoaa. I[lomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUM TOK B AIIEKTPOJIMUTAX. OJEKTPOJIUTHYECKAs AUCCOLUALMS. DJIEKTPOJIU3.
3akonsl Papajes s FAEKTPOJIU3A.

OnekTpudyeckuid TOK B ra3zax. CamMoOCTOSTEIbHBIM U HECaMOCTOSITENbHbIN pa3psa. Pasnuunbie
TUIBI CAMOCTOSITENILHOTO pa3psaaa. MonHus. [1nazma.

TexHuueckue yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: Ta30Pa3psAHbIE JIAMIIbl, JIEKTPOHHO-
aydeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPHOOPBI: TUOM, TPAH3UCTOP, (OTOIMON, CBETOAHON,
rajbBaHHKa, paQUHUPOBAHKE MEH, BHITUIABKA ATFOMHHHUS, JJIEKTPOHHASI MUKPOCKOITHS.

Jemoncmpauyuu.

3aBUCHMOCTH COMPOTHBJICHUS METAJJIOB OT TEMIIEPATyPHhI.

IIpoBOAMMOCTE JIEKTPOIIUTOB.

3akoHsl sekTponusa dapanes.

HckpoBoii paspsa ¥ IPOBOAUMOCTS BO3yXa.

CpaBHEHHE TPOBOJIMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOAMMOCTD AMO/A.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomoi, npaKkmuKym.

Habmonenue snextponusa.

N3mepenue 3apsia OAHOBAJICHTHOI' O HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTepUCTUKH IUOAA.

Du3nyecKuil IPaKTHKYM.

CrocoObl u3MepeHus: (GU3NYECKUX BEJIMYUH C HCIOJb30BAHHEM AaHAJOrOBBIX U LU(POBBIX
U3MEPHUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPENTHOCTH U3MepeHni pu3nuecknx BennduH. OeHKa IpaHull TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, HCCICIOBAHUA 3aBUCUMOCTEH (U3UYCCKUX BEIUYHH,
IpoBepKa NPEUIOKEHHBIX TUIOoTe3 (BBIOOP M3 padOT, OMMCAHHBIX B TEMAaTHYECKHX pazjenax
«Y4YEeHUUYECKHUI DKCTIEPUMEHT, JJAOOPATOPHBIE PAOOTHI, MPAKTHKYM).

MesknpeaMeTHbIe CBSI3H.



Nzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce ocyliecTBisSeTcs ¢ y4€TOM
COZIEePKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTEMaTUKH, OW OJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTUH.

Mesrrcnpeomemnvle NOHAMUA, CEAZAHHbBIE C UYYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBIICHHE, Hay4YHbIH (akT, rumoresa, ¢Gu3NYecKkas BEIWYMHA, 3aKOH, TEOpHs, HaOII0eHHeE,
HKCHEPUMEHT, MOJECIMPOBAHUE, MOJEIb, W3MEPEHHE, NOTPEHIHOCTH H3MEpPEHUM, N3MEpUTEIbHbIE
npubopsl, U poBas J1adopaTopus.

Mamemamuka: pelieHue cUCTeMbl ypaBHeHWH. JlmHeliHas (yHKuus, mapabomna, rumepOona,
ux rpadpuku u cBoiictBa. TpuroHomerpudeckue (GpyHKIHUU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKJECTBO. BEKTOPHI M MX MPOEKIIMH Ha OCH KOOPAMHAT, CIIOXKEHUE
BEKTOPOB.

Buonozun: mexanndeckoe IBWKEHHE B JKMBOM mpupoxae, auddysus, ocMoc, TEnIooOMeH
JKUBBIX OPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl, YTHJIH3AIMSI OHMOOPTraHUYECKOTO
TOTLIMBA JJI BEIPAOOTKHU «TEMJIOBOMN» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE
SIBJICHUS B IPUPOJIC, FJIEKTPUUECKUE SBIICHUS B )KUBOU MIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHHE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, MOJIyueHHEe HAaHOMAaTePHUaJiOB, TEMJIOBBIE CBOMCTBA TBEPABIX TeJN, XUIKOCTEU H
ra3oB, JKUJIKME KPHUCTAJIbI, 3JEKTPUUYECKUE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs JAMCCOLMALIMS,
rajbBaHUKa, HIEKTPOHHAS MUKPOCKOIHUS.

T'eozpaghus: BnaxxHoCTh BO31YyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHKHE IBWIKECHUH C HMCIOJIb30BAHHEM MEXaHM3MOB, Y4€T CyXOro
JKUJKOTO TPEHHUS B TEXHUKE, CTATHUECKHE KOHCTPYKUUHU (KPOHIITEHH, peléTdyarble KOHCTPYKIUN),
HCI0JIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOIOMET U IPYrue), ABUraTeb
BHYTPEHHEr0 CropaHus, HapoBas TypOuHa, OBITOBOW XOJOIWUJIBHHUK, KOHIUIIMOHEP, TEXHOJOTHUU
MOJIYYCHUSI COBPEMEHHBIX MaTepHalioB, B TOM UHCI€ HAHOMAaTEepuajoB, M HAHOTEXHOJOTHH,
DIIEKTpOCTATUYECKAsl ~ 3allWTa,  3a3eMJICHHE  JJIGKTPONPHOOPOB,  TrazopaspsaHbIe  JIAMIIBI,
MOJIYIIPOBOAHUKOBBIE TPHUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. dnekTpoauHaMuUKA.

Tema 4. Macnummnoe noqe.

B3anMoeiicTBHE MOCTOSSHHBIX MAaTHUTOB ¥ TIPOBOJAHUKOB C TOKOM. MarHutHoe moJjie. BekTop
MarHuTHOW MHAYKUUHU. [IpuHIUI Cyneprno3uii MarHUTHBIX MOJIel. JIMHUKM MarHUTHON MHAYKLIMH.

MarHuTtHoOe 1moJjie TPOBOAHHUKA C TOKOM (TIPSIMOr0 MPOBOJHUKA, KAaTYIIKH U KPYTOBOT'O BUTKA).
OnbIT Dpcrena.

Cuna AMmniepa, e€ HalpaBJI€HUE U MOAYJIb.

Cuna Jlopenua, e€ HampaBieHUE U MOAYJb. JIBUKEHUE 3apsKEHHOM 4acTULbl B OJHOPOIHOM
MarHuTHOM mose. Pabota cumnsl Jlopenma.

MarnutHoe nosie B Bemectse. eppoMarHeTuky, napa- U JuaMarHeTHKH.

TexHuueckre yCTpOMCTBA U TEXHOJIOIMYECKUE IMPOLIECChl: MPUMEHEHHUE TOCTOSHHBIX
MarHuTOB, D3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETpP, OIEKTpoABUTaTeNh SKOOM, YyCKOpPHTEIU
3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpauyuu.

Kaptuna nuHUI WHIYKIIMM MarHUTHOTO TIOJIST TTOJIOCOBOTO M TIOJIKOBOOOPA3HOT'O MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHul MarHUTHOW WHAYKIIUHU TOJS JJIUHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TTPOBOJTHUKA, KATYIIKH C TOKOM.



B3auMonelicTBue 1BYyX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[eiictBre cunsl JIopeHa Ha HOHBI AIEKTPOJIMUTA.

Habmonenue qBukKeHus mMy4Ka 3JIEKTPOHOB B MAarHUTHOM I10JI€.

[TpuHUIMD AW CTBUS JIEKTPOUIMEPUTEIHHOTO IPUOOPA MATHUTOIJICKTPUIECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nadopamopnsie pabomoi, npaKkmuxKym.

HccnenoBanue MarHUTHOT O MOJISL TOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB eppOMarHETHKOB.

HccnenoBanue AeiCTBHSI TOCTOSHHOTO MarHUTa Ha pPaMKy C TOKOM.

N3mepenue cuiiel Amnepa.

N3yudeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Omnpenenenrne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHNUS CUJIbI AMIIEpa.

Tema 5. dnekmpomaznumnan uHOyKyus.

SIBneHue oayekTpoMarHuTHOM MHAyKuuu. IloTok BekTopa MarHuTHOM wuHAyKuMu. IJ1C
UHAYKLUMW. 3aKOH 3JeKTpoMarHuTHOM muHaykuuu Papanes. BuxpeBoe snekrpuueckoe mnose. Toku
dyko.

O/1C uHAyKIMY B IPOBOJHUKE, TBUKYIIEMCSI B OJHOPOJHOM MarHUTHOM I10JI€.

[TpaBuino Jlenua.

WupyktuBHOCTh.  KaTymika HMHIYKTMBHOCTM B LENM IIOCTOSHHOIO TOKa. JSIBiieHHe
camouHaykiuu. 3/C caMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckre yCcTpoWcCTBa M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIMOHHAS I€4Yb, COJICHOU],
3aIUTa OT 3JEKTPU3ALMH TeJ IIPU JBUKEHUU B MArHUTHOM I10JI€ 3eMJIN.

Hemoncmpayuu.

HaOnroacHue sIBJICHHUS DJICKTPOMAarHUTHON MHIYKIIHH.

Hccnenosanue 3aBucuMoctd D/]C MHIYKIIMN OT CKOPOCTH U3MEHEHUS MarHUTHOI'O MOTOKA.

IIpaBuno Jlenna.

[Tanenue MaruuTa B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKLIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomboi, npaKkmuKym.

HccnenoBanue ABIEHUS 3JIEKTPOMArHUTHOW MHYKIIHUH.

Onpenenenre HAYKIUMN BUXPEBOTO MarHUTHOTO MOJIS.

HccnenoBanue ABIeHUS CaMOUMHAYKIUU.

COopka MozenH 3JeKTPOMarHUTHOT O TeHepaTopa.

Pa3nea S. KosieGanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Kounebarenbuas cucrema. CBoOOOIHbBIE KOeOaHMS.

['apmonunueckue konedanus. KunemaTtnueckoe M TUHAMUYECKOE OINMCaHUE. DHEPreTHYECcKoe
ONMMCaHWe (3aKOH COXPAaHEHHUsS MEXaHMYEeCKOW »HHepruu). BbIBOA JHMHAMHUYECKOrO OMHCAHUS
rapMOHMUYECKUX KOJIEOAHUH U3 UX SHEPreTUYECKOro 1 KNHEMaTHUYECKOTIO OITMCAHHUS.

Amnmryna u ¢dasza kxonebanuil. CBA3p aMIIMTYABl KOJIEOAHMM HMCXOAHOM BEJIMYMHBI C
aMIUTUTYJaMU Kosie0aHUil €€ CKOPOCTH U YCKOPEHU L.

[lepron u yactora konebGanuil. Ilepmon Manbix CBOOOAHBIX KoJeOaHWH MaTEeMaTHYECKOTO
MmasiTHHKA. [lepros cBOOOIHBIX KOTeOaHUM MPYKUHHOTO MasITHUKA.



[Tonarue o 3aryxarommux KojeOaHusx. BoiHyxkneHHble koneOaHus. Pezonanc. PezonaHcHas
KpuBasi. BiusHue 3aTyxaHus Ha BUJ PE30HaHCHOM KpUBOW. ABTOKOJIEOaHMUS.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: METPOHOM, 4Yachl, Kayelw,
MYy3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuch K01e0aTeILHOIO ABHKEHHUS.

Habmonenre He3aBUCHMOCTH TTEpHOJIa MAIIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMITJIHTYIbI.

HccrnenoBanue 3aTyXalomMX KoleOaHUI U 3aBUCMMOCTH MEPUOJa CBOOOMHBIX KOJCOAHHH OT
COIPOTHUBJICHUS.

HccrnenoBanne KonebaHW Trpy3a Ha MAacCCHUBHOM TMpPYKHHE C Menbio  (HOpMUPOBAHUS
MpeICTaBICHU 00 UeaTbHON MO IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPrUU NPU KosleOaHUAX IPy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

HaGmonenne pe3onanca.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxKym.

N3mepenne nepuoia CBOOOIHBIX KOJIEOAHUM HUTSHOTO U IPY>KUHHOTO MAassTHUKOB.

N3ydenne 3akOHOB IBIKEHUS TeJa B X0J1€ KoJeOaHUI Ha YIIPyTroM IO/BECE.

N3y4yeHne NBUKEHUS HUTSAHOIO MasTHUKA.

[TpeoOpazoBaHue 3HEPrun B NPY>KMHHOM MasiTHHKE.

HccnenoBanne yObIBaHUS aMILTUTYbI 3aTyXaIOIMUX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUIH.

Tema 2. Inekmpomaznummusle Ko1edanus.

KonebatenpHbiii  koHTYp. CBOOOJHBIE JJIGKTPOMArHUTHBIC KOJICOAHHMS B  HUIACAIIBHOM
konebatensHOM KOoHType. ®opmyna Tomcona. CBs3b aMIUIMTYIbl 3apsjaa KOHJEHcaTopa C
aMIUTATYIOM CUJIBI TOKA B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUS DPHEPTUU B HJICATHHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaro1ue 3JIeKTPOMarHUTHBIE KoeOaHus. BeIHYKIeHHBIE YIEKTPOMAarHUTHBIE KOIeOaHusI.

ITepemenHblli TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIIMTYAHOE U ACHCTBYIOLIEE 3HAUEHHE
CHJIBI TOKA U HANIPSDKEHUS IPU pa3IuyHON opMe 3aBUCUMOCTH IMIEPEMEHHOTO TOKa OT BPEMEHHU.

CuHycOMTaJIbHBIA TEPEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KAaTyIIKa WHIYKTHBHOCTH B
L[ENY CUHYCOMJAIbHOIO IEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3oHaHc HanpspkeHUi.

Wneansublii  Tpanchopmatop. [IpousBoncTBo, mepenaua M MOTpeOsIeHHE DIEKTPUYECKON
SHEPruu.

OKOJIOTUYECKHE PHUCKU IpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucCnonb30BaHUS
3JIEKTPOIHEPIrUM B MIOBCETHEBHOM KU3HMU.

TexHuueckne yCcTpoilcTBa U TEXHOJOTHYECKHUE MPOLECCHI: IEKTPUUECKHUI 3BOHOK, F€HepaTop
NIEPEMEHHOr 0 TOKA, IMHUU 3JIEKTpoIiepeaay.

Hemoncmpauyuu.

CB0OOIHBIC IEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCHMOCTH YACTOTHI CBOOOTHBIX KOJIEOAHHI OT HHIYKTUBHOCTH U EMKOCTH KOHTYA.

OcuuIorpaMMbl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXalIUX dTIEKTPOMATHUTHBIX KOJIeOaHUH.

Mojenp 31eKTpOMarHuTHOI O TEHEPATOpA.

BriHyX/1€eHHbIE CHHYCOUJAIbHbIE KOJIeOaHMUsL.

Pesuctop, kaTymika MHAYKTUBHOCTH U KOHJEHCATOp B LIENU IIEPEMEHHOI0 TOKA.



Pezonanc mnpu nocienoBaTeNbHOM COEJUHEHUM pEe3UCTOpa, KATYIIKU HHIYKTHUBHOCTH U
KOH/JIEHCaTopa.

VYCTpoicTBO M MPUHITUT AU CTBHS TpaHChopMaTopa.

Mogenb TUHUM 3IEKTPOIepeaayn.

Yuenuueckuit s3xcnepumenm, nadopamopuvie padbomwl, nPaAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mnepeMEeHHOrO TOKa 4Yepe3 IMOCJIe0BAaTEIbHO COEAMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U pEe3UCTOp.

Habmoienre SeKTpOMarHuTHOTO pe30HaHCa.

WccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMHU MEPEMEHHOT0 TOKa.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHD.

Mexanuueckue BOJIHBI, YCIOBUSI UX pacripocTpaHeHus. [lomepeunsie U MpogoJbHbIE BOJHBI.
[lepron, ckopocTh pacmpocTpaHEHHUs M JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKUX BOJH: OTPa)KEHUE,
peJoMiIeHr e, UHTEpPepeHUs U TUPPAKLIUS.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIIENH CPEIIbl.

DNEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBHSI M3JIyY€HHs] JJIEKTPOMAarHUTHBIX BOJH. Bzaumnas
OpHUEHTALMs BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:  OTpaKeHHeE,  IpEIOMJIEHHE,  IOJspu3alus,
uHTEpPEepeHITUA U TUPpaKIUs.

[[Ikana 371€eKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paArOCB3H U TeneBUieHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOILIEH Cpelibl.

TexHuueckre ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: MY3bIKajbHble HHCTPYMEHTHI, pajiap,
panuonpuéMHIK, TEIeBU30p, aHTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBas IMarHOCTHKA B TEXHHUKE
U MEIUIINHE.

Hemoncmpauyuu.

O6pa3oBaHue U paclpoCTpPaHEHHE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmonenne oTpaxeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne nareppepeHn u Audpakiuid MeXaHH4eCKUX BOJIH.

AXycTU4eCKU pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NPUMEHEHHUE.

Habmonenne cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0N M 4aCTOTOM KOIeOaHHiA.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIICHUE, MOJspU3aLus,
nudpakuus, “HTepdepeHITUI.

Ob6napyxeHue HHPPaKpacHOT0 U yIbTPaQHUOIETOBOTO U3ITYUCHUN.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padomeol, npaKmuKym.

N3yuenre napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydenne pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHeiiHOE pacnpocTpaHeHHE cBeTa B omgHoponHou cpene. Jlyu cBera. ToueuHblit
UCTOYHHK CBETA.

OTtpakeHne cBera. 3aKOoHBI OTpakeHus cBeTa. [locTpoeHre n300pakeHU B TIIIOCKOM 3€pKaJe.
Cdepuueckue 3epkaa.



[Ipenomnenne cBera. 3aKOHBI MpPEIOMIICHUS CBeTa. AOCONIOTHBINM TOKa3aTellb MPEIOMIICHHUS.
OTHOCHUTENBHBIN ITOKAa3aTelb NMPeIoMIIeHHs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOILLEHUE JIJIMH BOJIH
IIPH [IEPEX0]1€ MOHOXPOMATHYECKOT O CBETA YePE3 FPaHuUIly pas3ziena JByX OINTHUYECKHUX CPEN.

Xon myueit B mpusMme. JJucnepcust ceera. CinoxHbli coctaB 6enoro cseta. L{Ber.

[TonHoe BHyTpeHHEee oTpakeHue. [IpeaenbHblil yroJ MoJHOro BHYTPEHHETO OTPaKEHUSI.

Cobuparonie U paccenBaromye JUH3bL. ToHKas auH3a. DOKYCHOE PacCTOSHUE U ONTHYECKas
CHJIa TOHKOH IMH3bI. 3aBUCHUMOCTh (POKYCHOTO PACCTOSHUS TOHKOW CQHEPUYECKOM IHMH3BI OT €&
T€OMETPUHU U OTHOCUTEILHOT O TTOKA3aTels MPETOMIICHUS.

®opmyJia TOHKOU JIMH3BI. YBEIWYEHHUE, 1aBAEMOE JIMH30M.

Xon nyda, OpOLIEAIIEro JIMH3Y IMOJ MPOU3BOJIBHBIM YIVIOM K €€ TJIABHOM ONTHYECKOM OCH.
[Toctpoenune n300pakeHUI TOUKU U OTPE3Ka MPSIMOM B COOMPAIOIMX M PACCEUBAIOIIMX JIMH3AX U UX
CUCTEMaXx.

OnTrueckue npudopsl. Pa3pemniaromast ciocoOHOCTh. 1'71a3 Kak onTHYecKas cucTema.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. UaTepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CIOBHS HAOIIOIEHUS
MaKCUMYMOB M MHUHUMYMOB B HUHTEP()EPEHIIMOHHOM KAapTUHE OT JBYX KOI'€PEHTHBIX HMCTOYHHKOB.
[Ipumepsl Ki1accuyecKuX HHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. dudpakinuonHas pemérka. YciaoBue HaOMOJEHUS TJIABHBIX MaKCHMYMOB
U NAJCHUH MOHOXPOMAaTHUYECKOT O CBETa Ha AU (PAKIIMOHHYIO PEHIETKY.

[Tonspuzauus cera.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKHME IMPOLIECChl: OYKH, JIyla, IepHUCKOIl,
doTroanmapaT, MUKPOCKOI, MPOCKIIMOHHBIA amnmapar, MPOCBETICHUE OINTHUKH, BOJIOKOHHAS OITHKA,
nudpakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPa)KEHUs CBETA.

HccnenoBanue npeaoMiieHus CBETA.

Habmoienre momHoro BHYTPEHHETO OTpaxkeHus. Mo/iens CBETOBO/A.

HccnenoBanue xoaa CBETOBBIX IMYYKOB YEPE3 MIIOCKOIAPAIIIEIBHYIO INIACTUHY U MIPU3MY .

HccnenoBanue cBOMCTB H300paskeHUN B JIMH3aX.

Monaenu MUKpOCKona, TEJIECKOIa.

Ha6mronenne naTepdepeHum cBera.

HaOnroneHue 1BETOB TOHKUX IJIEHOK.

Ha6mronenne nudpakiuu ceera.

N3ydenne nudpaKkiimoHHOW PEIIETKH.

Habmonenne nudpakimoHHOTO CIIEKTpa.

Habmonenne nucnepcuu cBera.

Habnronenne nonspusanuu cBera.

[IpumeHeHue noJIIpOUA0B JJIsl U3YUEHUSI MEXaHUUECKUX HAMPSKEHUM.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomoi, npaKkmuxKym.

N3mepenue nokaszaTesst MpeJoMIIeHHs CTEeKIIa.

HccrnenoBanne 3aBHCUMOCTH (DOKYCHOTO PACCTOSHUS OT BeHIecTBa (HA MpHUMEpe KUAKUX
JIUH3).

N3mepenne GpokycHOro pacCTOSHUS PacCEenBAOIIUX JIMH3.

[Tonyuenue n300pa’keHUs B CUCTEME U3 IUIOCKOI0 3epKaja U JUH3BL.

[Tomyuenue n3o0pakeHusI B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TE€IECKOMMYECKUX CUCTEM.



Habmonenue nudpaxuuu, nHTepPEpeHNH U OIS pU3aLUHU CBETA.

W3ydenue nonspusalu CBeTa, OTPaXXEHHOTO OT IOBEPXHOCTHU JAUAJIEKTPUKA.

N3yuenue untepdepeHny 1a3epHOro U3ITYUeHHs Ha ABYX IIEAX.

HaGnronenne nucnepcun.

HabGnronenue u nuccienoBanue TUQPPaKIMOHHOTO CIIEKTpa.

N3mepenue JIMHBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3TyYSHHs CBETOANO/A PU TTOMOIIH I (HPAKIITOHHON PEelIETKY.

Pa3nen 6. OcHOBBI ClIelIHATIBHON TEOPHH OTHOCUTEJIBHOCTH.

I'paHuibl NPUMEHUMOCTH KJIACCHYECKOM MexaHUKHU. llocTymaTel crnienquanbHONW TEeOpUuU
OTHOCUTEIBHOCTH.

[TpocTpancTBEeHHO-BpeMeHHON nHTepBal. [Ipeo6pasoBanus Jlopenma. Y cioBiue NpUYUMHHOCTH.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHU U COKPALIEHUE ITTUHBI.

DHeprusi U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaCCBI C PHEPTUEH U UMITYJIHCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTHUs MTOKOSI.

TexHnuueckne yCTpPOWCTBA W TEXHOJOTMYECKHUE TIPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIIN 3apSXKEHHBIX YaCTHII.

YyeHn4ecKuil SIKCIIEpUMEHT, J1a0OpaTOPHBIE pabOTHI, MPAKTUKYM.

OnpezneneHre UMITyJlbca M JHEPTHM PEISTUBUCTCKUX dYacTHil (mo QororpadusM TpeKoB
3apsKEHHBIX YacTUIl B MATHUTHOM I10J1E).

Pa3znen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHuo-601H0801 Oyanusm.

PaBHOBecHOE TeruioBOE M3Iy4deHHE (M3JIydyeHHue aOCOMIOTHO YEPHOro Tena). 3aKOH CMEUICHHUS
Buna. ['unotresa [lnanka o kBaHTax.

®oTOHBI. DHEPrust U UMITYJILC (HOTOHA.

®otoadpdexr. Onbitel A. I'. CroneroBa. 3akonsl hoTodPdekra. YpaBHeHHEe DWHIITEHHA AT
dorodrddexra. «KpacHas rpanuma» pororddekra.

JlaBnenue cBeTta (B 4aCTHOCTH, ABJICHHE CBETa Ha aOCONIOTHO TMOTJIOMIAIOIIYIO M abCOIIOTHO
oTpakarolyto nosepxHocts). OnsiTel [1. H. Jlebenesa.

BonHoBeie cBoiicTBa yactull. Bosnel ne bpoiins. JnHa BonHb! ae bpoiiss u pazmeps! o0nactu
JIOKaJM3aluy JBIXKyeiics yactuubl. KopnyckynspHo-BoJHOBOW nyanu3M. Judpakius 371eKTpOoHOB
Ha KpUCTaJlJIax.

Cneunduka nsmeperuii B Mukpomupe. CooTHomeHus Heonpenenénnocrei ['eizenoepra.

TexHuueckre YCTPOMCTBA U TEXHOJOIMYECKHE IPOIECChl: CIEKTPOMETP, (OTORIEMEHT,
doTonaTUNK, TYHHEIbHBII MUKPOCKOII, COTHEUHAs 6aTtapesi, CBeTOAUO/I.

Hemoncmpauyuu.

®o1o3p(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKkoHOB BHENIHEro (Gotodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS IOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceroauoy.

Conneunas GaTapes.

Yuenuueckuit s3xcnepumenm, nadopamopusie pabomot, npaKkmuxKym.

HccnenoBanue poTopesucropa.

N3mepenne nocrostaHoiM [Imanka Ha ocHOBe uccienoBanus porodrddexra.

HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKA Y€pe3 CBETOAN O] OT HAMPSKEHUSI.

Tema 2. Quzuka amoma.

OnbITHI 110 KCCIENOBAaHUIO CTpOeHUs aToMma. [lnanerapuas monens atoma Pezepdopaa.



[Tocrynatel bopa. U3nyuenue u noruomienue pOTOHOB MpH MEPEXOJI€ aTOMA C OJAHOI'0 YPOBHS
SHEPruu Ha APYrou.

Bunb! ciektpoB. CekTp ypoBHEH SHEPIrUH aToMa BOAOPOA.

CnoHTaHHOE U BBIHYXKIEHHOE H3IydeHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA W  TEXHOJOTMYECKHME MPOILECChl:  CIHEKTPaIbHBIA  aHAJIN3
(CTIEKTPOCKOIT), JJa3ep, KBAHTOBBIM KOMITHIOTED.

Hemoncmpauyuu.

Mogenb onsita Pesepdopaa.

HaGroneHue TMHeHYaThIX CIIEKTPOB.

YCTpoiCcTBO U I CTBUE CUETUYNKA HOHU3UPYIOIIUX YaCTHII.

Omnpeznenenne 1IMHBI BOJIHBI J1a3€pHOT0 U3Iy4ECHHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

Habumonenue nmHeiyaToro crekrpa.

HccenenoBanue CIEKTpa pPa3peKeHHOIO aTOMAPHOIO BOAOPOAA M U3MEPEHUE IOCTOSHHOU
PunGepra.

Tema 3. Quzuxka amomno20 A0pa u 31eMEHMAPHBIX YACH UY,.

Hyxnonnas monens sanapa IeiizenOepra—lBanenko. 3apsin siapa. MaccoBoe uucio spapa.
N3otormsl.

PagnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIH W TO3UTPOHHBIN Oera-pacnman. [amma-
U3ITy4EHHUE.

3akoH paJAMOaKTUBHOIO pacnajaa. PaaumoakTuBHble u30TONBl B mpupoge. CBoiicTBa
MOHM3HPYIOIIET0 U3Ty4YeHHsl. BiausHue panoaKTUBHOCTH HA KUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OH
n3nydeHusd. Jlosumerpus.

DHeprusi CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. JedekT macch sipa.

SAnepusie peakiuu. JleneHne U cuHTE3 sAnep. SAnepHsie peakTopsl. [IpoGiemsl ympaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMUYECKUE aClleKThl pa3BUTHS SACPHON SHEPTETUKH.

Metozasl perucTpaluy U UCCIEA0BaHMS JIEMEHTAPHBIX YACTHII.

DyHAaMEHTAIbHBIE B3auMOACHCTBUA. baproHbl, Me30HBI W JienToHbl. lIpencraBienue o
CrangaprHoii Mmonenu. KBapk-ritooHHast MOZIEIb alpOHOB.

®dusnka 3a npenenamu CrannaptHo moaenu. TEMHass maTepust U TEMHAs SHEPIUsl.

EnuHcTBO r3myeckoil KapTHHBI MUDA.

TexHuueckne ycCTpOHMCTBA M TEXHOJIOTMYECKHE IPOIECChl: JO3UMETp, Kamepa BuibcoHa,
SAJICPHBIA peakTop, TEPMOSIIEPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-pe30HaHCHAs! TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomoi, npaKkmuKym.

HccnenoBanue TpekoB 4acTuil (TI0 TOTOBBIM (poTorpadusam).

HccnenoBanue painoakTUBHOrO OHA C HUCMOJIB30BAHUEM JO3UMETPA.

W3yuenue nmornomieHus 6eTa-4acTHIl aTFOMUHUEM.

Pa3gen 8. DineMeHTBI aCTPOHOMHHU M aCTPO(PU3UKHU.

Otanbl pa3BuTUs acTpoHoMuu. [IpukiagHoe U MHUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMMH.
[TprMEHMMOCTh 3aKOHOB (PU3UKH JIJIs1 00BSICHEHHUSI TPUPOJIBI KOCMHUYECKUX 00BEKTOB.

Metonbl  acTpoHOMHuYECKHX — HccienoBaHuid. CoBpeMEHHbIE ONTHUYECKHE TEJIECKOIIbI,
PaIUOTENIECKOITBI, BHEATMOC(hepHask aCTPOHOMHUSI.

Bun 38é3nH0r0 HeGa. Co3Be3aus, sipkue 3BE3/IbI, TUIAHETHI, UX BUJIUMOE JIBUXKEHHE.

ConHeuyHas cucrema.

Counue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3T.



3BE311bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CIIEKTPAJIBHBIM KJIAacC — CBETUMOCTBY.
3BE31bI TJIABHOM ITOCJIENOBATENIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» U1 3BE3] TIJIaBHOM
IIOCJIEIOBAaTENbHOCTH.  BHyTpeHHee  cTpoeHue  3BE34.  COBpPEMEHHBIE  NPEICTaBICHUA O
IIPOMCXOKAEHNH U 3Boonuy ConHIa ¥ 3BE€311. DTaIbl )KHU3HU 3BE3].

Muieunsiii [lyte — nama lNanaktuka. [Tonoxxenue u npuxenue Connina B ['amaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBa3zapbl. UEpHbIE IbIPHI B sApax TalakTHK.

Bcenennas. Pacumipenne Bceenennoil. 3akoH Xa06ma. PasOeranme ramaktuk. Teopus
bonsiioro B3peiBa. PenukToBO€E U3ny4YeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

Habmronenust 3BE€3qH0r0 Heba HEBOOPY)KEHHBIM TJIA30M C MCIHOJIH30BAHWEM KOMITBIOTEPHBIX
NPWIOKEHUH JIJIsI ONpPEAENICHNUs MOJIOKEHHSI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro noiyIapus U spKue 3BE31bl.

Habmonenus B treneckon JIyHbl, 1aHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHU.

DOu3n4eCKNd MPAKTHKYM.

Crnioco6bl n3MepeHus: (U3NYECKUX BEJMYMH C HCIOJIb30BAHMEM AaHAJOIOBBIX U LU(POBBIX
U3MEPHUTETBHBIX TPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPELIHOCTH U3MepeHHi (pru3nueckux BennduH. OeHKa IpaHull TOrPEeHIHOCTEH.

[IpoBeneHre KOCBEHHBIX H3MEPEHMI, HMCCIENOBAaHUN 3aBUCHUMOCTEH (U3MUYECKUX BEIMYUH,
IpoBEpKa NPEUIOKEHHBIX THUIOTe3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMATUYECKUX pasenax
«Y4eHNYeCKU IKCIIEPUMEHT, JJaopaTOpHbIE PabOTHI, MPAKTUKYM).

O0o0marmee NnoBTOpeHue.

O06o01IeHue U cucreMaTH3alus COAEepKaHUs pas3ieNioB Kypca «MexaHuka», «MoieKkynspHas
du3nKa U TepMOAUHAMUKAY, «DIEKTpoanHaMuKay, «Komnebanus u BOmHB), «OCHOBBI CIIEUATHHON
TEOPUU OTHOCUTEIBHOCTH Y, «KBaHTOBast HU3MKa», «DIEMEHTH aCTPOHOMUH U aCTPOPHUIUKI Y.

Pons ¢u3uku 1 acTpOHOMUU B DKOHOMUYECKOW, TEXHOIOTUYECKOM, COMATBLHON M ITUYECKOU
cepax IeATEIFHOCTH 4YEJIOBEKa, POJb M MECTO ()M3UKH M aCTPOHOMHHM B COBPEMEHHOM Hay4dHOMH
KapTHHE MUpPa, 3HAUEHUE ONMCATEIbHOM, CUCTEMAaTU3UPYIOLIEH, 0OBSICHUTENBHON U MPOrHOCTUY ECKOMN
byHkumii ¢uzndyeckod Teopuu, poib GHU3NYECKOW Teopuu B (HOPMUPOBAHMM TPEICTABICHUNA O
¢u3nyeckoil KapTuHE MHUpA, MeCTO (HU3NYECKOW KapTUHBI MHpa B OOIIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MIPEACTABICHUIN O IPUPOJIE.

MexnpeamMeTHble CBA3H.

Wzyuenue kypca ¢usuku yriyonéHHoro ypoBHsS B 11 kiacce ocyuiecTBisercss ¢ y4€ToM
COZIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€ C KypcaMHU MaTeMaTHKHU, OMOJIOTHH, XUMUU, Teorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemnovle NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEmO0006 HAYUHO20 NOZHAHUA:
ABIICHHE, Hay4YHbIH (akT, rumoresa, ¢Gu3NYecKkas BeEIWYMHA, 3aKOH, TEOpHs, HaOIOaeHHe,
HKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, HW3MEPEHHE, MOTPEIIHOCTH H3MEpPEHHH, H3MepUTENbHbIE
npuOopsl, U poBas JadopaTOPHsI.

Mamemamuka: pelieHUE CUCTEMbl YypaBHEHHH. TpuroHomerpuueckue (YHKIUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPBI U X IIPOEKIUU
Ha OCH KOOpAMHAT, CI0XeHHe BeKTOpoB. [Ipon3Bonnblie anemenTapHbiX GyHkuuid. [Tpusnaku nogodus
TPEYTroJIbHUKOB, ONPEeJICHNE TUIOMA U TIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nekrpuueckue sBIEHUS B KUBOU NMpPUpOJE, KojeOaTeNbHbIE IBUKEHHS B JKUBOU
IPUPOAE, DSKOJOTHYECKUE PHUCKH TPU TPOU3BOACTBE IJIEKTPOIHEPIHMH, SIEKTPOMATHUTHOE



3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl, YIbTPa3ByKOBask JUAarHOCTUKA B MEIULIMHE, ONITHYECKUE SIBJICHUS B
JKUBOW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIIIMYECKAS] CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMsI KPUCTAININYECKON PEIIETKH, CIIEKTPaJIbHbIN aHAIU3.

T'eocpaghua: marHuTHBIE TONMIOCA 3€MIIM, 3alle)KM MArHUTHBIX pyd, (oTochéMKka 3eMHON
MOBEPXHOCTH, cerlicmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSIHHBIX MAarHUWTOB, 3JIEKTPOMATHUTOB, 3JIEKTPOJBUIATENb
SxoOu, TeHepaTOop TMEPEMEHHOr0 TOKAa, WHAYKIMOHHAs Ie4b, JIMHUHM JJEKTpoIepenad,
AJIGKTPOJABUTATENb,  pajap, paJAHONPUEMHHUK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE, MPOEKIMOHHBIN anmnapaT, BOJOKOHHAs OINTHKA, COJIHEYHAs
OaTapes, CHyTHHUKOBbIE TPUEMHHKH, SiFIEPHAS SHEPTeTHKA U SKOJOTUYECKUE ACTIEKThI €€ Pa3BUTHSL.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOT'PAMMBI IO ®U3UKE
(YIJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDI

JIuuHOCTHBIE pE3yJbTaTHl OCBOEHUS yueOHOro mnpeamera «®PuU3MKa» JODKHBI OTpakaTb
FOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIMXCS pPYyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTpPEHHEH
NO3ULMENH JMYHOCTU, CHUCTEMOH IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHUX YOeEXIEHU,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOLIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITAa U OMNBITA JAEATEIBHOCTU B IPOLIECCE pealM3aluy OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIbHOU
JeSTEIbHOCTH, B TOM YHCJIE B YACTH:

IrpakKIaHCKOI0 BOCIIMTAHUSA:

e chOopMHPOBAHHOCTh TPAKAAHCKOM MO3MIMKM  OOydyaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 YJICHa POCCHICKOr0 00IIECTBA;

® NpUHATHE TPAAULMOHHBIX OOIIEYENIOBEYECKMX T'YMaHHCTHYECKUX M JE€MOKPATHUYECKUX
IIEHHOCTEMH;

® TOTOBHOCTh BECTH COBMECTHYIO IEATEIbHOCTh B HHTEpecax T'pa’kJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBICHUH B 00pa30BaTENbHON OpraHu3aliy;

® yMEHHE B3aMMOJEHCTBOBATh C COLMAJbHBIMM HWHCTUTYTAMHM B COOTBETCTBUM C UX
(GYHKIMSIMU U Ha3HAaYCHHUEM;

® TOTOBHOCTb K 'YyMaHUTapHOU U BOJIOHTEPCKOMN AESATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:

e c(hopMUPOBAaHHOCTb POCCUUCKON T'PaXKIaHCKOW UICHTUYHOCTH, MATPHOTHU3MA;

® [[EHHOCTHOE€ OTHOILIEHHWE K TIOCYyJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSIM POCCHUHCKUX
yu€HBIX B 00J1aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

¢ copMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3TUUECKOT O [10BEICHUS,

® CHOCOOHOCTh OLICHUBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YU CJIE B AEATEIBHOCTH Y4EHOIO;

® 0CO3HaHHUE JIMYHOI'0 BKJIaJa B OCTPOEHUE YCTOWYMBOrO Oy TyILErO.

3CTETHYECKOI0 BOCIIMTAHUS:

® DOCTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYas HCTETUKY HAyYHOIO TBOPYECTBA, IIPUCYLIETO
du3ndIecKoii HayKe.

TPYAOBOI'0 BOCIIUTAHUS:



® HHTEpEC K Pa3IMYHbIM cepaM npodeccuoHaATbHOM IS TeIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢u3MKod M TEXHUKOHW, YMEHHE COBEepIIaTh OCO3HaHHBIA BBHIOOP Oyaymiel mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIAHBL;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaM000pa30BaHUIO B 00JiacTH (PHU3UKH Ha
MPOTS>KEHUH BCEU JKU3HMU.

IKOJIOTHYECKOI0 BOCTIMTAHUS:

e CchOPMUPOBAHHOCTh HKOJOTHYECKOM KYyIbTYphl, OCO3HAHUE TJ00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

® [UIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUI B OKPYXAIOWIECH Cpelie Ha OCHOBE 3HAHUSA LIeJIer
YCTOWYMBOT'O Pa3BUTHSI YEJIOBEYCCTBA;

® pacHIMpEHHE ONbITa JIEATEIBHOCTH SKOJOTMYECKOW HANpaBIEHHOCTH HA OCHOBE
UMEIONXCS 3HAHUN TI0 (PU3UKE.

HEHHOCTH HAYYHOTO MO3HAHMS:

e c(hopmMuUpPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
bu3nyecKoil HayKH;

® 0CO3HaHUE LIEHHOCTH HAay4YHOM NeATEeNbHOCTH, TOTOBHOCTh B Ipoliecce M3yuyeHUs: (U3NKH
OCYILUECTBJISATh IPOEKTHYIO U UCCIIE0BATENBCKYIO A€ TEIbHOCTh HHAMBU1YaJIbHO U B CPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE AeiCTBUS

ba3oBblie 1ornueckue 1eicTBUA:

® CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyaJM3UpOBaTh IpobJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® ONpEeneNnsTh eI NeITEIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHKCHHS;

® BEBISBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPHUBAEMBIX (PH3UUECKUX SIBIICHUSX;

e pa3pabaThIBaTh IJIAH PEIICHHS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATBHBIX
HEMaTepHaTbHBIX PECYPCOB;

® BHOCUTH KOPPEKTHBHI B JAESATEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIICICTBHI J1EITEILHOCTH;

® KOOPIWHHMPOBATH W BBINONHIATH PAabOTy B YCIOBUAX pEaJbHOr0, BUPTYaJIbHOTO |
KOMOMHUPOBAHHOT'O B3aUMOJICH CTBUS;

® pa3BUBATh KPEATUBHOE MBIIICHUE IPH PELICHUU KU3ZHEHHBIX TPOOJIEM.

Ba3oBble uccienoBare/ibCcKkue 1eicTBUA:

® BIAJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHSATHUSMU M METOAaMH (HU3HYECKOU
HayKU;

e BIAJETh HAaBBHIKAMU Yy4eOHO-HCCIIEOBATENHCKONM M TPOEKTHOW IEsATENbHOCTH B 00J1acTH
(GU3UKHU, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOHMCKY METOJOB pEIIeHUs 3aaay
bu3nYecKoro copep:kaHusi, IPUMEHEHUIO Pa3IMYHbIX METO/IOB IO3HAHMUS,

® BIAJIETh BUJAMHU JEATEIbHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEepIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHTYallUsX, B TOM YHCIE TPH CO3JaHUU
y4eOHBIX TPOSKTOB B 00s1acTh (prU3uKu;

® BBISABJIATH MPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJH3WpPOBATh 3a7ayy, BBIIBUTAThH
TUIOTE3y €€ pEeIIeHUs, HAXOAUTh apryMEHThl IJIs JIOKa3aTeJbCTBA CBOMX YTBEP)KIEHUM, 3a7aBaTh
napameTpbl U KPUTEPUH PELICHUS;

® AHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3a/1aul Pe3yJIbTaThl, KPUTUYECKU OLICHUBATH
UX TOCTOBEPHOCTh, MTPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;



e CTaBUTHb U (HOPMYJIMPOBATH COOCTBEHHBIE 3a]aul B 00pa30BATEIbHON AESTENBHOCTU, B TOM
quciIe IpU U3y4eHUN QU3UKH;

® 1aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

® yMeTb [IEPEHOCUTH 3HAHMA N0 (PU3HKe B MPAKTUYECKYIO 00JIACTh KU3HEACITENbHOCTH;

® yMEThb MHTErpUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00acTel;

e BBIJIBUIaTh HOBBIE UJIE€U, IPEJIAraTh OPUTMHAIBHBIE TIOXO/bI U PEIICHUS;

® CTaBUTH NMPOOJIEMBI U 33/1a4H, JOMYCKAIOIHE albTePHATHBHBIEC PEIICHUSI.

Pabora ¢ ungopmanueii:

e BJAJETh HABBIKAMHU IOMY4YCHUS HHPOpPMAIUN (PU3NYIECKOTO CONEpXKaHUs U3 HMCTOUYHHKOB
Pa3HBIX THIOB, CAMOCTOSTENIBHO OCYIIECTBIISATh ITOUCK, aHAJINW3, CUCTEMATHU3aLMI0 U UHTEPIPETALUIO
uH(bOpMAIUH pa3IMYHBIX BUI0B U (OPM IpeaCTaBICHHUS;

® OIICHUBAThH JJOCTOBEPHOCTh MH(POPMALINH;

® HCMOJb30BaTh CpPeCTBA MHPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUIA B pelICHUH
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3alMOHHBIX 3aJad C CcoOOJI0JEHUEM TpeOOBaHUM
APrOHOMMKH, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeH sl, IPABOBbIX U 3TUYECKUX HOPM,
HOPM HH(OPMAIITMOHHOM 0€30MacHOCTH;

e C03/1aBaTh TEKCThl (PU3NUECKOI'0 COACPIKAHUS B pa3IMUHbIX (popMaTax ¢ yuéTOM Ha3HAYEHUS
uHbOpMalMM W 1LEJEBOM ayIuTOpUM, BbIOMpas ONTHUMaJbHYI0 (QOpMYy MpPEICTABICHUS W
BHU3YyaJIU3aLUH.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIEe Y4eOHbIe 1elCTBUS:

® OCYLIECTBIATH OOLICHNE HA YpOKaX (PM3UKU U BO BHE-yPOUHOH 1€ TEIIbHOCTH;

® pAaCIO3HABaTh MPEIIOCHUIKA KOH(GIUKTHBIX CUTYAIMI U CMT4aTh KOHMIMKTHI;

e pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIOIB30BAHMEM SI3BIKOBBIX
CPEACTB;

® [IOHMMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaIbHON paboThI;

e BHIOMpaTh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUN € y4yE€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Kak10r0 4JIeHa KOJUIEKTUBA;

® IIpUHMMATh [EJIM COBMECTHOW JACATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA IO €€ NOCTUIKEHMIO: COCTABIIATH IUIAH JEWCTBUM, pacHpenensiTh pOjd ¢ y4€ETOM MHEHHUHU
Y4aCTHUKOB, 00CYX/1aTh Pe3yabTaThl COBMECTHOM paboTHI;

® OLIEHMBATh KAYECTBO CBOEr0 BKJIAJA U KaX10T0 yUaCTHUKA KOMaH]Ibl B OOIIMHA pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

e I[IpejularaTb HOBBIE IIPOEKTHI, OLICHMBAThb HMAECH C IO3ULUUA HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

® OCYIIECTBIATH IIO3UTMBHOE CTPAaTETUYECKOE IOBEICHME B PA3JIMYHBIX CHUTyalusXx,
HPOSIBIISITH TBOPUECTBO U BOOOpa)KeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIC YHHBeEpPCAIbHbIE Yy4eOHbIe 1eliCTBHA

Camoopranusanus:

® CaMOCTOSITENIbHO OCYIIECTBJIATh IIO3HABATEIbHYIO AEATEIbHOCTh B 00JacTH (DU3MKU U
aCTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTH U (POPMYINPOBATH COOCTBEHHBIC 3a]a4H;

® CaMOCTOSITEIbHO COCTABJIATH IUIAH PEIICHHUs PacYETHBIX M KAa4eCTBEHHBIX 3aJady, IUIAH
BBITMOJTHEHUS MPAKTUYECKONW paboThI ¢ y4ETOM HMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH 1
MPEANOYTEHUI;

® J1aBaTh OL[EHKY HOBBIM CUTYallMsIM;

® pacHimpiATb paMKH yqe6H0ro npeaMEeTa Ha OCHOBC JIMIHBIX HpC}IHO‘ITeHI/Iﬁ;



e JleNaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelIeHuE;

® OIICHUBATH NMPUOOPETEHHBIN OIIBIT;

® Croco0CTBOBAaTh (POPMUPOBAHUIO M MPOSIBJICHUIO SPYIULIUHA B 00JIACTH (QU3UKH, TTIOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYpPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHATbHbIN HHTEJJIEKT:

e JaBaTh OIICHKY HOBBIM CHTYal[UsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OI[EHUBATh
COOTBETCTBHE PE3YIbTATOB 1IEJISIM;

e BJAJIETh HaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEpIIaeMbIX JAEHCTBUN U
MBICIIUTENILHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

® LCMOJBb30BaTh NPUEMBI pe(IEKCHH ISl OLEHKH CUTyallul, BEIOOpa BEPHOIO PELIECHUS;

® yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKEHHUIO;

® [IPUHMMATh MOTUBBI  aprYMEHTHI APYTUX MPH aHATN3€ PE3YIbTATOB AESITEIbHOCTH;

® [pUHUMATH ceOs, MOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

® [PUHUMATb MOTHBBI U APT'YMEHTHI IPYTUX MIPU aHAJN3€ PE3yIbTaTOB JIEATEIIbHOCTH;

e [IpuU3HaBaTh CBOE IIPAaBO U NPABO IPYruX Ha OLUIMOKH.

B mpouecce mocTHKeHUS JMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MPOrpaMMbl MO (DU3MKE IS
YPOBHSI cpenHero ooimero oOpa3oBaHus Y OOy4YalOIIMXCS COBEPUICHCTBYETCS HSMOLMOHATBHBIH
UHTEIUIEKT, PEeANoNaraoumii copMUpoOBaHHOCTb:

® CaMOCO3HAHUs, BKJIIOYAIONIETO CHOCOOHOCTh MOHMMATh CBOE DMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HATIPABJICHUS PA3BUTHUSI COOCTBEHHON IMOILMOHAIBLHON cephl, OBITH YBEPEHHBIM B ce0e;

e CcaMOperyJIupoBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEACHUE, CIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM H3MEHEHUSIM U IPOSBIISATH
TUOKOCTB, OBITh OTKPBITBIM HOBOMY;

e BHYyTpEHHEl MOTHBAIMM, BKJIIOYAIOIIEH CTpeMJIeHHE K JOCTHKEHHUIO e U YCIexy,
ONTUMU3M, HUHUIIMATUBHOCTb, YMEHHE 1€HCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

e HMIATUM, BKIIOYAIOLIEH CHOCOOHOCTh IOHMMATh ASMOLMOHAIBHOE COCTOSIHHE JPYIHX,
YUUTBIBATh €r0 IIPU OCYILECTBIEHUHU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

® COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLIEHUS C APYTHMHU
JIOABMH, 3200TUTHCS, TIPOSBIISITH UHTEPEC U pa3pemiaTb KOHQIUKTHI.

MHNPEJMETHBIE PE3YJIBTATDBI

K xonny obyuenust B 10 knacce npeaMeTHble pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpakaTh C()OPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUIA:

® T[IOHMMATH POJb (PU3UKU B IKOHOMUUECKOM, TEXHOJIOTHYECKOH, SKOJIOrHUEeCKOW, COLMaIbHOMI
U STHYECKOM cdepax [eATeNbHOCTH 4YEI0BEKa, POlb M MECTO (PU3MKHM B COBPEMEHHOM Hay4HOU
KapTHHE MUpPa, 3HaUE€HUE ONMCATEIbHOM, CUCTEMAaTU3UPYIOIEH, 00BACHUTEILHONW U TPOrHOCTUYECKOM
GyHKUMH (U3NYECKOM TEOpUM — MEXaHUKU, MOJEKYJSIpHOW (U3MKHM U TEPMOAMHAMMKH, POJb
¢u3nyeckoii Teopuu B GOPMUPOBAHUU MIPEACTABICHUN O (PrU3HUECKON KapTUHE MUDA;

® pa3iuyaTh YCJIOBUS NPUMEHUMOCTH Mojened (U3NYECKUX Teld U IPOLIECCOB (SIBJICHUN):
MHepLuaibHas cucTteMa oTcuéra, abCcoIOTHO TBEPAOE TENO, MaTepualibHasi TOYKA, pABHOYCKOPEHHOE
IBIDKEHUE, CBOOOJHOE TmajneHue, abcoimoTHO ympyras nedopmaius, aOCOTIOTHO YIpyroe u
a0COJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIH Ta3a, JKUAKOCTH U TBEPAOTO (KPUCTAJUIMYECKOr0) TeNna,
UJI€aJIbHBIN T'a3, TOYEYHBIN 3apsl, OMHOPOIHOE NIEKTPUUYECKOE TT0JIE;



e pasnuyaTh yCIoBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATH
BceoOIMil Xxapakrep (yHIaMEHTaJIbHBIX 3aKOHOB U OrPaHHYEHHOCTh HCIIOJIb30BAaHMUS YaCTHBIX
3aKOHOB;

® aHAIM3UPOBATH U OOBACHATH MEXAaHUYECKHE IPOLECCHl U SBJICHUS, MCIOJb3ys OCHOBHBIC
NOJOXKEHUST M 3aKOHbl MEXaHUKUH (OTHOCHUTENBHOCTh MEXaHHYECKOI'O JBUIKEHHS, (OPMYJIbI
KHHEMAaTUKHd PaBHOYCKOPEHHOrO JBIJKEHMs, IpeoOpa3zoBaHus lamuies [ CKOpOCTH U
NepeMelIeHNs, 3aKoHbl HbpIOTOHA, NPUHLKI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXpaHEHUs HMIyJbCa W MEXaHMYECKOW OHHEpPruM, CBsA3b pabOThl CHIIBI C
M3MEHEHUEM MEXaHMUYECKON SHEpruu, yCIOBHs paBHOBECHs TBEPIOTo Teja), IpU ATOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, yKa3blBaTh YCIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB:
npeoOpa3zoBanuil ['anuses, BTOporo u TpeTbero 3akoHoB HproTOHA, 3aKOHOB COXpaHEHHS UMITYJIbca U
MEXaHUYECKOW SHEPrUuH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

® aHAJIM3UPOBaTh MU OOBSICHATH TEIUIOBBIE IPOLECCHl U SIBICHHUS, HCIOIb3ys OCHOBHBIE
nonoxxeHuss MKT 1 3aK0HBI MOJIEKYJISIPHOM (U3UKH U TEPMOAMHAMUKU (CBSI3b JABJIEHUS U/1€aTbHOTO
raza co cpeJHel KMHETUYECKOW SHEPruel TEIUIOBOTO JIBMIKEHUS U KOHIEHTpALUEH €ro MOJIEKYJ,
CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KMHETUUECKOW SHEpruell TemIoBOro JBUKEHUS €ro YacTHll,
CBSI3b JIaBJIGHUS MJI€AJbHOIO ra3a C KOHIIEHTpaluell MOJIEKyJd M €ro TEeMIepaTypoi, ypaBHEHHUE
Menneneesa—Knaneiipona, nepBslii 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUsS DHEPIHH B TEIJIOBBIX
mpolieccax), Mpyd 3TOM HCIOJb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHaeneeBa—Kuanelipona;

® aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE SBICHUS, UCIOJIb3Ys OCHOBHBIE MOJOXKEHUS U
3aKOHbl  EKTPOJMHAMUKHU (3aKOH COXpAaHEHHs DIIEKTpPUYECKOro 3apsja, 3akoH Kyrona,
NOTEHIUAIBHOCTD JIEKTPOCTATUUECKOI'O TOJS, IPUHIUI CYNEPIO3ULMH JIEKTPUUECKUX TOJeH, pu
3TOM YyKa3blBas YCIOBMsS NPUMEHUMOCTH 3akoHa KysoHa, a TakkKe TMpPaKTUYECKH BaXKHbIE
COOTHOILIEHMS: 3aKkoHbl OMa I ydacTKa LEeNu W A 3aMKHYTOM D3JEKTPUUYECKOM LEenu, 3aKOH
Jxoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apajes s 2IeKTPOIIN3a);

e ONUCHIBaTh (DU3MYECKHUE MPOIECCHl U SABICHMSA, WCIOJIb3Yys BEIMYUHBI: IE€peMelleHue,
CKOpPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, JaBJICHUE, IOTEHIIUATbHAS
DHEprusl, KUHETHUYECKas DSHEprus, MeXaHU4Yeckas 5SHeprus, padoTa CHIIbI, ILEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIA TAKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUSI, MOIIIHOCTb, PHEPT U B3aUMOJEUCTBUS Tela
¢ 3emuéil BOIM3M €€ MOBEPXHOCTH, SHEPIrUsl yNpyrou JaedopManuu npyXMHbI, KOJUYECTBO TEIUIOTHI,
abcoyoTHas TemIeparypa Tejla, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrus HJealIbHOIO
OJTHOATOMHOI'O r'a3a, paboTa HealbHOro ra3a, OTHOCUTENbHAs BIaKHOCTh Bo3ayxa, KIIJI uneanbHoro
TEIUIOBOI'O JBUTATENS; IIEKTPUUYECKOE 110JI€, HAIPSIKEHHOCTD IEKTPUYECKOrO IOJIs, HANPSHKEHHOCTD
IOl TOYEYHOIO 3apsja WM 3apsDKEHHOTO 11apa B BaKyyMeé M B JUDJIEKTPUKE, IOTEHLUA
JJIEKTPOCTATUYECKOrO0 I0JsI, Pa3HOCTb IIOTEHIMAJIOB, JJIEKTPOABIDKYIIAs CHUJa, CHUJIA TOKa,
HaIpsHKEHWE, MOIIHOCTh TOKA, JJIEKTpUYecKas EMKOCTh IIJIOCKOIO KOHAEHCATOpa, CONPOTUBIICHHE
ydyacTKa LENM C TOCIENOBAaTENbHBIM M MapaJUICJIbHBIM COEAMHEHUEM DPE3UCTOPOB, DHEPIUs
IJIEKTPUYECKOr O MTOJI1 KOHJEHCATOPA;

® O0BACHATH OCOOEHHOCTH MPOTEKaHWs (U3UYECKUX SIBJICHUN: MEXaHHYECKOE IBIKEHHE,
TEIJIOBOE JABM)KEHUE YaCTUIl BEIIECTBA, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, nuddy3us,
UCMapeHue, KUIeHHe U KOHJEHcallMs, IIJIAaBJeHHEe W KpUCTaUIM3allMs, HaIpaBICHHOCTh
TEIIoNepeaun, JIEKTPU3aLUs Tell, 3KBUITOTEHIINAIbHOCTh TOBEPXHOCTH 3apsKEHHOTO MPOBOAHMKA;

® [IPOBOAMTH HCCIIEJIOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BENWYUHBI OT JPYro ¢
UCIOJb30BAaHUEM TPSIMBIX HW3MEpEHUil, MpU 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (UKCHPOBATH



pe3yJbTaThl IOJIYYEHHOH 3aBUCHUMOCTM (U3UYECKMX BEJIMYMH B BHJAE TIpaQUKOB € Y4ETOM
a0COTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, J1eNIaTh BHIBO/IBI IO PE3yJIbTaTaM HCCIIEI0BaHUS;

® [POBOAMUTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIMYMH, MpPU ITOM BBIOMpATH
ONTUMAJIBHBIN METOA U3MEPEHUs, OLIEHUBATh A0COIOTHBIC U OTHOCUTEIbHBIE MOTPEIIHOCTH TP SIMBIX H
KOCBEHHBIX U3MEPECHUN;

® MPOBOJAUTH OMNBITHI MO MPOBEPKE MPENIOKEHHOW TUIIOTE3bl: IIAHUPOBATH SKCIIEPUMEHT,
COOMpPATh IKCIEPUMEHTAIFHYIO YCTAHOBKY, aHAIM3UPOBAThH MOTYYSHHBIC PE3YIbTAThl U JIENaTh BHIBOJ
0 CTaTyCe MPEAJIOAKEHHON TUIIOTE3HI;

e co0momaTe mpaBuiIa 0€30MacHOrO TpyAa MpU NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOr0 3KCHEPUMEHTa, MPAKTUKyMa U Yy4eOHO-HCCIIEA0BATEIbCKOM U MPOEKTHOM NEATEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTr0 000PY10BaAHUS;

e pemaTh pacyETHBIC 3a/1a4U C ABHO 3a/laHHOM M HESIBHO 3a/laHHON (PM3UYECKOil MOJIENbO: Ha
OCHOBAaHMU aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOP (DPM3MUECKOH MOJENH, OTBEUAIOIIEH TpeOOoBaHUIM
3a/1aud, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UYECKUX TEOPUU TNpHU
WCIOJIb30BAaHUM MAaTEMaTUYECKMX METOAOB pEIIeHUs 3aJad, MPOBOJUTH pacu€Tbl Ha OCHOBAHUH
MMEIOIIMXCSL JTAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOABI PEIICHUS C y4ETOM
HOJyYEHHBIX PE3yJIbTaTOB;

e pelaTh KauyecTBEHHbIE 3aJauyM, TpeOylolMe NPUMEHEHUS 3HAaHMW M3 pa3HbIX DPa3/ieioB
Kypca (U3MKH, a TaKKe MHTErpaluyl 3HAHUM W3 JPYrUX MpPEeIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA!
BBICTPaUBaTh JIOTHYECKYIO LIENOYKY PACCYKIEHUIN C OMOPOW Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 QUBHYCCKHE SIBJICHUS;

® UCIONBb30BaTh TEOPETUYECKHE 3HAHHS Ui OOBSCHEHUS OCHOBHBIX MPHHIIUIOB PabOTHI
U3MEPHUTEIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB M TEXHOJIOTHYECKHX ITPOI[ECCOB;

® T[PUBOJUTH MPHUMEPHI BKJIA/la POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-(QHU3MKOB B pPa3BUTHE
HayKH, B 00BSICHEHHUE MTPOILIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

® aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBUSA OBITOBOM M NMPOU3BOACTBEHHOW NESATEIHLHOCTU
YEJIOBEKA, CBS3aHHOM C (PU3WYECKUMU TPOIECCAaMH, C TO3UIUNA JKOJIOTHYECKOW O€30macHOCTH,
NPEACTaBICHUNH O paIlMOHAIBHOM TPHPOAOINOIB30BAaHUN, a TaKXKe pPasyMHOM HCIOJIb30BaAHUH
JOCTY>KEHUM HAyKH U TEXHOJIOTMH [T JalNbHEHILIEro pa3BUTHSI YEJI0BEUECKOro O0OIIECTBA;

® [IPUMEHATH pa3jIMyHbIE CHOCOOBI pabOTHl ¢ MHpOpMaluell (U3MUECKOIO CONEPKAHMS C
WCIOJIb30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJIOTHH, TMpU DTOM HCIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKA, NEPEpabO0TKU U MPEIbsIBICHUS yueOHOH U
HAYYHO-TIOMYJISPHON MH(OPMALINH, CTPYKTYPUPOBAHUS U MHTEPIIPETAlMd HH(HOPMALIUU, TIOTYyYEHH O
U3 Pa3JIMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIy4aeMy0 HH(GOPMAILIMIO U OI[CHUBAThH €&
JIOCTOBEPHOCTb KaK Ha OCHOBE HMEIONIMXCA 3HAHWM, Tak M HAa OCHOBE AaHajiM3a HCTOYHHKA
uHdopmaruu;

® MpOSIBIATH  OpPraHU3allMOHHbIE M [IO3HABATENbHBIE  yYMEHUS  CAMOCTOSITEJIBHOIO
npuoOpETEHHs] HOBBIX 3HAHUI B IMPOIECCE BBIMOIHEHUS MPOCKTHBIX M y4eOHO-HCCIEN0BATENbCKUX
pabor;

e paboTaTh B IpyIIe C UCHOJHEHUEM DPA3IMYHBIX COLMATBHBIX POJIeH, TUIAHUPOBATH paboTy
IPYyNIbl, PAallMOHAJIBHO pPaCHpenessITh ACATENbHOCTh B HECTAHIAAPTHBIX CUTYyalUsX, aJeKBaTHO
OLIEHUBATh BKJIAJ Ka)KJJOT0 U3 YYAaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaEMOil MpoOIeMbl;

® [POSBIATH MOTHUBAIMIO K Oyayieil mpodeccnoHanbHOM AEATEIbHOCTH MO CHEHaIbHOCTIM
(UBHKO-TEXHUYIECKOTO TPOUIIS.



K xonny obyuenus B 11 knacce npeaMeTHbIE pe3yibTaThl Ha YIJIyOJIEHHOM YPOBHE JIOJIKHBI
OTpakaTh C()OPMUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:

® [IOHMMATh POJib (PU3MKU B HDKOHOMHUYECKOH, TE€XHOJIOTMYECKOW, COLUAIBHOW U 3TUYECKOM
cdepax IeaTeTbHOCTH YeIOBeKa, POJib U MECTO (PM3UKH B COBPEMEHHON HAyYHOW KapTUHE MUPA, POJIb
aCTPOHOMHUHM B TPAKTUUECKOW JEATEIbHOCTH YEJIOBEKAa W JaJIbHEWIIEM HayYHO-TEXHHYECKOM
pPa3BUTHHM, 3HAYCHHUE OIMCATEIBHOH, CHUCTEMATH3UPYIOLIEH, OOBSICHUTEIBHOW W IMPOTHOCTUYECKON
byHKkuMii  (GU3MYECKON Teopurn — DJICKTPOIAWHAMUKH, CIEIHATbHOM TEOPUU OTHOCUTEIHHOCTH,
KBAaHTOBOW (H3UKH, POIb (DU3MUECKOH TEOopuu B (POPMHPOBAHUHM TMPEICTABICHUN O (U3UUECKOM
KapTHHE MHUpa, MECTO (PU3MYECKOW KapTHMHBI MHpa B OOIIEM pAIy COBPEMEHHBIX E€CTECTBEHHO-
HAyYHBIX MPEJCTaBICHUHN O IPUPOJE;

® pa3IuyaTh YCJIOBUS MPUMEHUMOCTH MoOJeiIed (PU3MUECKUX TEI U IPOLIECCOB (SIBJIECHUN):
OJHOPOJHOE JJEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE TOJIA, TapMOHHUYECKHE KojebaHus,
MaTEeMaTHYECKUN MAasITHUK, WUJI€aJbHBIA TMPYXUHHBIH MasTHUK, TAPMOHUYECKHUE BOJIHBI, HJICAJIbHBIN
KoJiebaTeNbHBI KOHTYP, TOHKas JIMH3a, MOJIeIeil aTOMa, aTOMHOTO siipa ¥ KBAHTOBOI MOJIENU CBETA;

e paznuyaTh yCcIOBUS (TpaHUIlbl, 00JIACTH) IPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, IIOHUMATh
BceoOImMii XapakTtep (yHIaMEHTaJbHBIX 3aKOHOB U OrPAHHMYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® aHAJIM3UPOBaTh M OOBSCHATH JJIEKTPOMATHUTHBIE MPOLIECCHl U SBJICHUS, HCIOJIB3YS
OCHOBHBI€ MOJIOKEHHSI M 3aKOHBI AIEKTPOJMHAMUKU U CIIELUATIbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs DJIIEKTPHUUYECKOro 3apsaja, cuia Awmmepa, cuia JIopeHma, 3aKOH 3JEKTPOMAarHUTHOU
uHaykuuu, npaBuio Jlenua, cBa3p O/JIC caMOMHAYKIMU B 3JEMEHTE SJIEKTPUYECKOM LEenu Co
CKOPOCTBIO U3MEHEHMSI CUJIbI TOKA, MOCTYJIAThI CHEHaIbHON TEOPUH OTHOCUTENIbHOCTH DUHIITEHHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, MCIOJb3Yys IOJIOKEHHS
KBaHTOBOU (pu3mku (ypaBHeHHe DifHIITEHA a1 poTodddeKTa, MepBblii U BTOPO MocTynatsl bopa,
NPUHIUI COOTHOIICHHsI HeompenenéHHocTeld ['elizeHOepra, 3akOHBI COXpPAaHEHHs 3apsiIOBOTO U
MaCCOBOT'O YHCEII M SHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOIO pacraua);

® OMHCHIBATh (PU3MYECKHE TPOIECCHl U SBJICHUS, HCIOJB3Ysl BEIUYHHBI: HATPSKEHHOCTH
3JEKTPUUECKOrO  MOJIs, TMOTEHUMAld  3JEKTPOCTaTUYECKOro  MOJIsA, Pa3sHOCTb  MOTEHIHAJIOB,
JNEKTPOABMKYIIAsl CUJIA, HWHAYKIWS MAarHUTHOIO TOJsA, MarHUTHBIM TOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, IEKTPOABUKYIIAsl CUJIa CAMOMHAYKIIMH, S3HEPrUsi MArHUTHOI'O IOJISl MMPOBOJIHUKA C
TOKOM, PENISITUBUCTCKUN MMITYJIbC, TTOJIHAS YHEPIHsl, SHEPrus MOKOsI CBOOOTIHOMN YaCTHUIIbI, YJHEPTHS U
UMIYJIbC POTOHA, MACCOBOE YHCIIO U 3apsia Apa, SHEPTHsl CBSI3U SAPa;

e O0BACHATH OCOOEHHOCTH MPOTEKaHUs (PU3NUECKUX SIBICHUHN: 3JIEKTPOMarHUTHAs MHIIYKIIHS,
CaMOMHAYKIMS, PE30HAHC, MHTep(epeHLus BOJH, AUPPAKUMs, AUCIEPCUS, IOJHOE BHYTPEHHEE
orpaxenue, ¢otornexkrpuueckuii dpdext (dhotodddexrt), anpda- m Oera-pacmanbl saAep, ramma-
U3Iy4eHHe aaep, pru3nueckre NpUHIUIBI CHEKTPaJIbHOIO aHaIu3a U paboThI Jla3epa;

® OnpenensaTh HAIpaBICHHME HWHAYKIMM MAarHUTHOIO II0JII IIPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JIopenna;

® CTPOHUTH M300pa)keHHe, CO3/1aBaeMoe IJIOCKUM 3€pKaJioM, TOHKOH JIMH30H, U pacCUUThIBATh
€ro XapaKTePUCTUKH;

® [IPUMEHSATH OCHOBOIMOJAralol1e aCTPOHOMUYECKU € TOHATH S, TEOPUU U 3aKOHBI /I aHAJIU3a
U OOBbsCHEHUs (HU3UUYECKUX IPOLECCOB, IMPOUCXOMANMX B 3BE3AAaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJIJaKTHUYECKOM Cpejie; IBHKEHUST HEOCCHBIX TeJl, DBOJIOIUH 3BE3 M BeeneHHOi;

® [IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BETMYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEeHUH, TpPU OSTOM KOHCTPYHpPOBATh YCTaHOBKY, (HUKCHPOBATH pe3yibTaThl MOTYYCHHOMN



3aBUCUMOCTH (U3MYECKHX BEIMYUH B BHUAEC TPaPUKOB C Y4E€TOM aOCONIOTHBIX MOTPEHIHOCTEH
M3MEpPEHUH, eJaTh BBIBOJBI IO PE3yIbTaTaM UCCIIEI0BAHUS;

® MPOBOJUTH KOCBEHHBIE HW3MEpPEeHHs (U3MYECKUX BEJIMYMH, TPH OSTOM BBIOMpATH
ONTUMAJIBHBIN METOJ U3MEPEHHUS, OIICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIEC MTOTPEITHOCTU MPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

® [IPOBOJUTH OMNBITHI MO MPOBEPKE NPEIJIOKEHHOM THIOTE3bl: IJIAHUPOBATh IKCIEPUMEHT,
COOMpPAaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBAThH MMOTYYEHHBIC PE3YIbTAThl U JIENaTh BHIBOJ
0 CTaTyCe MPEAJIOAKEHHON TUIIOTE3HI;

® OIKCHIBATH METOJbI OJTYYEHHUS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHU;

e co0mromaTe mpaBuiaa 0O€30MacHOTO TpyJAa IpH TMPOBENEHUU HCCIENOBaHUII B paMKax
y4e0HOr0 3KCIEpPUMEHTa, MPAaKTUKyMa U y4eOHO-MCCIIEI0BATEILCKOM U MPOEKTHON AESITEIbHOCTH C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB U Ja00OpaTOpHOro 000py10BaHUS;

e pemiath pacu€THBIC 33Ja4M C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM (PM3MUECKON MOJENbI0: Ha
OCHOBAHHMM aHAJIM3a yCJIOBUSA BBHIOMPATh (PU3MYECKHME MOJENH, OTBEYarolne TpPeOOBaHMUSIM 3aJayu,
NPUMEHATh  (QOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3UYECKUX TEOpUud mpu
WCIIOJb30BAaHUM MAaTEMAaTHYECKMX METOJIOB PEIIEHUS 3aJay, MPOBOJUTH pPACYETHI HA OCHOBAHUU
MMEIOUIUXCS JTaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOIBI PEIICHHUS C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

e pemaTh KauyecTBEHHBIC 3aJadyM, TpeOyIolre MPUMEHEHUs 3HAHWM M3 pa3HBIX pPa3/ieNioB
Kypca (U3MKH, a TaKKe MHTErpaluyl 3HAHWM W3 JPYTrUX MPEeIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA!
BBICTPauUBaTh JIOTHYECKYIO LIEMOUKY PACCYX IAEHUMN C ONOPON Ha W3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U pU3HYECKHE SIBJICHNUS,

® UCIHONBb30BaTh TEOPETUYECKHE 3HAHHS Uil OOBSCHEHUS OCHOBHBIX MPUHIHUIIOB pabOThI
HU3MEPUTEITBHBIX TPHOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® MPUBOANTH NMPUMEPHI BKIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

® AHAIM3UPOBATH M OIEHWUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJCTBCHHOW NEATEIHHOCTH
YeJIOBEKa, CBS3aHHOM C (PU3MYECKMMU MpoOLlecCaMM, C MO3HMIIMH SKOJOTHMYECKON Oe30MacHOoCTH,
MPEACTABICHU O pPaUMOHAIBHOM IPUPOIOIOIb30BAHUU, A TAaKKE pPasyMHOM HCIIOJb30BaHUHU
JOCTUKEHUM HayKU U TEXHOJIOTHH 711 JAIbHEUIIIETO pa3BUTHUS YEIOBEUECKOro 00IIEeCTBa;

® [IPUMEHATh pa3jMyHble CHOCOOBI paboThl ¢ MHGpOpManueldl (U3NYECKOrOo COAEp)KaHUs C
UCIOJb30BAaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHi, TpU DTOM  HCIIOJIb30BATh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU JIJISl TOMCKA, epepadOTKH U MpeAbIBIeHUs YueOHOM 1
HAyYHO-MIOMYJISIPHOM MH(pOpMAIUH, CTPYKTYPUPOBAHUS U MHTEPIPETAllMU UH(DOPMALIUHU, MTOTy4EeHHOM
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKHU aHAIM3UPOBAThH MOy4aeMyl0 HH(POPMAIIHIO U OI[CHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCA 3HAHWI, TaK M HA OCHOBE aHaJM3a HCTOYHMKA
uHpopmaruu;

® MpOSIBIATh  OpPraHU3allMOHHbIE M [IO3HABATEIbHBIE  yYMEHHUS  CAMOCTOSITEIbHOIO
MPUOOPETEHNST HOBBIX 3HAHUW B MPOILIECCE BBIMOJHEHUS MPOEKTHHIX M y4eOHO-HCCIEI0BATEIbCKUX
pabor;

e paboTaTh B I'PyNIE C UCIOTHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH, IIIAHUPOBATh PaboTy
TPYIIbI, PAlMOHAIBLHO pACHpENesaTh AEATeIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJE€KBATHO
OIICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEM O MPOOIIEMBI;

® TMPOSIBJISATH MOTUBAIIMIO K Oyaymieil mpodeccuoHanbHOW ACITEIBHOCTH MO CIIEIHUAIBHOCTIM
(U3BHKO-TEXHUYECKOT 0 MPOuIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne 11/ HanMenoBamme baseno o orpa K n DJieKTPpOoHHbIE (LM poBbIe)
°e/m HMEHOBAaHME pa3ieiOB H TEM IPOrpaMMbI Beero OHTPOJILHBIE PaKkTH4YeCKHe 06pa30BATENLHBIE PECYPCHI
padoThI padoThI
Pasznen 1. HAYUHBIN METO/I HIO3HAHUS TPUPO/IbI
1.1 HayuHrpiii MeTox mOo3HAHUS IIPUPOIBI 6 POLI
' i 8 PHpOA https:/resh.edu.ru/subject/28/10/
Hroro no pazneny 6
Paznen 2. MEXAHUKA
POII
21 Kunemaruia 10 ! https://resh.edu.ru/subject/28/10/
POII
22 Junamuka 10 https://resh.edu.ru/subject/28/10/
i POIII
23 Cratuka TBEpROTO TENA > 1 https://resh.edu.ru/subject/28/10/
POIII
2.4 3aKOHBI COXpAaHEHHS B MEXaHUKE 10 1 https://resh.edu.ru/subject/28/10/
Uroro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMMUKA
3.1 OCHOBBI MOJIEKVIIIPHOKAHETUYECKOH TEOPUH 15 1 PoHI
' yp p https://resh.edu.ru/subject/28/10/
3.2 Tepmoaunnamuka.TenyioBble MallIMHbBI 20 1 PIHI
' PMOA - e https://resh.edu.ru/subject/28/10/
33 ArperaTtHbie cOoCcTOsIHUS BemiecTBa. Da3oBbie 14 1
’ TIePEXO/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOAMHAMMUKA
4.1 DNEeKTPUYECKOE MoJie 24 1 PILI

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

. . POIII
4.2 [TocTOosIHHBIN 3TIEKTPUYECKUI TOK 24 1 https://resh.edu.ru/subject/28/10/
4.3 Toku B pa3iInyHBIX Cpegax 6 POLI
' p el https://resh.edu.ru/subject/28/10/
Hroro no pazneny 54
Pa3znen 5. PUSHYECKHU MPAKTUKYM
5.1 Pu3nyeckuil MPaKTUKYM 16 16
Hroro no pazneny 16
P 6. OGOBIIAIOIIEE IOBTOPEHUE 10 PSHI
aspen 6. m https://resh.edu.ru/subject/28/10/
6.1 CucremaTusanus u 00001I€HUE TPEAMETHOTO
coziepXaHusl, IPUOOPETEHHOT O MPU U3yUEHUU Kypca QU3UKU 10 1
10 xmacca
Uroro no pazneny 10
OBHIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 9 16
11 KJACC
H KoauyecTBo yacoB 35 ( )
K
Ne i/ auMeHOBAaHHUE Pa3iesioB U TeM Kontpoabmsie | Tpaxrueckie JIEKTPOHHBbIE (MU POBBIE
NMPOrpamMMbl Bcero o0pa3oBaTeibHbIE PecypChl
padoThI padoThbI
Paznen 1. JIEKTPOJAMHAMMUKA
POIII
11 Maruutroe nose 14 I https://resh.edu.ru/subject/28/11/
POIII
1.2 IIEKTPOMATHHTHAS HHAYKIIHS 13 I https://resh.edu.ru/subject/28/11/
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJHbI
2.1 Mexannyeckue KojaeOauus 10 1 POLI
) T https://resh.edu.ru/subject/28/11/
2.2 DNIeKTpOMarHuTHbIE KOJIeOAHUS 15 1 PoOII
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https://resh.edu.ru/subject/28/11/

MexaHn4ecKne 1 SJICKTPOMArHuTHBIC

PolI

2.3 BOJIHEI 10 1 https://resh.edu.ru/subject/28/11/
POII
24 Onruka 25 I https://resh.edu.ru/subject/28/11/
Hroro no paznemy 60

Paznea 3. OCHOBBI CHEIIMAJIBHOU TEOPUU OTHOCHUTEJBHOCTH

POIII
31 Octioset CTO > hitps:/resh.edu.ru/subject/28/11/
Wroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysnsipHO-BOJHOBOM Jyaan3M 15 1
POIII
42 busiia aroma > hitps:/resh.edu.ru/subject/28/11/
43 ®u3nka aTOMHOI'O sJIpa U 3JIEMEHTAPHBIX 5 05 PolI
) YaCTUII ’ https://resh.edu.ru/subject/28/11/
Hroro no pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHU
POIII
5.1 DeMeHTHl aCTPOHOMUH U aCTPO(PU3UKH 12 0,5 https:/resh.edu.ru/subject/28/11/
Uroro no pazneny 12
Paznen 6. PUSHUECKHNMA TPAKTUKYM
6.1 ‘ DuU3NYECKUM MPAKTUKYM 16 16
Hroro no pazneny 16
Pa3znen 7. OBOBIIAIOLIEE ITIOBTOPEHHUE
CucremaTu3zanus 1 0600111eHNE
71 MPEIMETHOT'O COIEP>KAHUSI U ONBITA 75 1

JESITEIbHOCTH, IIPUOOPETEHHOTO IPH
u3ydeHuu Kypca ¢usuku 10 — 11 knaccos
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Hroro nio pazaeny

25

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170 9

16

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero KonTpoabnbie
padoThI

IIpakTudyeckue
padoThI

DJIeKTPOHHBIEe LM(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

dusnka — GpyHAaMeHTaIbHAs HayKa O
npupoje

POIII
https://resh.edu.ru/subject/28/10/

Hay‘IHHﬁ MCTOA ITO3HaHUA U MCTOABI
HUCCIICAOBAaHUA (bI/ISI/I‘IeCKI/IX SIBJICHUM

DKCIIEpUMEHT U TEOPHS B IPOIIecce
no3HaHus npupoiel. HabmroneHue u
OKCIEPUMEHT B (PU3HKE

CriocoOb1 u3MepeHust PU3NIECKUX BEITHIUH

AOGCOII0OTHAs U OTHOCUTENbHASI TOTPEIIHOCTH
u3MepeHu Ppru3nuecKrux BeNUIuH

Mogenuposanue B pusuke. Poiab u mecto
¢u3uku B GOpMHUPOBAHUH COBPEMEHHOM
HAy4YHOU KapTHHBI MUPA, B ITPAKTUY €CKON
JESITEJIbHOCTU JIIOAEH

MexaHndyeckoe IBHKEHHUE. Cucrema oTcueTa.
OTHOCHTEIFHOCTh MEXaHUYECKOT'0
JBHIKXCHUA. HpHMaﬂ u o6paTHa;1 3aJa4uu
MCXaHUKHU

Paguyc-BekTop MaTepuanbHON TOYKH, €T0
MIPOEKIIMH Ha OCU KoopauHat. Tpaekropus.
[Tepememienune. Ckopocts. X nmpoeknuu Ha
OCH KOOPJIHMHAT

PaBHOMEpHOE PAMOJIMHENHOE IBUKEHUE.
['paduueckoe onrcaHue paBHOMEPHOTO

POIII
https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/

[psaM OJIMHEMHOTO ABMKEHUS

10

CiioxxeHHe NepeMelieHnd U CKOPOCTEM.
Pemenune 3agau

11

HepaBHomepHoe nBukeHHE. MrHOBEHHast
cKopocTh. Y ckopenue. [Ipsmonuneiitnoe
ABMIKCHUC C MOCTOSAHHBIM YCKOPCHUCM

POII
https://resh.edu.ru/subject/28/10/

12

['paduueckoe onrcanue NpsIMOINHEHHOT O
JIBUJKEHUS C TOCTOSIHHBIM YCKOPEHHEM

13

CBoOonmHOE TajieHne. Y CKOpeHHE
CBOOOIHOTrO MaieHus. 3aBUCUMOCTb
KOOPJAMHAT, CKOPOCTH, YCKOPEHHSI OT
BpEMEHU U uX rpaduku. Ypox c
UCNONIBL308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay

14

JIBuxenue Tena, OporeHHOro Mo yrioM K
TOPU30HTY

15

Kpuponuneitnoe aBuxkenue. JIBuxeHue mo

OKPY>KHOCTH. YTJIOBAs U JINHEWHAS! CKOPOCT.

Ilepuoa u yacrota. LleHTpocTpeMUTENBbHOE U
MOJITHOE YCKOpPEHUe

POII
https://resh.edu.ru/subject/28/10/

16

KontponbeHas pabora Ne 1 o teme
"Kunematuka"

17

IlepBbiii 3akoH HeroTOHA. MHEpLIMAIBHBIE
cuctembl oTcuéra. [IpuHumn
OTHOCUTEIbHOCTH [ anuiies.
HeunepumanbHbie cUCTEMBI OTCUETA

POIII
https://resh.edu.ru/subject/28/10/

18

Cwia. PaBHOzelcTBYIOIIAA cuna. Bropoi
3akoH HrrotoHa. Macca¥Vpok ¢
UCNONb308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay.

19

B3aumoneiictBue tein. TpeTuil 3akoH
Hprorona

POIII
https://resh.edu.ru/subject/28/10/

20

[TpuHiun cynepnozunuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHMe 3akoHOB HproTOHa
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21

3aKOH BCEMUPHOI'O TATOTEHMUS.
OKBUBAJIEHTHOCTb I'PaBUTALlOHHON U
MHEPTHOM MacChl

POIII
https://resh.edu.ru/subject/28/10/

22

Cuna TKeCTH U yCKOPEHUE CBOOOIHOTO
NaJCHUs

23

JIBnxeHne HeOECHBIX Tell U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMMYECKas CKOpocThb. 3akoHbl Kenepa

24

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.
Ypox c ucnonvsosanuem obopyoosanus
yeumpa « Touxa pocmay

POIII
https://resh.edu.ru/subject/28/10/

25

Cuna Tpenus. [Ipupona v BUABI CUIT TPEHUS.
JBrKeHUE B KUJIKOCTH U ra3e ¢ yaéToM
CHJIBI COIIPOTUBIIEHUS Cpenbl. Ypok ¢
UCNOIb308aAHUEM 000PYO08ANHUSL YeHMPA
«Touxa pocmay»

POIII
https://resh.edu.ru/subject/28/10/

26

Hasnenue. ['mapocratnueckoe 1aBiIeHUE.
Cuna Apxumena

27

AbcomoTHo TBepaoe teino. [locrynatensnoe
U BpallaTesbHOe JBUKEHHE TBEP/IOTO Tea

28

MoOMEHT CHJIBI OTHOCHTEIIBHO OCH BpaliCHUA.

IIneuo cuiel

29

CrnoxxeHue cuil, IPHJIOKEHHBIX K TBEPAOMY
teny. LlenTp Tsokectu Tena. Y cioBus
paBHOBecCHUs TBEpAOro Tena. Bunbl
paBHOBeCUS

30

Pemenue 3aga4 mo Teme "JIluHaMHKa.
Cratuka TBepaoro tena'

31

KonrtponbsHas pabora Ne 2 o teme
"lnnamuka. CtaTuka TBepAoro renaa"

32

NmMnynec MaTepruaabHOM TOUKU, CUCTEMBI
MaTepualibHBIX To4eK. L{eHTp macc cucrembl
MaTepUalibHBIX TOYEK. TeopeMa 0 ABUKEHUHU
LIEHTpa Macc

POII
https://resh.edu.ru/subject/28/10/
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33

NmMmynbsc cuiibl 1 M3MEHEHHE UMITYJIbCA TENA.
3aKkoH cOXpaHeHHs uMIyJibca. PeakTuBHOE
JIBUOKEHUE

POIII
https://resh.edu.ru/subject/28/10/

34

MOMEHT UMITyJIbCa MaTepUaIbHOU TOUKHU.
IIpencraBieHre 0 COXpaHEHUU MOMEHTA
MMITYJIbCA B IIEHTPAJIbHBIX MOJISIX

35

Pemenue 3anay no teme «Mmnynsc Tena.
3aKOH COXpaHEHUs UMITYJIbCa»

36

PaGora cuitel Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['paduueckoe npeacrapieHne
paboThl cuibl. MOIIHOCTH CHIIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUHU KMHETHYECKOH 3Heprun
MaTepUAIBHON TOYKH

38

[lorenuuanbHble U HENOTEHIINAIbHBIE CUJIBI.
[TorenunanbHas sHeprus. Bropas
KOCMHUYECKast CKOPOCTh

39

TpeTbs KocMHuueckas ckopocTsb. CBA3b
pabOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPrUuu

POIII
https://resh.edu.ru/subject/28/10/

40

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyIum 1 uaeanbHON
JKHUJIKOCTH

POIII
https://resh.edu.ru/subject/28/10/

41

KonTponsHas padora Ne3 o teme "3akoHbI
COXpaHEHUS B MexaHuKe"

42

Pa3BuTHe npencraBieHuid 0 Mpupoe
Ter1oThl. OcuoBHBIE ToNokeHuss MKT.
Huddysus. BpoyHoBckoe nBrKeHUE

POII
https://resh.edu.ru/subject/28/10/

43

Crtpoenue ra3000pa3HbIX, )KHAKUX U TBEPIBIX
Tell. XapakTep JBUKEHUS U B3aUMO/ICHCTBUS
JaCTHI] BEIleCTBa

44

Macca u pa3mepbl MOJIEKYJI (aTOMOB).
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Komuuectso Bemntectsa. [locrossnnas
ABorazipo

Temneparypa. TennoBoe paBHoBecue. [llkana

45 Henscus. ¥Ypox ¢ ucnonvzosanuem POLI .
https://resh.edu.ru/subject/28/10/
obopydosanus yenmpa « Touxa pocmay
46 Pemenue 3amaq
47 HNneanpHbl ra3. I'a30BbIe 3aKOHEI POLI .
https://resh.edu.ru/subject/28/10/
48 VYpaBHenune Menaeneesa-Knaneiipona.
Pemmenue 3aga4y Ha ra30BbIC 3aKOHEL.
49 AbcommoTHas Temneparypa. 3akon JlanbToHa
N3omporieccrl B uaeaibHOM Trase ¢
50 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA. Ypox
C UCNOIB308AHUEM 000PYO0BAHUS YEHMPA
«Touka pocmay
51 ['padmueckoe mpeacTaBieHNE H30MPOIIECCOB:
M30TepMa, U30X0pa, n3obdapa
52 OcHoBHoe ypaBHeHue MKT
53 Pemenune 3amad mo TeMe «I'a30BBIe 3aKOHBDY
CBs13b a0COFOTHOM TEMITEPATYPHI
54 TepMO)II/IHaMI/\IJLIeCKOI‘/'I CI/\IJCTeMI)I CO CpemHer
KMHETUYEeCKOW SHEPTHel MocTynaTeIbHOr o
TEIJIOBOI'0 IBIDKCHUS €€ YaCTHI]
55 O00011IEHNE U CUCTEMATH3ALIMA 3HAHUH 110
teme "OcHoBel MKT"
56 KonTponbHas padora Ne4 mo treme "OCHOBBI
MKT"
TepmoaunamMuueckasi cuctema. 3agaHue
BHEIIHUX ycyioBui jiis TJ1 cuctemsl.
57 Buemnue u BHyTpeHHUE TapaMeTphl.
ITapameTtpsl T/I cucTeMsl Kak cpeHUE
3HAYEHUS BEJIMYUH, ONKUCHLIBAIOIINX €€ Ha
MHUKPOCKOIMTUYECKOM YPOBHE
58 HyneBoe Hauano TepMOJIMHAMUKH.
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CamonpousBoJibHas penakcanus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogeinb uaeanbHOro ra3a B TepMOJIUHAMHUKE.

YC10BUSI HPUMEHUMOCTH 3TOW MOJETU

60

VYpaBHenne Menneneesa-Knaneiipona u
BBIpaXKEHU E JJIs1 BHYTPEHHEN dHEPIUU

POIII
https://resh.edu.ru/subject/28/10/

61

BeIpaskeHue 711 BHyTpEHHEW SHEpruu
OJIHOATOMHOT'0 WJ1€aJIbHOTO Ta3a.
KBa3ucratnyeckue U HECTaTUYECKHE
IIPOLLECCHI

62

DOnemeHTapHas paboTa B TEpMOJUHAMUKE.
Boruncienue pabotsl o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenaya Kak cnocod U3MEHEHHUS
BHYTpeHHeH sHeprun T/ cucrtembl 6e3
COBEpIIEHUs paboThl

64

KOHBGKHI/IS[, TCIJIONPOBOAHOCTD, U3JIYYCHUC

POIII
https://resh.edu.ru/subject/28/10/

65

KonnuectBo TemioTel. TennoéMKOCTh Tela.
VYaenpHast U MOJISIpHAs TEINTIOEMKOCTH
BEILIECTBA. Y A€NbHAs TEMJIOTAa CTOPaHUS
TOILIMBA

66

Pacuér xonmuecTBa TEIIOTHI IPH
TEernonepesade

67

[Tonarue o6 annabatHoM nporecce. [1epssiit
3aKOH TCPMOANHAMUKN

68

KosmuecTBo TenaoTsl U paboTa Kak Mepbl
WU3MEHEHUS BHYTpeHHeH sHepruu T /]
CUCTEMBI

POIII
https://resh.edu.ru/subject/28/10/

69

BTopoii 3aKk0OH TEpMOJUHAMUKHU JJIS
PaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB.
HeobpaTuMOCTh MpUPOAHBIX MPOIECCOB

70

[TpuHUIUIBEI eV CTBUS TEMJIOBBIX MAIIUH.
KI1J]

POIII
https://resh.edu.ru/subject/28/10/
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71

MakcumasibHoe 3Hauenue KITJI. [ukn Kapno

72

Pewenne 3aau no teme «KII/] TenmoBbix
JBUTATENEN»

73

DKOJIOTUYECKUE ACITEKTHI MCITOJIb30BAHUS
TEMJIOBBIX JABUTarTenen. Teniosoe
3arpsi3HEHNE OKPY’KaroUei cpebl

74

Pemienne 3amau o teme "TepmoanHamMuka.
TenmoBele MalIMHBI"

75

O0001IEeHNE U CHCTEMAaTH3alUs 3HaHNUH 110
teMe "Tepmonuuamuka. TemnoBsie MaluHb!"

76

KontponpHas pabora Ne5 o reme
"TepmoauHamuka. TerioBbie MaIMHBL"

77

[Tapoobpa3oBanue 1 KOH/ICHCAIHS.
Hcnapenue u kuneHue. Y aenbHas TEIiora
napooopa3oBaHus

78

HacelleHHbIE ¥ HEHACBIIIEHHBIE Maphl.
KauecTBeHHas1 3aBUCUMOCTb MJIOTHOCTH U
JIaBJICHHS HACBILLIEHHOTO TTapa OT
TEMITEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBILLIEHHOI0 Tapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JABJICHHS B
KHUJIKOCTH.

79

BnaxuocTs Bo3ayxa. AOCoioTHAS U
OTHOCHUTEJbHAS BIAXHOCTb. YpoK ¢
UCNOIL3068aAHUEM 0D0PYO0BAHUS YEHMPA
«Touka pocmay

80

Pemenue 3amgau mo teme «Hachimennsie u
HCHACBIIICHHLIC ITapPhI. BnaxxnocTtb BO3yXa»

81

Teépnoe Teno. Kpucrannmueckue u
aMmopdHbIe Terna. AHU30TPONUS CBONCTB
KpHUCTaJJIOB

POIII
https://resh.edu.ru/subject/28/10/

82

[InaBrnenue u Kpuctam3anus. Y 1eabHast
TerioTa miaasieHus. Cyonumanus

83

Jedopmaruu tBEporo Tena. Pactsokenue u



https://resh.edu.ru/subject/28/10/

cxatue. Casur. Moayns FOnra. [1penen
ynpyrux aedopmaruit

84

TenoBoe pacuipeHue KUAKoCcTel u
TBEPABIX TEJI. AHTAPMOHHM3M TEMJIOBBIX
KOJICOAHMI YaCTHII BEIIEeCTBA

85

[TpeoOpazoBanue 3Hepruu B (ha30BbIX
nepexoax

86

YpaBHEHUE TEIIOBOro OanaHca

87

Pemenue 3agad mo teme ((ypaBHeHI/Ie
TEIMJIOBOI'0 OaaHca

88

IToBepxHOCTHOE HaTspKeHUE. Kanusuisipabie
saBieHUS. JlaBJIeHUE TI0/1 MUCKPUBIICHHOU
MOBEPXHOCTHIO XuAKoCcTU. Dopmyna
Jlannaca. ¥pox c ucnonvzoeanuem
obopyoosanus yeumpa « Touxa pocmay

&9

O0600111eHIE U CUCTEMATU3AIMSA 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIECTBA.
®dazoBbie mepexob"

POIII
https://resh.edu.ru/subject/28/10/

90

KontponwsHas pabora Ne6 mo teme
"ArperatHble cocTOsiHUA BeniecTBa. Pa3oBbie
nepexozas”

91

DNeKTpU3aLus Tesl U €€ MPOSBIICHUS.
Dnekrpuyeckuid 3apsa. JlBa Bunia
ANEKTPUYECKUX 3apsaaoB. [IpoBoIHHUKH,
JIUAJICKTPUKHU U TTOJTYITPOBOTHUKH

92

DJIeMEHTapHBIN dJIEKTPUYECKUN 3apsl. 3aKOH
COXPaHEHUS DIIEKTPUYECKOrO 3apsaaa

93

BsaumoneiictBue 3apsanoB. Todeunsie
3apsasbl. 3akoH Kynona

POIII
https://resh.edu.ru/subject/28/10/

94

Pemenue 3aja4 Ha IpUMEHEHHUE 3aKOHA
KynoHna

95

DnekTpudeckoe nojue. Ero nefictBue Ha
BJIEKTPUYECKHUE 3aPsiJIbl

96

HanpskEHHOCTB DIEKTPUYECKOrO MOJIS.



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

[TpoGHbIit 3apsaa. JIuauy HAPsSHKEHHOCTH
aNeKTpUudeckoro nojs. OaHopoaHOE
UIEKTPUY ECKOE T1OJIE

HOTCHI_II/IB.JILH OCTb JJICKTPOCTATHYCCKOI'O

7 noJisi. Pa3HOCTh MOTEHIIMANIOB ¥ HAIIPSKEHHE
[TorenuuanbHas 3Heprus 3apsaa B
98 aneKkTpocTaTuyeckom noie. [lotennman
AJIEKTPOCTATUYECKOTO MOJIS
CBs13b HaNPsKEHHOCTH MOJIS U PA3HOCTH POIII
» ESJTIZH““MOB JUL SIICKTpOCTaTIHeCKoro https://resh.edu.ru/subject/28/10/
100 HpHHvunn CYMEPIIO3UIINH TEKTPUIECKUX
nojei
101 Pemenue 3amau Ha onpenencHue
HAMPSHKEHHOCTH JIEKTPHY €CKOT O OIS
102 [Tone Toueunoro 3apsiga. [lone paBHOMEpHO
3apsKEHHOM Chephl
[Tone paBHOMEPHO 3apsKEHHOTO MO 00bEMY
103 mapa. [losie paBHOMEPHO 3apsKEHHOU
OECKOHEYHOM MJIOCKOCTU
104 [TpoBOTHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.
YcioBrue paBHOBECHS 3aps1/IOB
105 JM3IeKTPUKH U MTOYIPOBOIHUKU B
AIIEKTPOCTATUYECKOM T10JIe
Kounnencarop. 9J‘IeKTp0é'1.VIKOCTB POII
106 | mommemeITopn. SnempoixoeT: IAGEKGRD hutpsy/esh.eduu/subiect28/10
107 [TapayienbHOE COEAMHEHNE KOHAECHCATOPOB
108 ITocnenoBarenbHOE COEIUHEHHE
KOH/IEH CaTOPOB
109 DHeprus 3apsHLKEHHOr0 KOHAEHcaTopa
Pemenue 3a1a4 Ha onpeneneHue
110 ANEKTPOEMKOCTH KOHJIEHCATOPA U €T0

SHEPIrUU
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JIBH>KeHUE 3apsSyKEHHOM YaCTHUIIBI B

i OJIHOPOJIHOM JJICKTPUYECKOM TT0JIe
Pemenue 3a1au Ha IBUKEHUE 3apsiK €HHOU
112 YaCTULBI B OAHOPOJHOM 3JIEKTPUYECKOM
rnojie
113 OO0o001IeHNE U CUCTeMaTH3alUsl 3HAHHUH 110
teme "DuekTpuieckoe mnojue"
114 KonTponbHas padora Ne7 mo teme
"DnexTpuyeckoe noie”
Cuia Toka. ITocTOSIHHBIN TOK. Y CI0BUSA
115 CYIIECTBOBAHUS MOCTOSSHHOTO
AJIEKTPUYECKOT 0 TOKA
116 Ucrounuku Toka. Hanpsoxenune u 3J1C
3akoH Oma J1s ydacTKa Lemu.
117 DJIEKTPUYECKOE COPOTUBIIEHUE. YPOK ¢
UCNOIL3068AHUEM 0DOPYO0BAHUS YEHMPA
«Touka pocmay
3aBUCUMOCTH COMPOTHUBIIECHUSI OTHOPOIHOTO
118 MPOBOJIHMKA OT €ro JJIMHBI U TIIOMIaau
TONEPEYHOr0 CEYCHUS
119 VYaenbpHOE COMPOTUBIICHUE BEIIECTBA.
Pemtenue 3aga4y Ha 3akoH OMa
120 [TocnenoBartenbHOE, TAPAIEIBHOE, POIII .
CMEIIIAHHOE COEIMHEHHN E TPOBOTHUKOB https://resh.edu.ru/subject/28/10/
121 Pacuér pa3BeTBIEHHBIX SIIEKTPUUECKUX
neneii. [IpaBmia Kupxroda
122 Pewenne 3anau no teme «IIpaBuio
Kupxroda»
123 PaGoTa snexrpudeckoro Toka. 3akoH oy POII .
—Jlenma. https://resh.edu.ru/subject/28/10/
124 Pemenue 3anay Ha 3akoH Jl>koynd -JIenna
MONTHOCTh AMEKTPUIECKOro Toka. TerioBast
125 MOIIHOCTb, BbIAEIsIEMas Ha pe3nucrope. Ypox

€ UCNOIL308aHUEM 0D0PYO0BAHUS YEHMPA



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

«Touka pocmay

Penrenue 3a1a4 Ha ornpesesneHne padoThl U

126 1
MOIIIHOCTH AJIEKTPUUECKOr0 TOKa
127 OJIC u BHYyTpEHHEE CONMPOTUBIICHHE 1
HMCTOYHUKA TOKA
128 3akon Oma 15 TOTHOM (3aMKHYTOM) 1 POIII
AIEKTPUYECKOM 11enu https://resh.edu.ru/subject/28/10/
129 Pemenue 3amau Ha 3akoH OMa AJ1s1 TOTHOM 1
(3aMKHYTOI1) 2eKTpUYECKOM 1Ienu
130 MONIHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanue 1
132 KonnencaTop B ienu mocTOSIHHOrO TOKA 1
133 Pemenue 3anay 1
134 Pemienue saz[atvi o T"eMe "ITocTOSHHBIN 1
AJIEKTPUY €CKUI TOK
135 Pemenune 3az[atv1 o T"eMe "ITocToAHHBIH 1
AIIEKTPUY €CKUI TOK
136 Pemenne 3amau o teme "l[locTossHHBIN 1
ANEKTPUUECKUHN TOK"
137 OO06o0mIeHne U cCUCTeMaTH3allHsI 3HAHUH 110 1
teme "I10CTOSHHBIN 3JIeKTpUYECKHl TOK"
138 KontponpHas pabora Ne o reme 1
"[locTOAHHBIN 2JIEKTPUYECKUNA TOK"
DnekTpudecKas MPOBO/IMMOCTb PasIMHbIX POIII
139 (Bj‘;”el;‘i‘;o:zg;‘;;poﬁ?“““ TOK B MeTajax. I https:/resh.edu.ru/subject/28/10/
DIIEKTpUYECKUN TOK B pacTBOpax U
140 pacnjiaBax 3JeKTpoJauToB. 3akoHbl Dapanes 1 POII .
JUT5 S1eKTPOH3a https://resh.edu.ru/subject/28/10/
. POIII
141 DJIeKTPUYECKHiA TOK B razax. [lma3zma 1 https://resh.edu.ru/subject/28/10/
142 DNEeKTpUUYECKUH TOK B BaKyyMe. BakyyMHble 1 POIII

npubopsI

https://resh.edu.ru/subject/28/10/
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143

DNEeKTPUYECKUI TOK B MOIYIIPOBOJHUKAX.
Ypok ¢ ucnonvzosanuem obopyoosanus
yenmpa « Touxa pocmay

144

[TonynpoBOTHUKOBBIE TPHOOPHI

145

du3nueckuil MPakTUKYM 110 TEME
"N3mMepeHne CUIibl TOKa U HAPSKEHUS B
LIEMH TOCTOSHHOT O TOKa IPH ITOMOILU
AQHAJIOTOBBIX M ITU(POBBIX U3MEPUTETHHBIX
npubopos"

146

dusnueckuil mpakTukym no teme "M3yuenue
HEpaBHOMEPHOT' O IBUKEHUS C LIEIIbIO
olpe/ieNIeHHs] MTHOBEHHON CKOpocTH"

147

Du3HYECKU MPAKTUKYM 10 TEME
"M3mepeHne yCKOpeHus Ipu
IPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHON INIOCKOCTH"

148

Du3nyeCcKUil MPAaKTUKYM 110 TEME
"N3MepeHne yckopeHus cBOOOIHOTO
nmageHus"

149

duznuecknuil MpakTUKyM 1o Teme "M3yduenune
JBUKEHUSI T€Ja MO0 OKPY>KHOCTH C
MOCTOSIHHOM 11O MOJTYJIIO CKOPOCTBIO"

150

dusnueckuil mpakTukym 1o teme "llpoBepka
TUI0TE3bl O HE3aBUCUMOCTU BPEMEHU
JBIDKEHUS OpyCKa 110 HAaKJIOHHOW TIOCKOCTH
Ha 3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

151

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOIINUX B IPYKUHE U
PE3UHOBOM o0pasiie, OT ux Aehopmanuu’.
Ypok ¢ ucnonvzosanuem obopyoosanus
yeumpa « Touxa pocmay

152

du3nueckuii MPaKTUKYM 110 TEME
"UccnenoBanue IBMKEHUs OpycKa 1o
HAKJIOHHOMW MJIOCKOCTH C ITEPEMEHHBIM




ko3 (hunmenTom TpeHus"

Du3nyecKUil MPAaKTUKYM 110 TEME

153 "UccnenoBanue yciaoBUil paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIET0 OCh BpaleHus "
du3nueckuil MPakTUKYM 110 TEME

154 "M3MepeHne nMITyibca Tena o TOPMO3HOMY
nyTtu"

Pu3N4ECKUN MPAKTUKYM 10 TEME

155 "N3yueHnue nzoxopHoro npouecca" . Vpok ¢
UCNONBL3068AHUEM 000PYO0BANHUS YeHMPA
«Touka pocmay

156 ?)mnqecmlﬁ PaKTHKYM IO TeMe

H3mepenne ynenpHoi TenI0EMKOCTH"
DU3NYECKUN TPAKTUKYM T10 TEME

157 "N3mepenue abCoIFOTHON BIIAKHOCTH
BO3/lyXa U OIICHKa MacChl IapOB B
MOMEIIEHHUU "

DuU3HYECKHN IPAKTUKYM I10 TEME

158 "HaGnroaeHue nmpeBpalieHus SHEeprun
3apsHKEHHOTO KOHJCHCATOpa B YHEPTHUIO
W3JIy4eHus cBeroanoaa”

Pu3N4ECKUN MPAKTUKYM 10 TEME

159 "HccmenoBaHne CMEMIAHHOTO COeTUHEHHUS
pE3UCTOPOB"

160 ?)mnqecxnﬁ MPaKTUKYM 110 TEME

Hab6ronenue anekTposmsa’

161 O0600611eHue U cucTeMaTH3alus 3HaHU| 110
teme "Kunemaruka"

162 O600611eHue 1 cucTeMaTH3alus 3HaHu 10
teme "JluHamuka"

163 O06o01enue u cucteMaTH3aIus 3HaHUH 110
teme "CTtaTuka TBepaoro renua"

164 O06o01eHue 1 cucTeMaTH3aIus 3HaHU| 110

TeMme "3aKOHbI COXpPaHEHUs B MeXaHuke"




O06o061enue u cucteMaTH3aus 3HaHU| 10
teme "OCHOBBI MOJIEKYJISIPHO-KUHETUY €CKOU

165 "o 1
teopun","Tepmogunamuka. TennoBbie
MaIIMHbI"
166 O06o01IeHue 1 cucTeMaTH3aIus 3HaHUH| 110 ]
TeMe "DieKkTpuyeckoe mosue"
167 O0o01eHue 1 cucTeMaTH3aIus 3HaHU| 110 1
teme "IlocTOsSHHBIN n1eKTpudecKuil TOK"
168 HTorosasi KOHTpOJbHAs paboTa 1 1
169 Koppeknus 3Hanui 1
170 IIpoekTHas NESATENBHOCTD 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 9 16
11 KJIACC
Ne KosnuecTBo yacos
Tema ypoka JJIeKTPOHHBIE HU(]POBbLIE
n/n Bceero Konrposabhubie | IIpakTHueckue 6DA30BATEALHEIE DECYDCEI
padoThI padoThI oop pecyp
B3anMopeiicTBrE MOCTOSSHHBIX MATHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHoe Ioie. 1
I'mnore3a Amnepa
Bektop marautHOM MHAYKUUU. [IpuHImMn
2 CYIIEpPITO3UIIUA MarHUTHBIX TTOIeH. JInHum 1
MarHUTHOW MHIYKIIHH
3 MarsuTHoOE€ 110J1€ MPOBOJAHUKA ¢ TOKOM. OTBIT 1
Opcrena
4 Cuna Amnepa, e€ HanpaBJICHUE U MOIYJTb 1
5 Pemienue 3aay Ha pacueTt cuiibl AMmepa 1
6 [Ipumenenue 3akona Amrepa. 1 POIII '
DIEeKTPOU3MEPHUTEIbHBIE TPUOOPHI https://resh.edu.ru/subject/28/11/
Cuina Jlopenua, eé HaH?aBHGHI/Ie Y MO YJIb. POIII
! f;::l‘;‘;‘f;;ai’:fzﬁfgg;?IZTH‘Z”H B ! https://resh.edu.ru/subject/28/11/
8 Pemenne 3aau Ha pacuet cuibl JlopeHa 1
9 PaboTa cuiet JIopenia 1
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Pemenue 3aga4 Ha JABMKEHUE Sapﬂ)KeHHOﬁ

10 YaCTHUIIBI B OAHOPOJHOM MAarHUTHOM I10Jie
11 MarHuTHOE€ 10Jji€ B BEIIECTBE.
deppoMarHeTHKH, Napa- U TuamMarHeTUKN
D OcHoBHBIE CBOWCTBa ()ePPOMATHETHKOB. POIII '
[TpumeHenue peppoMarHeTHKOB https://resh.edu.ru/subject/28/11/
13 Pemenue 3amau mo teme "MaruutHoe moie"
14 3adger Nel mo reme "MaruutHoe nmoie"
SIBrIeHME AIIEKTPOMATHUTHON UHIYKLIMH.
15 IToTOK BEKTOpa MATHUTHOM UHIAYKIUU. YpOoK POII .
C UCNONBL308AHUEM 000PYO0BAHUS YEHMPA https://resh.edu.ru/subject/28/11/
«Touxa pocmay
16 D J1C uanykuun
17 3aKOH AJIEKTPOMAarHUTHON UHAYKIIUU
®Dapajnes
18 Buxpeoe asekTpudeckoe nojue. Toku Dyko
19 OJIC MHIYKIMH B ABHXKYIIMXCS MPOBOJHUKAX
20 Penienne 3aa4 Ha 3aKOH AIEKTPOMArHUTHOM
WHIYKITUU
21 [IpaBuno Jlenna
2 NunyktuBHOCTE. KaTyIrika WHIyKTUBHOCTH B
LIETTH MIOCTOSTHHOTO TOKAa
23 SBnenue camounaykuuu. IJC POIII .
CaMOMHYKITUU https://resh.edu.ru/subject/28/11/
4 DHeprusi MAarHUTHOT'O TTOJIsI KATYIIIKH C
TOKOM. DJICKTPOMAarHuTHOE I0Jie
75 Pemenue 3amay Ha pacuer sHEpruu
MarHUTHOTO MOJIS
O06o01eHre U CuCTeMaTH3aIUs 3HAHUH 110
26 Teme "OJIeKTpoAnHaMHuKa. MarauTHoe noie.
DJIeKTpOMarHuTHast MHAyKuus "
27 Kontponbsnas padora Nel mo Teme

"DnekTpoarHaMKKa. MaraHuTHOE MoJie.
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DJIeKTpOMarHuTHasi UHAYKIus "

Komnebarenpuas cucrema. CBoOOIHEIE

28
koseOanus. ['apMoHHUecKre KojaeOaHus

29 KunemaTtnueckoe M JUHAMUYECKOE ONMMCAHKE
KoebaTeIbHBIX ABHKEHHI
DHepreTuyeckoe onucanue. BeiBog

30 JTUHAMHUYECKOTO OIMMCAHUS TaPMOHUYECKUX
KoJe0aHMI U3 KX SHEPTeTHUECKOTO U
KUHEMATHYCCKOrO O CAHMS

31 Amruutyna u asza konebaHmid
[lepuon u yacrora konedanwuii. [lepuon
MaJIbIX CBOOOIHEIX KOJIeOaHUM

32 MaTeMaTU4YeCcKoro MasaTHuka. [lepuon POII .
CBOOOHBIX KOJICOAHMI MPYKMHHOT'O https://resh.edu.ru/subject/28/11/
MasTHHUKA. YPOK ¢ uCnoiv308anuem
obopyoosanus yeumpa « Touxa pocmay

33 3aTyxaroume KoneOanus. BeIHYKICHHbIC
Kxonebanus. Pe3onanc

34 ABTOKOIE0AHNS

35 Pemenue 3aymau Ha pacueT XapaKTEpHCTHK
KOJIe0aTEILHOIO IBMKEHUS

36 VYpok-koHpepenuus "MexaHndyeckue
KoJieOaHUsI B MY3BbIKQJTbHBIX HHCTPYMEHTaX"

37 3ayer Ne2 "Mexannueckue Konedanusg"

33 DNeKTpOMarHUTHBIC KOJIeOaHus. POIII
KonebaTenbHblil KOHTYD https://resh.edu.ru/subject/28/11/
®dopmyna Tomcona. CBs3b aMILIUTY/IbI

39 3apsijia KOHJEHCaTopa C aMIUIMTY0M CHUJIbI
TOKa B KOJIEOATEIHLHOM KOHTYpPE

40 3aK0H COXpaHCHHS SHEPIUHU B UCAIBHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxaromnye 3JeKTPOMarHUTHBIE KONeOaHuUS.

41 BrIHYyX1€HHBIE 2JIEKTPOMATrHUTHBIE

KoJIeOaHus
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IlepemennsIil TOK. Pe3ucTop u KOHIEHCaTOp B

POIII

42 LIETIH IEPEMEHHOT0 TOKa https://resh.edu.ru/subject/28/11/
43 Karyiika "HIYKTUBHOCTH B 1I€MU POIII ‘
TIEPEMEHHOr 0 TOKa https://resh.edu.ru/subject/28/11/
44 3akoH Oma 11 3JEeKTPUYECKOH 1enu
TEPEMEHHOT 0 TOKa
MoOHOCTS NEPEMEHHOTO TOKA.
45 AMIIIMTYTHOE U IEUCTBYIOLIEE 3HAUECHUE
CHJIBI TOKa U HAIIPSDKCHUS
46 Pe3onaHc B 3JIeKTpHUYECKON 1Ienn
47 Pemntenne 3aaai1 Ha 3axkoH OMma It
AIEKTPUYECKON TN MTEPEMEHHOT0 TOKa
Wneansusblif Tpancopmatop. [Ipoussoactso,
48 nepenaya u NoTpedIeHHE IIIEKTPUIECKON
SHEPTUU. YPOK C UCNONb30BAHUEM
obopyoosanus yeumpa « Touxa pocmay
DKOJOTUYECKUE PUCKH MPU TTPOU3BOJICTBE
49 anekTposHepruu. KynbTypa ucnoab30BaHus
AJIEKTPOIHEPT UM B TTOBCETHEBHON JKU3HU
50 Pemenue 3amau Ha onpenencHue
koaddunmenta u KI1J[ rpanchopmaropa
5 'I"emeHHe 3a/1a4 10 TeMe
DJIeKTpOMarHuTHbIEC KoJieOaHus"
52 3auer Ne3 "DnekTpomarHuTHble KojaeOaHus"
53 MexaHnuecKre BOJIHbI. XapaKTePUCTUKHU
MEXaHUYCCKHUX BOJH
54 CBolicTBa MEXaHMYCCKUX BOJIH
55 3ByK. XapaKTepuCTUKU 3BYKa
56 Wndpas3Byk u YJIBTPasByK. [IymoBoe
3arpsi3HEHUE OKPYXKAIOIIEH CpeJbl
57 Pemenne 3amad Ha pacueT XapaKTEpUCTUK
AIIEKTPOMArHUTHBIX BOJIH
58 DJIeKTpOMarHuTHbIE BOJHBL. M3nmydyenue POIII
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QJICKTPOMAIrHUMTHBIX BOJIH

https://resh.edu.ru/subject/28/11/

59

OHeprust 3JIeKTPOMarHuTHbIX BOJIH. CBOMCTBa
IEKTPOMArHUTHBIX BOJH

60

[IIkayia 31€KTPOMAarHUTHBIX BOJIH.
[IpumeHeHue 31eKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

POIII
https://resh.edu.ru/subject/28/11/

61

[TpuHIMIIBI paANOCBS3H U TEIEBUICHUS.
Papgnonokanus. DneKTpoMarHuTHOE
3arpsi3HEHHE OKpYXKaroLei cpenbl

62

KonTtponsHas pabora No2 mo teme
"Konebanus v BoHBI"

63

Cger. 3aKOH IPSAMOJIMHENHOTO
pacmpocTpaHeHus CBETa

64

Pemenue 3a1a4 Ha NpUMEHEHHUE 3aKOHA
MPSIMOJIMHEHHOr 0 pacIpOCTpaHEHUs CBETa

65

Otpaxenue ceera. [1mockoe 3epkaino.
Cdepuueckoe 3epkao

66

[Ipenomnenue cBera. AGCOIOTHBIN U
OTHOCHUTEIBHBIN OKA3aTENb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEE OTpaxKeHue.
[IpenenbHbIN yTOJ MOJTHOTO BHYTPEHHETO
OTpaKEHUS

67

Pemenue 3a1a4 Ha IMPUMCHCHUEC 3aKOHOB
OTPAKCHUA U IMTPCIIOMIICHHA CBCTA

68

Xop tydel B mpusMe. [Jucrnepcus ceera.
CnoxHbIN cocTaB Oenoro cBeta. L[BeT

69

JInn3zper. ®OKyCcHOE pacCTOSHUE U ONTHYECKAs
CHJIA JIMH3BI

POIII
https://resh.edu.ru/subject/28/11/

70

[TocTpoenue n300pa>keHuit B IMH3aX U UX
CUCTEMAaX. YBEJIMYEHUE JIMH3BI

71

Pemenue 3ama4 Ha mocTpoeHUE
M300paKECHUM, TOITYIaEMBbIX C TIOMOIIIBIO
JIMH3

72

I'ma3 xak omTH4ecKas cucTeMa
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Pemenue 3a7a4 Ha 3aKOHBI FGOMeTqueCKOﬁ

73
OINTUKHU
74 CKOpOCTh CBETA U METOJIbl €€ U3MEPEHUS
75 Hucnepcus csera POII .
https://resh.edu.ru/subject/28/11/
POII
76 Hurepepenums ceeta https:/resh.edu.ru/subject/28/11/
77 KorepeHTHBIE HCTOYHUKH. Y CIIOBUS
HaOJIFOJICHUS] MAKCHMYMOB U MUHUMYMOB
73 Peme?ne 3ajad no teme "MHTepdepenuus
cBeTa
79 [Tpumenenue nnTephepeHnn
POII
80 Jludpaiiis coeta https:/resh.edu.ru/subject/28/11/
31 HudpakunonHas pemérka. Y cioBue
HAO0JII0/ICHN S TIABHBIX MAKCHMYMOB
Pemienne 3a1au Ha onpenenaeHne AJIMHbI
82 CBETOBO BOJIHBI C MIOMOIIBIO
TUGPaKIIMOHHON PelIeTKH
33 ITontepeunocts cBeTOBBIX BOJH. [lomspusanus POII '
CBETa https://resh.edu.ru/subject/28/11/
84 Peurenne 3a1a4 Ha 3aKOHBI BOJJHOBOW ONTUKH
85 CaeroBbl€ sIBJIEHUS B IPUPOAE
36 0606'I;HCHI/I6 Y CUCTEMAaTHU3alMs 3HaHU 110
teme "OnTuka"
87 KonTtponpnas pabora Ne3 mo reme «Ontuka»
['panu1bl IPUMEHUMOCTH KJIaCCUY €CKOU
88 MEXaHUKH. 3aKOHBI JJIEKTPOIUHAMUKHU U
MIPUHIUIT OTHOCUTENBHOCTU
89 [TocTynaTel crienMaIbHON TEOPUH
OTHOCHTEIbHOCTH
90 [IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAIL. POl

[TpeoGpazoBanust JIopenma. Y cinoBue

https://resh.edu.ru/subject/28/11/
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NPUYUHHOCTU. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHU U
COKpallleHUE JIIUHBI

OHeprus U UMITYJIbC PEIITUBUCTCKON

91 1
YaCTUIIbI
9 CBsi3b Macchl € 3HEPrueil ¥ UMITYJIbCOM 1
PENSITUBUCTCKON YaCTHUIIbl. DHEPrus MOKOs
93 PaBHOBECHOE TEIIIOBOE U3ITYyUEHHE 1
94 3akoH cMenieHus Buna 1
95 I'unoreza M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprus 1 UMIyJbC POTOHA 1
97 ®oroadpdext. OnbiThl A. I'. Ctonerosa. | PoOII
3akonbl poTodrddekra https://resh.edu.ru/subject/28/11/
08 VYpaBuenue Diinmrerina s hotodrddexra. 1
"Kpachas rpanuna" gporosddexra
99 Hasnenune ceera. Onbithl I1. H. JleOenesa 1 POLI )
https://resh.edu.ru/subject/28/11/
100 BonHoBBIE CBOMICTBA YaCTHII 1
Bomnel ne bpoitna. Jlnnna Bonss! ne bpoitns
101 U pa3Mephl 00J1aCTH JIOKaIU3aluK 1
JBHKYIIEHCS] YaCTUIbI
102 KopnyckynsipHO-BOJIHOBOW yajanu3m 1
103 Jludpakius 37eKTPOHOB Ha KPUCTAIIAX 1
Crennduka n3MepeHuii B MUKpOMUDE.
104 CooTtHoleHus1 HeonpeneaéHHOCTel 1
I'eiizenOepra
105 Pemenue rpaduueckux 3agau 1
106 Pemenne pacu€THbixX 3a1a4 1
Kontponbshas pabora Ned4 1o temam:
107 "Ocnossl CTO", "KopiyckyIsspHO-BOIHOBOM 1
ayanusm"
108 OnbITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMa. 1 POIII

[Tnanerapuast mosiesis atoma Pesepdopaa

https://resh.edu.ru/subject/28/11/
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109

IToctynate!r bopa

POIII
https://resh.edu.ru/subject/28/11/

110

Bunpsl ciektpoB. CriekTp ypoBHEH SHEPruu
aToma BOAOpOJa

111

CHoHTaHHOE W BBIHYKJIEHHOE U3JIyYEeHUE
ceeta. Jlazep

POIII
https://resh.edu.ru/subject/28/11/

112

Hyxnonnas monens siapa I'eiizenOepra-
NBaneHko. 3apsa 1 MaccoBOE YHCIIO sJIpa.
M3oromnel. PagnoakTuBHOCTH

POIII
https://resh.edu.ru/subject/28/11/

113

3aKoH paJuoakTUBHOro pacnaaa. Coiictea
MOHU3UPYIOILEro u3nydeHus. Bausaue
PaaAOaAKTUBHOCTU Ha )KMUBBIC OPraHU3MBI.
Jlosumerpus

114

DHeprusi CBsI3U HYKJIOHOB B sape. SnepHble
cwibl. Jlepext macchl sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [Ipodiembr
YIPABIISIEMOr 0 TEPMOSEPHOrO CHHTE3A.
DKOJIOTUYECKHE aCIIEKThl Pa3BUTHUSA SEPHON
SHEPreTUKHU

POIII
https://resh.edu.ru/subject/28/11/

115

MeTonb!l perucTpanu U UCCIIE0BaHM
3JIEMEHTApHBIX YyacTull. OyH/1aMEeHTaJIbHbIE
B3aUMOJICHCTBYS. baprOHBI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOR
Mozerm. KBapk-ritooHHast MOZ€Nb aIpOHOB

POIII
https://resh.edu.ru/subject/28/11/

116

®dusuka 3a npenenamu CTaHIapTHOW MOJEIH.

Témnas maTepus U TEMHas SHEPrHUs.
EnuncrBO QHM3nyeckoil KapTHHBI MUPa

117

KopoTtkoBpemeHnHas KOHTposibHas paboTa Ne5
"®usuka atoma. PuU3MKa aTOMHOTO sJIpa.
DJIeMEHTapHbIC YaCTUIIHI"

0,5

118

OTansl pa3BUTUS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMUH

119

[TpuMEHUMOCTh 3aKOHOB (DM3UKHU 151
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00BSICHEHHUSI IPUPOJIBI KOCMUYECKUX
00BbeKTOB. MeTOo/Ibl aCTPOHOMUYECKUX
HUCCJIEIOBAHUN

120

CoBpeMeHHbIE ONTHY €CKHE TEIEeCKOIIBI,
pazvoOTENeCKOIbl, BHEaTMOC(hepHas
ACTPOHOMUS

121

Bun 3Bé3nHo0ro Heba. Co3Bes3nus, sipkue
3B63,Z[BI, IIJIaHCTHI, UX BUAUMOC ABUKCHHUC

122

Comnueynas cucreMa. Comaie. ConHeunas
akTUBHOCTh. McTounuk sueprun ConHia u
3BE3]

POIII
https://resh.edu.ru/subject/28/11/

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH.
Juarpamma "criekTpaiabHbIN KJ1acc —
CBETUMOCTB"

POIII
https://resh.edu.ru/subject/28/11/

124

3Be3/bI INIaBHOU MOCIIEN0BATEIbHOCTH

125

Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
spomonny ConHIa B 3BE3]T. DTalbl )KU3HU
3BE3]

126

Mneunsiit [Tyt — Hama ["anaktuka. Tumnst
rajgakTuK. YEpHbIEC IbIPHI B APAX TAIAKTUK

POIII
https://resh.edu.ru/subject/28/11/

127

Bcenennas. Paciupenue Beenennoil. 3akoH
Xab06mna. Teopus bonpioro B3pbiBa.
PenukToBoe usiyuenue

128

Maciurabnas cTpykTypa BeenenHoi.
MeraranakTka.

POIII
https://resh.edu.ru/subject/28/11/

129

Hepeménnbie npo61eMbl aCTPOHOMUH.
KopoTtkoBpemeHnHast KOHTposbHas padota Ne6
"DneMeHTbl ACTPOHOMUU U acTpodu3uku"

0,5

130

Du3nuecKuil MPaKTUKYM IO TEME
"UccnenoBaHue el CTBUS ITOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

dusnueckuil MpakTUKyM 1o teme "M3ydenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA"



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

132

Du3nuecKnil MPaKTUKYM I10 TEME
"UccnenoBanue sBICHUS dJIEKTPOMAarHUTHOM
UHAYKIUN"

133

duznueckuii npakTukym 1o teme "Coopka
MOJIEJIU AJIEKTPOMArHUTHOr O TeHeparopa”

134

@u3nYECKU IPAKTUKYM I10 TEME
"U3mepenune nepuoaa cBOOOJHBIX KOJIEOAHMI
HUTSHOTO U MPYKUHHOT O MasiITHUKOB"

135

@u3HYECKHl IPAKTUKYM I10 TEME
"[IpeobpazoBaHue FIHEPTUH B IPYKUHHOM
MasiTHUKE"

136

@u3HYeCKHl IPAKTUKYM 110 TEME
"HUccnenoBanue paboThl HCTOUHUKOB CBETA B
LIEMH IEPEMEHHOI0 TOKa"

137

dusznyeckuil mpakTUkym 1o teme "M3yuenue
MMapaMeTPOB 3BYKOBOI BOJIHBI"

138

Du3nuecKnil TPaKTUKYM IO TEME
"N3mepenne nokazartens MpeoMICHHs
crekua"

139

®u3nuecKuil MPaKTUKYM I10 TEME
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBarONMX JUH3"

140

@u3HYeCKHil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, UHTEpPEpeHIun
Y TIOJIsIpU3aliK cBeTa"

141

@u3HYECKHl IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPruu
peNATHBUCTCKHUX YacTHIl (110 (oTorpadusm
TPEKOB 3apsKEHHBIX YACTHI] B MATHUTHOM
none)"

142

@u3nyecKuil MPaKTUKYM 110 TEME
"UccneqoBaHue 3aBUCHMOCTH CHIIBI TOKA
4yepe3 CBETOIMO]T OT HANPsDKEHUS "

143

Pu3znyecKkuil MPaKTUKYM 10 TEME




"HccnenoBanue CeKTpa pa3pekeHHOro
aTOMapHOT0 BOJIOPO/Ia U U3MEpEHHe
noctossHHON Pun6epra"

@u3nYECKU IPAKTUKYM I10 TEME
144 "UccnenoBanue paauoakTUBHOTO (poHa ¢ 1 1
KCIIOJb30BaHUEM J1I03uMeTpa”

@u3HYECKH IPAKTUKYM I10 TEME
145 "HaOmonenus B Teneckon JIyHbl, maHer, 1 1
TYMAaHHOCTEW U 3BE3/IHBIX CKOIIEHUH"

O000111eHM e U cUcTEMaTH3alMs 3HaHUK. Poib
(U3MKH U aCTPOHOMHUHU B IKOHOMUYECKOM, POII

TEXHOJIIOT'MYECKOH, COITUAJIbHON U 3THYECKOH https://resh.edu.ru/subject/28/11/
cdepax nesaTeIbHOCTH YeI0BEeKa

146

O6o00menne u cucremMaTu3anus 3HaHuu. Ponb
147 1 MECTO (PM3UKH M aCTPOHOMHH B 1
COBPEMEHHOUN HAyYHOU KapTUHE MUPA

O06o0mieHune u cucTemMaTi3anus 3HaHui. Poib
¢usndeckoif Teopun B GOpMHPOBAHUH
MpeJCTaBICHU 0 (PU3MUECKO KapTHHE

148 MHpa, MECTO (PU3NYECKON KapTHHBI MHPa B I
00IIeM Psiy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUHN O IPUPOJIS
149 O00011IeHNE U CHCTEMATHU3ALIMS 3HAHUH 110 |
teme "Kunemaruka"
150 O000111eHM e U CHCTEMATH3allHs 3HAHUH I10 1
Teme "Knnematnka"
151 O000611IeHE U CHCTEMATHU3ALMA 3HAHUH 110 |
teme "Jlunamuka"
152 O00011IeHrE U CUCTEMATU3ALMS 3HAHUH I10 1 POIII .
teme "CraTuka TBepAoro rena" https://resh.edu.ru/subject/28/11/
153 O0o00mIeHre U CUCTEMATU3aLMs 3HAHUH 110 |
Teme "3aKOHbI COXpaHEHUs! B MeXaHUKe"
154 O0001IeHrEe U CHCTEMAaTH3aIM 3HAHU 110 |

Teme "OCHOBBI MOJIEKYJISIPHO-KHHETHY €CKOU



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Teopun"

155 O0o001IeHre U CUCTEMATU3aLMs 3HAHUH 110 1
teme "Tepmoaunamuka. TeminoBbie MaIIMHBI"
O0001IeHEe U CHCTEMAaTU3allHs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BELIECTBA. 1
da3zoBbIe nepexoanb”

157 O0001IeHrEe U cCUCTEMATH3aliA 3HaHUH 110 1 POIII '
Tteme "DieKkTpruieckoe mnojue" https://resh.edu.ru/subject/28/11/

158 O0001IeHre U cucTEMaTH3aliA 3HaHUH 110 1
teme "[1oCTOSHHBIN 2JIeKTPpUYECKHUil TOK"

159 O0o0mIeHre U cucTeMaTU3alus 3HAHUH 110 1
teme "Toku B pa3nnyHbIX cpenax’

160 O0o0mIeHre U cCUCTEMAaTU3alMs 3HAHUH 110 1
Teme "MarautHoe moie"

161 O000111eHE U cCTEMATU3AIHAS 3HAHUI 10 |
TeMe "DJIeKTpOMarHuTHast UHAYKIus "

162 O000111eH1E U CUCTEMATU3AIUA 3HAHUH 110 1
teMe "MexaHnueckre Kojaeoanus"

163 0606'I;HCHI/I€ U CHCTEMaTu3alis 3HaHUH 110 |
TeMme "DeKTpoMarHuTHble KoaeOaHus"

O0001IeHrEe U cCUCTEMATH3aIiA 3HaHUH 110

164 TeMme "MexaHn4ecKue U 3J1eKTpOMarHUTHbIE 1
BOJIHBI"

O00011IeHE U CHCTEMATH3ALIMA 3HAHUH 110

165 " " 1
teme "OnTHKa

166 HtoroBoe TectTupoBanue 1

167 Hrorosoe TectupoBanmne 1

168 Koppexkius 3nanmi 1

169 IIpoekTHast nEeaTEIbHOCTD 1

170 [IpoekTHas AesTENbHOCTh 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 7 16



https://resh.edu.ru/subject/28/11/

YYEBHO-METOINYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISI YYHEHUKA

O®uzuka, 10 kmacc/ KaceksHoB B.A., OOmECTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO
«IPODAy; Aktmonepnoe odmectBo «M3natensctBo «IIpocBemieHme

o Ousmka, 11 xmacc/ KacesnoB B.A., OOmectBo ¢ OrpaHMYeHHONH OTBETCTBEHHOCTHIO

«IPODAy; AknmonepHoe obmectBo «M3aatenbcTBo «IIpocBenicHmnes

e ®Ousmka,l0 xmacc/ Msxume I'.5., BbyxoBues b.b., Corckuii H.H., "HW3nmareabcTBO

"IIpocBemenune"",2014r.

o ®Ousmka,l1 xmacc/ Msxkume [.4., Bbyxoeues b.b., UYapyrua B.M., "U3marenbctBo

"ITpocBemenne™",2014r.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

OnopHble KOHCIEKTHI U nuddepeHpoBannslie 3aaaun no ¢usuke, 10-11 ki./ Mapon E.A,
«M3narensctBO «IIpocBemenns»»,2008r.

COopHuk 3ana4 o gusuke, 10-11xn/PeivkeBua A.I1./ M: «Ipoda», 2016r.

Coopauk 3amanuii EI'D. 1000 3amau ¢ orBeramu u pemeHusmu/ JemumaoBa M.IO., I'pubos
B.A., I'urono A.H. , «M3paTenbcTBO «OK3amen»», 2020r.

COopHuk 3anay no ¢usuke: 10-11 xn (cranpapt u yrayOnensbii yposens)/I'pomuea O.U,
«H3marenbcTBo «Ok3amen», 2015 r.

[Toypounsie pazpabotku. 10 kiacc : yue6. [Tocobue ms obmieodpaszoBar. opranuzanuii / E. b.
ITerpoBa, M. 1O. Kopones, «M3narensctBo «IIpocBemenuen», 2017

®dusuka : KOHTPOJIb 3HAHUM, yMeHMH u HaBblkOB ywanmxcs 10-11 k. obmeoOGpa3zosar.
yupexaeHUN : 0a30BbId W Mpoduia. YpoBHM : KH. Jjs yuutens / B. A. 3aborun, B. H.
Komuccapo. — M. : TIpocsenienue, 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru - Poccuiickas 3JieKTpOHHas MIKOJIa

https://lesson.edu.ru/catalog -Oubaroreka udpoBoro 0Opa3oBaTEILHOrO KOHTEHTA

http://festival.lseptember.ru/articles/ - ¢pecTuBanp negarorndeckux uaei « OTKPBITHIA YPOK»
http://www.school.mipt.ru - MOTU — MockoBckuil pU3NKO-TEXHUUECKUI UHCTUTYT
http://www.fizika.ru - caifT ans yunteneid GU3NKU U UX yIEHUKOB

http://www.physics.ru - MaTepuaisl o GpU3NKe

http://school-collection.edu.ru - egunas xomaekuus [{OPoB

http://college.ru/fizika - mogroroska k EI'D 2023 no ¢usuke oHnaiixn
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