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MOACHUTEJIbHASA 3AIINCKA
[Tporpamma mo ¢u3uke Ha ypoBHE cpenHero oliiero oopasoBaHus pa3zpaboTaHa HA OCHOBE

MOJIOKEHUN U TpeOoBaHWMN K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOI MPOrpaMMBI,
npeactaBieHHbIXx B PI'OC COO, a Taxxke ¢ yu€tom denepanbHOil padboueit mporpaMMbl BOCOHUTAHUS U
Konnenuuu mnpenogaBanusi y4debHoro mnpenmera «®Dusuka» B 00pa30BaTEeIbHBIX OPraHU3AIMIX
Poccuiickoii @enepanyu, peaar3yr X OCHOBHbBIE 00pa30BaTeIbHbIC PO PAMMBI.

[Tporpamma mo ¢usuke ompenenser 00s3aTelbHOE MPEIMETHOE COJEPKAHNE, YCTaHABIUBACT
PEKOMEHIyeMYIO T10CJIE0BATEIbHOCTh M3YyUEHHsI TEM M pa3fenoB y4eOHOro mpeamera ¢ y4&Tom
MEXKIIPEIMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH Yy4eOHOro TMpOIecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. [Iporpamma mo Qusmuke maér mMpeacTaBICHHE O IENSIX, COIASpKaHUH,
o0miel cTpateruu o0y4eHus, BOCIIUTaHUS M Pa3BUTHs 00yJaroIMXCsl CPEeICTBAMM Y4eOHOI 0 peaAMeTa
«®Puznka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca ¢usuku yriayOGia€HHOrOo ypoBHsSI IIO3BOJSET  peaM30BaTh  3alayu
npoecCuOHaNbHON OpHEHTAIlMU, HANpaBJIEHO HA CO3/JaHHE YCIOBUM [JIsl TPOSIBJIEHUS CBOHX
MHTEIJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH KaXkKIbIM 00Yy4aroIIMMCsl, KOTOpble HEOOXOAUMBI ISt
MPOJODKEHUsT 00pa3oBaHHsA B OpraHM3alusax MNpo¢ecCHOHATbHOIO 00pa30BaHUA IO Pa3IHMYHBIM
($U3UKO-TEXHUYECKUM U WHKEHEPHBIM CIEeUATbHOCTSIM.

B nmporpamme no ¢usuke ompenensroTcs MiIaHUPyeMble pe3yJIbTaThl OCBOSHUS Kypca (HU3UKHU
Ha YpOBHE cpenHero ooOmero o0pa3oBaHUS: JMYHOCTHBIE, MeETampeaMeTHbIe, NpeIMEeTHbIC (Ha
yrayonéHHoM ypoBHe). HaydHO-METOIONOrMYecKO OCHOBOWM i pa3pabOTKu TpeOoBaHUN K
JMYHOCTHBIM, METAMIPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00YYaroIIUXCsl, OCBOUBIIUX TPOrpaMMy
1o (U3KMKE Ha YPOBHE CPEAHEro o0IIero oopa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISETCS CHCTEMHO -
JIeSITeIbHOCTHBIN MOJIXOI.

[Tporpamma o ¢pu3MKe BKIFOYALT:

IUTAHUPYEMBbIe Pe3yNbTaThl OCBOCHUsS Kypca (M3MKH Ha YriayOJIEHHOM YpPOBHE, B TOM YHCIIE
peAMETHBIC PE3YIbTATHI 110 TOAAM OOYUCHHS;

cofiepkaHue yueOHoro npeameta « @u3uka» mo rogam o0y4eHus..

[Tporpamma no gu3uKe UMEET NPUMEPHBIA XapakTep U MOXKET OBITh UCIOJIb30BaHA YUUTEISIMU
(GU3UKH U1 COCTABIIEHUS! CBOUX Pa0OYUX MTPOrPAMM.

[Tporpamma 1o ¢u3nke He CKOBBIBAE€T TBOPYECKYI0 MHHUIIMATUBY yYUTENEW M MPEAOCTaBIsIeT
BO3MOXKHOCTH JUIsl peali3allii pa3MYHbIX METOIUYECKHX IMOAXOJ0B K IpernoAaBaHUI0 (U3MKU Ha
yriayOnEHHOM YPOBHE IIPU YCIIOBUU COXpaHEHUs 0053aTeIbHON YacTH COJep KaHUs Kypca.

dusmnka Kak Hayka o Haubonee OOIIMX 3aKOHAX MPUPOABI, BHICTYMAsl B KayecTBE y4eOHOTO
npeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJAJ B CHCTEMY 3HAHHMH 00 OKpYXKAIOLIEM MHUPE.
konbHBIN Kypc (PU3HKU — CHCTEMOOOPA3yIOIIUi JJIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIGKAT B OCHOBE MPOIECCOB M SBJICHHM, W3y4aeMbIX XHUMHEH,
Oouonorued, ¢usnueckoil reorpadueir u actpoHomueil. Mcmonap3zoBaHHME M aKTUBHOE MPUMEHEHHE
bu3nYecKnX 3HAHUHN OMPEAETUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEGHUSI KOCMOCA, IOJYYEHUS HOBBIX MaTEpUajoB C 3aJlaHHBIMU
cBoiictBamMu. M3yueHue (u3MKuM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHHME €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa o0ydatromerocs, B popMupoBaHuE YMEHUN MPUMEHSITh HAYYHBIA METOJ MO3HAHUS TTPH
BBITIOJTHEHUY UMHU y4E€OHBIX UCCIIEAOBaHUM.

B ocHoBy kypca (u3mku Ha ypoBHE cpemaHero o0miero oOpa3oBaHUS TOJOKEH psI UiCH,
KOTOPbIE€ MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHHUSL.



Hoea yenocmuocmu. B COOTBETCTBUU C HEH KYypC SABIJIAETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuajl W3 BCEX pa3eloB (U3UKH, BKIHOYAET KaK BOMPOCH KJIACCUYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoen cenepanuzayuu. B cooTBeTCTBUU C HEM Marepuan Kypca (U3UKH OObETUHEH BOKPYT
¢usnyecknx teopuil. Benynmm B Kypce sBIsieTcss pOpMHpPOBAHUE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHUH, BEIIECTBE U T0JIE.

Hoesa cymanumapuzayuu. EE peanmzanus NpeanosaraeT MCIOJIb30BaHUE T'yMaHUTApHOTO
noTeHIana (U3NIECKOW HAayKH, OCMBICICHHUE CBSI3U pa3BUTUsA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXKe C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U IKOJIIOTHYECKUMHU MPOOIEMaMH.

Hoesn npuknaoumou nanpagnennocmu. Kypc ¢uzmku yriyOn€HHOro ypoBHS MpEArojaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHX U TEXHOJIOTWYECKUX MPHIOKEHUN M3YUEHHBIX TEOpUi
U 3aKkoHOB. IIpu 3TOM paccmaTpuBarOTCsl Ha YpPOBHE OOIIMX TNPEACTaBIEHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPONUCTBA, U TEXHOIOTHH.

Hoesa »3xonozuzayuu peanu3yeTcss IMOCPEACTBOM BBEIEHUSA 3JIEMEHTOB COJEp)KaHUS,
MOCBAILEHHBIX SKOJIOIMUECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI C Pa3BUTHEM TEXHUKU
U TEXHOJIOTMM, a TakkKe OOCYXAEHMs NpoObjieM pallOHAJIbHOIO MPUPOAONOIL30BAHUA U
9KOJIOTUYECKON O€30MacCHOCTH.

OcBoeHue comepKaHHs MpPOrpaMmbl MO (U3HMKE MODKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CHUCTEMHO-JIeATeIbHOCTHOrO moaxona. Jns Qu3uku peanusanus 3TUX MPUHLUIIOB OasupyeTcs Ha
UCIOJb30BAaHUHU CAMOCTOSITENILHOTO SKCIEPUMEHTa KaK MOCTOSIHHO JIeHCTBYIOHIEro akTopa yueOHOro
npouecca. Jus  yrayOn€HHOro ypoBHS — 93TO CHUCTEMa CaMOCTOSITEIBHOIO  YUYEHHYECKOI'O
IKCIEPUMEHTA, BKIIOYAIONIETO (pOHTAIBHBIE YIEHHUYECKHUE ONBITHI IPU U3YYECHUH HOBOTO MaTepuaa,
nabopaTopHble pabOThl M PabOTHl MpakTHKyma. [Ipu 3TOM BO3MOXKHBI JBa CIoco0a peanu3aiuu
¢du3nUecKoro mpakTuKyMa. B mepBoM cirydae mpakTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos,
au0o0 TOCie TEePBOrO M BTOPOTO TMOJTYroAui B KaXKIOM M3 ATHX KiaccoB. BTopoil cmocobd — 310
UHTErpanus padoT MpakTUKyMa B CHCTeMY JabOpaTOpHBIX paboT, KOTOpBIE MPOBOISATCS B MpoIlecce
u3ydeHus: pasnena (temsl). IIpu 3ToM mox paboTamMu MpaKTHUKyMa MOHUMAETCS CaMOCTOSTEIBHOE
UCCIIeIOBaHUE, KOTOpOE TMPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOro, 0OO0OOMIEHHOrO BHAa 0e3
MOIIArOBOY HHCTPYKIUU.

B mporpamme mo ¢u3uke cucTeMa Y4EHMUYECKOTO SKCIEpUMEHTa, JIabopaTOpHBIX paboT U
MpaKTUKyMa MpeiCcTaBlieHa €IWHBIM NepedHeM. BpiOop TeMaTuku [ 3THX BHUJOB YYEHHUECKHUX
MPAaKTUYECKUX paboT OCYIIECTBISETCS Y4YaCTHMKaMH OOpa30BaTENbHOrO Ipolecca HCXOAd U3
0COOCHHOCTE TOYpPOYHOr'0 IUIAHMPOBAHMS W OCHalleHus KaOuHera ¢usuxu. [lpu sTOM
o0ecreurBaeTcsl OBJIaJIeHHE 00y4aloIMMUCS YMEHUSAMHU [IPOBOAUTD MPSMbIE U KOCBEHHBIE U3MEPEHUS,
UCCIIEZIOBAHUS 3aBHCHUMOCTEH (HU3MYECKMX BEIMYMH M T[OCTAHOBKY OIBITOB IO IPOBEpKE
IPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yleNsieTcsl pEeLlIeHNI0 pacy€THBIX U KaueCTBEHHBIX 3ajad. [lpu stom nnd
pacyETHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 33[a4M C SIBHO 33/IaHHOI U HESIBHO 3aJaHHOU (hU3NYECKOU
MO/I€JIbIO, MO3BOJISIOIINE IPUMEHSTh N3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena
Kypca, TaK W HHTErpUpys NPUMEHEHHE 3HAHUM M3 pa3HbIX pa3fenoB. [l KauecTBEHHBIX 3aJay
MPUOPUTETOM SIBISIOTCA 3aJaHUsl Ha 00BsCHEHHE/TpeicKa3aHue MPOTeKaHus (PU3NUECKUX SIBJICHUN U
MPOIIECCOB B OKPYXKAlOUIeH >KW3HM, TpeOyromue BbiOOpa (u3mueckoil Monenu Ui CUTYaluH
IPaKTUKO-OpUEHTHPOBAHHOI' O XapaKTepa.

B cootBerctBuu ¢ tpedoBanusiMu I'OC COO k mMarepuasbHO-TEXHUYECKOMY 00eCIEeUeHHUIO
y4e0HOTro Tpoiiecca Kypc (GU3NKK yriryOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs
JOJDKEH HW3ydaTbcsl B YCIOBHUSX INpeAMeTHoro kabuHera. B kabuHere (u3MKM JOKHO OBITH



HeoO0XoAuMoe J1TabopaTopHOe 000pyZ0BaHUE JI BBINOJHEHUS YKa3aHHBIX B MpOrpaMMe MO (U3UKE
YUYEHHYECKUX ONBITOB, Ja0OPaTOpHbIX pabOT M pabOT MpaKkTUKyMa, a TaKKe JEMOHCTPAaLMOHHOE
obopyaoBaHue.

JemoHcTpaninoHHOe  oOopymoBaHue (opMuUpyercs B  COOTBETCTBHHM C  NPUHIIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH U 00ECIIeYnBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IIPOrpaMMe Mo Gpu3nke
KIIFOYEBBIX EMOHCTPAIMHA ISl MCCIEIOBAHUS M3Yy4aeMbIX SIBJICHHH U MPOIECCOB, IMIIMPHUYECKUX H
(byHIaMEHTaIFHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 000pymOBaHHE AN YICHHUUYECKUX MPAKTHUECKHX PaboT GopMHUpyeTCs B BHIE
TEMAaTHYECKUX KOMITJIEKTOB U O0OECIIEYMBACTCS B Pacy&Te OIHOTO KOMILIEKTa HA BYX O0YUYarOIIUXCS.
TemaTnueckue KOMIUIEKTHI JIAOOpPaTOpPHOrO OOOPYIAOBAaHUS JOJDKHBI OBITH IOCTPOEHBI HA
KOMIUIEKCHOM HCIIOJb30BaHUM aHAJIOTOBBIX M IUQPPOBBIX NPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBHIX Ta00paTOPUI.

OCHOBHBIMM LIEJIIMU U3y4€HUs (PU3UKU B 00IIEM 00pa30BaHUU SIBIISIIOTCS:

(dopMHpOBaHNE HMHTEpEca U CTPEMJICHMsSI OOYy4aroUMXCs K Hay4YHOMY HM3YYEHHUIO HPHPOJIBI,
Pa3BUTHUE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTUE  MpEICTAaBIEHU O  HaydHOM  METOA€ IO3HaHMs U (OpMHpOBaHUE
UCCJIEZI0BATEIbCKOrO OTHOIIEHUS K OKPY/KAIOIINUM SIBJICHUSIM;

dbopMIpoOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yabTaTa U3y4eHUS] OCHOB CTPOCHUS MaTEePHH
U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dopMupoBaHUE YMEHHH OOBSCHATH SABIEHUS C HCIOJb30BaHUEM (U3MYECKUX 3HAHUU H
HAyYHBIX JOKA3aTEJbCTB;

dbopMupoBaHUE TPEACTABICHUN O PONMM (U3UKU JUIsI Pa3BUTUSA APYTHX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJOTHIA;

pa3BUTHE MPEACTABICHUI O BOBMOXHBIX cepax Oyaymiei npodeccOHaAIbHON IeSITEIbHOCTH,
CBSI3aHHBIX C (PM3UKOH, ITOATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 9TOM HalpaBJICHHUH.

JlocTrkeHne ITHX 11enei oOecrnednBaeTcs peleHreM ClIeqyIoNHX 3a1a4 B Ipolecce U3y4eHus
Kypca (PU3HUKH Ha YpOBHE CPEAHEro 001Iero oopa3zoBaHus:

pUoOpeTeHre CUCTEMbI 3HAaHUN 00 O0IMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYAss MEXaHUKY, MOJIEKYJSIPHYIO (DU3HKY, DJEKTPOIMHAMUKY, KBAHTOBYIO (PM3MKY W 3JIEMEHTHI
acTpOpU3UKY;

dbopMHupoBaHUE YMEHHUH NPUMEHSTH TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHHS (U3NYECKUX
SBJICHUH B IPUPOJIE U JI MPUHATUS IPAKTHUECKUX PELICHHU B TOBCEIHEBHOM JKU3HH,

OCBOEHHE CIIOCOOOB peUIeHMs] pa3iM4YHBIX 3a7ad C SIBHO 3aJaHHOW (DU3MYECKOl MOelnblo,
3aJa4, MOAPA3yMEBAIOUIMX CAMOCTOATEIbHOE cOo3/aHue (PU3NYECKOW MOIENH, aeKBaTHOM yCIOBHIM
3aJa4M, B TOM YHCIIe 33/1a4 MH)KEHEPHOT0 XapakTepa;

MOHUMaHWe (U3UUECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHHYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO CPEAY;

OBIIQZICHHE METOJaMU CaMOCTOSATEIbHOIO TIJJAHMPOBAHUS U TPOBEACHUA (UBNYECKUX
OKCIEPUMEHTOB, aHalW3a M HMHTEepOperanuu uH(OpManUuM, OINpeAeieHus JIOCTOBEPHOCTH
MOJTyYEHHOT'O PE3yIbTaTa;

CO3/IaHWE YCJIOBHUM [ Pa3BUTHS YMEHUM MPOEKTHO-HUCCIEN0BATEIbCKOM, TBOPUYECKON
JESITEIbHOCTH;

pa3BUTHE UHTEpeca K cepam NpodecCHoHaTbHOMN 1eSITeNTbHOCTH, CBI3aHHOM ¢ (PU3HUKOM.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO yrnyOnéHHBIH YypPOBEHb M3YyUEHUS YIEOHOT O
npeqmetra «®du3uka» Ha YpPOBHE CpEAHETO OOIIero 0o0pa3oBaHUs BBIOUpAETCS OOYYaIOIIUMMUCH,
IUTAHUPYIOIUMU MPOJIOJDKEHNE 00pa30BaHUS MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHII.



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 gacos (5 yacos
B HEJICIIO).

[Tpenmnaraemelii B mporpaMMe Mo (u3uke nepeueHb JabOopaTOPHBIX M IPAKTHUYECKUX paldoT
SBIISIETCS. PEKOMEHIOBAHHBIM, YYUTEINb AeNaeT BHIOOP MPOBENEHUs Ja00paTOPHBIX padOT M OMBITOB C
y4€TOM MHIUBUIYATbHBIX OCOOEHHOCTEH 00yUYarOIXCsl.

COIEP)KAHUE OBYUYEHUASA
10 KJIACC

Pa3nen 1. HayuyHnblii MeTO NO3HAHUSA NPUPO/BI.

®dusuka — ¢yHgaMeHTalbHas Hayka o mpupoje. HayuHblii MeTon TO3HAHUS U METOMBI
UCCIIeIOBaHUS (DU3MUECKUX SIBJICHUM.

OKCIIEpUMEHT U TEOopusl B Ipolecce MO3HaHUs Npupoibl. HabmroneHue u 3KCIepuMeEeHT B
¢dusuke.

Criocobpl m3MepeHHsi (U3MUECKUX BEIMYMH (QHAJIOroBble M LHUQPOBBIE H3MEPHUTEIILHBIE
puOOpPBl, KOMIIBIOTEPHBIE 1aTYMKOBBIE CUCTEMBI).

[TorpemHocty n3MepeHuit Gpru3nueckux BeIUUuH (a0COMOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJIEHUI M MpoleccoB (MaTepualibHas TOUYKa, aOCOIIOTHO
TBEPAOE TENO, HWaealbHAsA >KUIKOCTh, MICANbHBIA Tra3, TOYEUHBIH 3apsan). ['umoreza. dusznueckuit
3aKOH, I'paHUIlbl €ro npuMeHuMoctu. dusnueckas Teopusl.

Ponb m mecto ¢u3umku B (GOPMHPOBAHMHM COBPEMEHHOH HAydyHOHW KapTUHBI MHUpPa, B
MPAKTUUECKON JIETEIIbHOCTH JIFOJIEH.

Yuenuueckuit s3xcnepumenm, nadopamopnsie pabomoi, npaKkmuxKym.

N3mepenne cuibl ToKa U HAPSHKEHUS B LIETH MTOCTOSIHHOTO TOKA IMPHU MOMOIIM aHAJOTOBBIX U
U (POBBIX U3MEPHTEIBHBIX TPUOOPOB.

3HaKoMCTBO C mH(POBOi mnabopatopueir mo ¢usuke. [lpumepsl uzMepeHHs] (UINIECKU X
BEJIMYMH MPU TTOMOILM KOMITBIOTEPHBIX JATUYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmxeHne. OTHOCUTENIbHOCTh MEXaHUUECKOI 0 ABMKeHUs. Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTOop MaTepHalbHOW TOYKH, €ro MPOEKIUH Ha OCH CHCTEMBbl KOOPAMHAT.
Tpaexropus.

Ilepemenienne, CKOpPOCTb (CpedHssl CKOpPOCTb, MIHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaJlbHOM TOUYKHM, MX MPOEKUMHU HAa OCH CHCTEeMbl KoopAauHaT. CiokeHue nepeMelieHud u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BH)KEHHE. 3aBUCUMOCTb KOOpPJMHAT,
CKOpPOCTHU, YCKOPEHUS U MTyTH MAaTEPUAILHONW TOUYKH OT BPEMEHU M MX IpaduKH.

CBoOonHOE MmajieHue. YCKOpeHue CBOOOAHOro majeHus. JIBWKeHue Tena, OpOIIEHHOTo IOJ
YIJIOM K TOPU30HTY. 3aBHCHUMOCTb KOOPJMHAT, CKOPOCTH M YCKOPEHMs] MaTephaibHOM TOYKU OT
BPEMEHU U M X I'PaPUKH.

KpuBonuneitHoe nBuKeHHE. [[BHKEHUME MaTepUaIbHOM TOYKU IO OKPYKHOCTH. YTIJOBas
JUHEHHas ckopocTh. Ilepmom W wacrora oOpamieHus. LleHTpocTpeMuTenbHOE (HOPMAJbHOE),
KacaTesibHOE (TaHTeHIIMAJIbHOE) U MOJIHOE YCKOPEHHE MaTepUalibHOM TOUKH.



TexHuuyeckrue yCTpOWCTBA M TEXHOJOIMYECKHE MPOLECCHI: COUAOMETP, JABHKEHUE CHAPSAIOB,
LENHbIe, MecTepEHYATHIE U PeMEHHBIE TTepelauu, CKOPOCTHBIE JIU(THI.

Hemoncmpauuu.

Mopnenb cucTeMbl 0TCYETA, UIUTIOCTPALlUS] KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

CriocoObI UCCIEIOBAHUS IBUKCHHIA.

NnmocTpanust npeaeabHoro nepexoia U i3MepeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue NBHKEHUI C MCIIOJIB30BAHHEM MEXaHU3MOB.

[Tanenue Tenn B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nBrxeHus Tena, OpOIIeHHOT 0 TI0J] YIJIOM K TOPU30HTY U TOPH30HTAIIBHO.

Hanpasnenune ckopocTu Npyu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeW, TPACKTOPUM, CKOPOCTEH NBHXKEHUSI OJIHOTO M TOTO K€ Tella B Pa3HbIX
CHCTEMAaxX OTCUETA.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxKym.

N3yyeHne HepaBHOMEPHOTO IBMKEHUS € LEIBIO OMPENEIIEHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpEeHMs NpU HPSIMOJMHEWHOM PABHOYCKOPEHHOM JBHXXCHUU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckOpeHHs CBOOOIHOrO majeHHs (PEeKOMEHIOBAHO HCIONb30BaHUE LU(pOBOMH
nabopaTopun).

N3yuenue nBWKEHUs Tela, OPOIIEHHOTO TOpU3OHTaNbHO. [IpoBepka rumore3bl O MPSMOMH
MPONOPIMOHATBLHON 3aBUCUMOCTUA MEX/Y JaJbHOCThHIO MOJIETa M HAYAJIBHOM CKOPOCTHIO TEJa.

N3yuenue nBM>KEHUS TeNa O OKPYKHOCTH C MOCTOSHHOM 1O MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH MTEpHOa 00 paleHHs] KOHUYECKOr0 MasiTHUKA OT €r0 MapaMeTpPOB.

Tema 2. /lunamuxa.

Ilepoiii 3akoH Hprorona. MHepuuanbHble cucTeMBl OTcu€ra. [IpMHIMO OTHOCUTEIBHOCTH
[Nanunes. HemnepunaibHble CUCTEMBI OTCUETA (ONpeiesIeHUE, IIPUMEPHI).

Macca tena. Cuna. [IpyHumn cynepno3suuu cui.

Bropotli 3akoH HeroToHa 111 MatepruaabHONU TOYKHU.

Tpernii 3akoH HproTOHA 1IT1s1 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOT'0 TATOTEHUS. DKBUBAJEHTHOCTh TPAaBUTAIIMOHHON M MHEPTHON MACCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOIHOrO MaJieHus! OT BBICOTHI HaJl TOBEPXHOCTHIO
IUTaHEeThl U OT reorpaduyeckod MHUPOTHL. JIBMKEeHHEe HEOECHBIX Tel U UX CIIYTHUKOB. 3aKOHBI
Kemnnepa. [lepBas kocmuueckas CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJbKEHUsS U cujia TpeHus nokos. Koaddunuent
Tperus. Cuia CONpPOTHUBJIEHMS IPU JBW)KEHMM Tela B KMJAKOCTH WIM Ta3e, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCUTEJIbHOI'O JABUKEHUS.

Hasnenue. I'mapocratnueckoe napieHue. Cuiaa Apxumena.

TexHuueckre YCTpOWCTBA M TEXHOJIOTMYECKHE TMPOIECChl: MOAIIUIHUKH, JABUKEHHUE
HCKYCCTBEHHBIX CIIyTHHUKOB.

Hemoncmpayuu.

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

IIpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX UIWIMHAPOB WJM IIAPOB PA3HOM MACChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIBHO HEMHEPUHAIBHON CUCTEMBI 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 Macce o B3auMO/EH CTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOAbEME U MAJICHUU.

[{eHTpOOEKHBIC MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSI TTOKOSI, KAUEHUS M CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

W3mepenre paBHOACHCTBYIOIIEH CHII TTPH ABUKEHUH OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JABWKCHUS OpyCKa 1O HAKJIOHHOW TUIOCKOCTU
Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXHHE U PE3UHOBOM
oOpa3sie, oT ux AedopMaIu.

N3yuenne nBuKEHUsI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN uepe3 JIErkuid 0JI0K.

N3mepenne koddduimeHta TpeHUS MO BEIMYMHE YIJIOBOTO KOI(PQPHUIIMEHTAa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHUs OpycKa MO HAKJIOHHOW MIOCKOCTH C MEPEMEHHBIM K03 () PUIHEHTOM
TpPEHHUSI.

W3yueHue nBUKEHUs Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpmoe Teno. [loctymaTenpbHOe W BpalllaTelibHOE JBM)KCHHE TBEPIOro Teja.
MoMeHT cuiabl OTHOCUTENbHO ocH BpameHus. [lmedo cunibl. CroxkeHue CUJl, NMPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeNA.

YcToltunBoe, HeyCTOUNBOE, 0e3pa3IMIHOe PABHOBECHE.

TexHuuyeckre yCTporCTBa U TEXHOJIOTMYECKHUE ITPOLECCHI: KPOHIITEMH, CTPOUTENBHBIN KpaH,
pemeéTyaThie KOHCTPYKIUU.

Hemoncmpavuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomul, npaKkmuKym.

HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOIO Tejla, UMEIOLIEr0 OCh BpallleHUsI.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJI yIPYTOCTH.

N3ydyenune ycTOMYMBOCTH TBEPIOIO TENA, UMEIOLIEr0 IUIOUA/lb OMOPHI.

Tema 4. 3akoHnbl coOXpaneHUus 6 MexaHukKe.

NMnynbc MarepuanbHOM TOYKHM, CUCTEMBbl MaTepHalbHbIX TOo4eK. LleHTp Macc cucrembl
MaTepHalIbHbIX TOYEK. TeopeMa 0 IBUKEHUH LIEHTpa Macc.

WNMnynbce cuiibl 1 U3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUS! UMITYJIbCA.

PeakTriBHOE NBUKEHHUE.

MoMeHT umnyJibca MaTepuanbHOM TOUKHU. [IpencraBienne o COXpaHEeHMM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJISAX.

Pabora cuibl Ha MajoOM U Ha KOHEYHOM IepemeleHuu. ['paduueckoe mpencraBieHne padoThl
CUJIBL.

MOIIHOCTh CHJIBL.



Kunernueckas sHeprus maTepuaibHol ToUKU. TeopemMa 00 U3MEHEHNN KUHETHYECKON SHEepr UM
MaTepUaIbHON TOUKH.

IloreHuuanbHble W HeNOTeHUUaldbHble Ccuibl. [loTeHnmanbHas osHeprus. IloTeHunumanbHas
SHEprust ympyro aeQopMUpOBaHHOW MpykuHbL. [loTeHuManbHast 3HepPrust Teaa B OJHOPOJHOM
rpaBUTalMOHHOM MoJjie. [loTeHanbHas 3Heprus Teja B TPaBUTALIMOHHOM I10JI€ OJHOPOAHOrO Iapa
(BHYTpH U BHe mapa). Bropas kocmuyeckas ckopocTb. TpeThs KocMHUECKasi CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJKHOBEHHS.

VpaBHenue bepHymm Ui HOEAIBHOM KUAKOCTH KakK CJIEACTBUE 3aKOHA COXPaHEHUs
MEXaHHYECKON IHEPTHUH.

TexHuueckre yCTpoiCcTBa U TEXHOJOIMYECKUE IIPOLIECCHI: IBUKEHUE PAKET, BOAOMET, KONED,
MPYKAHHBIHA A CTOJIET, THPOCKOM, PUTYypHOE KaTaHWEe HAa KOHbKaX.

Hemoncmpavuu.

3aKOH COXPaHEHHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

N3mepeHre MOIHOCTH CHJIBI.

H3MeHeHue 3Hepruu Tena Ipu COBEpIISHUH PabOThL.

B3auMHble npeBpalieHuss KUHETUYECKOW M MOTEHIMAIbHOW SHEPruil mpu JEMCTBUU Ha TEJIO
CHJIBI TSKECTH U CUJIBI YIIPYT OCTH.

CoxpaHeHne SHEepruy Mpu CBOOOIHOM MaIEHUH.

Yuenuueckuit sxcnepumenm, nadopamopmnsie pabomot, npaKkmuxKym.

N3mepenne uMiyibca Tena o TopMO3HOMY My TH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanue cOXpaHeHUs! UMITYJbCa IPU yIIPYTOM B3aUMOJEHCTBUH.

N3MmepeHne KHHETUYECKOM PHEPTUH Tejla 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHN TOTCHIIMAILHON YHEPTUH NPYKUHBI ¢ paOOTOM CHIIBI TPEHHUS.

Omnpenenenne paboTHI CUIIBI TPEHHS TPH ABM>KEHUH TeJIa 10 HAKIIOHHOW MIIIOCKOCTH.

Paznen 3. MoJiekyasipHas ¢u3uka M TepMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopul.

OcCHOBHBIE TOJOXKEHHUSI MOJEKyJIsipHO-kuHeTndeckoir Tteopun (MKT), wux onbiTHOE
obocHoBanue. [luddysusa. bpoyHoBckoe ABukKeHHe. XapaKTep ABM)KEHUS W B3aUMOJEHCTBUS YaCTHUIL
BellecTBa. Moenu CTPOEHHUS Ta30B, )KUIKOCTEH U TBEPABIX Teld U 0OBSICHEHHE CBOMCTB BEIIeCTBA HA
OCHOBE 3TUX Mojeneil. Macca u pa3mepsl moiiekyl (atomoB). KonmuuectBo BemectBa. IlocrosiHHas
ABorajipo.

TennoBoe paBHoBecue. TemmepaTypa u criocoos! e€ usmepenus. lllkana remnepatyp Llenscus.

Mojenp U€alIbHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPHM: YacTHLbl ra3a JABUXKYTCS
Xa0TUYECKU U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

I"a3oBbic 3akoHBI. YpaBHeHHE MeHneneeBa—Knaneipona. AGcomroTHas TeMiiepatypa (Ikaa
temrnepatryp KenpBuna). 3akon JlanpToHa. M3omporiecchl B HAEaJbHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BelecTBa. [ paduueckoe mpeacTaBiIeHue H30IPOI[ECCOB: M30TEPMa, H30X0pa, H300apa.

CBs3pb MEXIy AABICHHEM U CpEeIHEH KUHETMYECKOW 3HEprued MOCTYNATEIbHOTO TENJIOBOrO
JBUKEHHUSI MOJIEKYJT HJ€alTbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOM Teopuu
UJICTHHOTO Ta3a).



CBs13p a0COJIFOTHOW TEMMEPAaTypPhl TEPMOJIUHAMHYECKON CHUCTEMBI CO CPEAHEH KHMHETHYECKOM
SHEPruei NOCTyNnaTeabHOro TEMIOBOr O ABUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoiCTBa U TEXHOJIOTMYECKUE MPOLIECCHl: TEPMOMETP, OApOMETp, MOIYUEHHUE
HaHOMaTEPHUAJIOB.

Hemoncmpauyuu.

Mojenu ABUKEHUS YacTULL BEUIECTBA.

Mojienns OpOyHOBCKOTO JBHIKEHUSI.

Buaeoponuk ¢ 3anuchio pealbHOr0 OPOYHOBCKOTO ABUKCHUS.

Juddy3us KuIKoCcTen.

Mopnens onbita IlITepHa.

[IpuTsxeHne MOIEKyI.

Mopnenu KpucTalIn4ecknuX pemeToK.

Habumronenue u nccienoBaHue U30MpoLECCOoB.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomuot, npaKkmuxKym.

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

N3ydyenne wm30TepMUYECKOro rmporecca (pPEeKOMEHJOBAaHO HCIONb30BaHUE LU(PPOBOI
nabopaTopun).

N3ydenune n30X0pHOro mporecca.

Wzyuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunoi.

Tepmonunamuueckas (TZ) cuctema. 3agaHue BHEIIHUX YCJIOBUM ISl TEPMOJMHAMHUYECKOM
cuctemMbl. BHemHue u BHyTpeHHHE napamerpbl. [lapameTpbl TepMOIMHAMHYECKOW CHUCTEMBI Kak
CpeHUE 3HAUYEHHUS BEJIMUUH, O CHIBAIOUINX €€ COCTOSIHUE HA MUKPOCKOIMUYECKOM YPOBHE.

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

Mogenps uaeanpsHOro ra3a B TepMOJAMHAMUKE — CUCTEMa YpaBHECHMI: ypaBHeHUE MeHieneeBa—
KianeiipoHa U BbIpaK€HUE JJI1 BHYTPEHHEW DHEPrUU. Y CIOBUS IPUMEHUMOCTH dTOM MOJENHN: HU3Kas
KOHIICHTPAIIUs YaCTHIL], BEICOKHE TEMIIEpaTyphl. BbIpaxkeHne 1Jisi BHYTPEHHEW S3HEPrUu OJTHOATOMHOT O
UJICATBHOIO I'a3a.

KBa3ucratuueckue U HeCTaTUYECKHE MPOLECCHI.

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

Tennonepenaya kak crnocod W3MEHEHHs] BHYTPEHHEW SHEPruu TEPMOAWHAMHUYECKOM CHCTEMBI
0e3 coBepiieHust paboThl. KOHBEKIHS, TEMIOMPOBOIHOCTD, U3TyUEHHE.

KomnuectBo temnoTsl. TennoéMkocTh Tena. YaenbHas U MOJSIpHAs TENJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maliepa. YaenpHas TelioTa CropaHus TomumMBa. Pacdyér komuuyecTBa TEILIOTHI IIpU
teronepenayde. [lousatue 06 agnabaTHOM TpoIECCe.

[TepBbIii 3ak0OH TepMOIUHAMUKU. BHyTpeHHsis1 3Heprus. KonaudecTBo TemiaoThl U padoTa Kak
Mepbl U3BMEHEHUSI BHYTPEHHEHN 3HEepruu TepMOAMHAMUYECKON CUCTEMBI.

Bropoli 3ak0H TepMOJUHAMUKH [JIs PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME TEPMOAMHAMMYECKOM CHCTEMBbl TPOXOAUT €IWHCTBEHHas ajauabata. AOcomoTHas
TemIeparypa.



BTopoil 3akOH TEpMOJWHAMUKHU JII HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXHO IEPENATh
TENJoTy OT Oojiee XOoJmomHOro Tena K Oonee Harperomy 0e3 kommneHcanuu (Kiaysuyc).
HeobpaTtuMocTs IpUpOAHBIX TPOIIECCOB.

[TpuHumne! nerictBus TeniaoBbix MammH. KIT/I.

MaxkcumanbHoe 3Hauenue KII/. [ukn Kapuo.

DKOJIOTUYECKHE AaCIEeKThl HMCIOJIb30BaHUS TEIUIOBBIX JBUraTeneil. TemniaoBoe 3arpsi3HEHHE
OKpY’KAIOILIEH CPEJIbI.

TexHuueckre yCTpPOMCTBA W TEXHOJOTMYECKHE MPOLECCH: XOJOAWIbHUK, KOHIMUIIMOHED,
TU3ENbHBIN M KapOopaTOpHBIN ABUTATENH, MapoBasi TypOWHA, MOMydeHHE CBEPXHU3KUX TEMIIEPaTyp,
YTUJIM3aIUsl  «TEMJIOBBIX» OTXOJOB C  HCIOJb30BAaHMEM TEIJIOBOIO Hacoca, YTWIM3aLUs
OMOOPraHMYECcKOro TOIUIMBA J1JIs1 BBIPAOOTKH «TETIJIOBOWY U DJIEKTPOIHEPTUH.

Hemoncmpavuu.

N3menenune TemnepaTypsl pu ainabaTuyeCcKOM pacIIupeHuH.

BoznymHoe oruuso.

CpaBHeHHE YIEIbHBIX TEIIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEN SHEPruu.

HccnenoBanue anqnabaTHOr O mpoiecca.

KomnbroTepHble MO/IENN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomoi, npaKkmuxKym.

N3mepenue yienbHON TEMI0EMKOCTH.

HccnenoBanue npoiecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aarnabaTHOr O Mpolecca.

N3yyeHne B3aMMOCBSI3M SHEPruM MEKMOJIEKYJISPHOIO B3aUMOACUCTBUS M TeMIIepaTypbl
KHUIIEHUS )KUJKOCTEM.

Tema 3. Acpecammnuie cocmoanusa éewjecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHjeHcanus. McmapeHne W KumeHwe. YenbHas — TemiaoTa
napooOpa3oBaHMsL.

Haceimiennsle 1 HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTD IJIOTHOCTU U JIABJICHUS
HACBIIIEHHOIO0 Mapa OT TeMIepaTypbl, HMX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOrO Iapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JABJICHUS B dKUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHASI U OTHOCHUTEIIbHAS BIIaKHOCTD.

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

Hedbopmaruu tBEpAOro Tena. Pactskenue u ckarue. Casur. Monyns FOnra. Ilpenen ynpyrux
nedopmaruii.

TennoBoe pacHIMpeHHE JKUIKOCTEH M TBEPABIX Tel, 00BEMHOE M JIMHEHHOE pacIIupEHHE.
AHTapMOHM3M TEIUIOBBIX KOJeOaHUW YacTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOIO paclIMpeHus Tenl (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPrun B Ga30BbIX MEPEX0/Iax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTHOE HaTsHKeHHE. KodddHUIMEHT MOBEepXHOCTHOrO HATsDKeHHs. KamminspHbie
ABJIEHUSA. JlaBlIeHHE MOJI MUCKPUBIIEHHOW IMOBEPXHOCTBIO KUJAKOCTH. Dopmyiia Jlammaca.

TexHuyeckre yCTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHl: KUAKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepuabl.

Jemoncmpauuu.

TemnnoBoe pacumpeHue.



CBOICTBA HACBIILIEHHBIX MTAPOB.

Kunenwne. Kunenue npu noOHM>KEHHOM JJaBJICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSHKEHUS.

OnbITHI C MBUIBHBIMU TIJIEHKAMU.

CmauuBaHue.

Kanumsipabie siBjeHUS.

Mopnenu HEHbIOTOHOBCKOM )KUIAKOCTH.

CriocoObI U3MEPEHHSI BIIaKHOCTH.

HccnenoBanue HarpeBaHus 1 TUIaBJICHUS KPUCTAUIMYECKOr0 BEIIeCTBa.

Bunbl nedopmarnimii.

Habmonerne Mansix nedopMariuid.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIapEHUSI JKUJKOCTEN.

N3mepenne yaenpHON TEIUTIOTHI IIABJICHUS JIbJIa.

N3y4yeHne CBOMCTB HACHIIICHHBIX I1APOB.

N3mepenne abCcomoTHON BJIAYKHOCTH BO3yXa U OLIEHKA MaCChl MapoB B TOMEIICHHUH.

N3mepenne ko3 duimenta moBepXHOCTHOT O HATSKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAe(QOpMalMd PE3WHOBOro oOpaslia OT MPHUIIOKEHHOH K HeMy
CHJIBL.

Pa3nen 4. DinekrpoauHaMuKaA.

Tema 1. Inekmpuueckoe none.

OnekTpu3anus Tel U e€ MNPOSABICHUS. ODJNEKTpUUecKUi 3apsn. J(Ba BHAAa 3IEKTPUUYECKUX
3apaaoB. [IpoBOJHUKM, NHUAJIEKTPUKU U MOJYNPOBOJHUKH. DJIEMEHTAPHBIM SJEKTPUUECKUM 3apsij.
3aK0H COXpaHEHHS JIEKTPUYECKOr 0 3apsiia.

B3aumoneiictBue 3apsnoB. Toueunblie 3apsaasl. 3akoH KyioHa.

Onekrpudeckoe noine. Ero aeiicTBre Ha 3JIEKTpUYECKHE 3apsibl.

HanpsokéaHocTe  anekTpudeckoro monsd. [IpoOHbiii  3apsna.  JluHMM — HanmpspkEHHOCTH
AIIEKTPUUECKOro NoJisi. OTHOPOAHOE DIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTE 3JEKTPOCTATUYECKOr0 IMOojds. Pa3HOCTP MNOTEHUIMAIOB M HANpsKEHUE.
[loreHumanbHast sHeprus 3apsaa B 3JIEKTPOCTAaTUYECKOM Moje. [loTeHnmuman 3yeKTpocTaTH4ecKoro
nossi. CBsI3b HANPSDKEHHOCTH TOJISE M PA3HOCTH MOTEHIIMANIOB ISl JIEKTPOCTATUYECKOro Mo (Kak
OJTHOPOJHOT0, TaK U HEOJJHOPOJIHOTO).

[IpuHIMI Cynepno3uLnK 3JIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepbl. Ilome paBHOMEpHO
3apsKEHHOro mo 00béMy mapa. [lone paBHOMEpHO 3apsKeHHONH OECKOHEYHOM miockocTu. KapTuHbI
JUHUN HAaIPsKEHHOCTU ATUX MOJIEH U SKBUITOTEHIIMAIBbHBIX TTOBEPXHOCTEH.

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

JM3neKTpUKY B 3JIEKTPOCTaTUYECKOM ToJie. JlusnnekTpuyeckasi MpOHULIaeMOCTh BEILIECTBA.

Konzgencatop. D1eKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOT0 KOHI€HCAaTOpa.

[TapannenbHoe coeanHeHne KoHAeHcaTOpoB. [locnenoBaTenbHOe COeAMHEHUE KOHEHCATOPOB.

DHeprus 3apsHLKEHHOr0 KOHAeHcaTopa.

JBrxkeHue 3apsoKeHHOM YacTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: 3IEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATHYECKAsl 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB, KOHAEHCATOphI, reHepaTop Ban ne
['paada.



Hemoncmpavuu.

YCeTpolCTBO M NPUHIUIT ACHCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TO0JIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPsSKEHHBIX IJIACTHH.

Monens anekTpocrtaTudeckoro reaepatopa (Ban ne I'paada).

[IpoBOJHUKH B 3JIEKTPUYECKOM TOJIE.

DNeKTpocTaTUy ecKas 3aluTa.

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

3aBUCHMOCTh 3JIEKTPOEMKOCTH IJIOCKOI0 KOHAEHCAaTOopa OT IUIOUIAJAM TJIACTHH, PACCTOSHHS
MEX1y HUMHU U AUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus AEKTPUIECKOro M0 3apsHKEHHOI0 KOHAEH CaTopa.

3apsaka v pa3psakKa KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii s3xcnepumenm, nadopamopusvie padomuol, npaKmuKym.

OrneHka cuJ1 B3aUMOICH CTBUS 3aPsKEHHBIX TEJl.

HaGmonenue mnpeBpallleHuss 3HEPIUM 3apsHKEHHOI0 KOHAEHCAaTopa B JHEPIUI0 U3JIy4EHHUS
CBETOAMOJA.

W3y4yenne npoTekaHus TOKa B LEMH, COAEpKAIed KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIMANOB (HAMPSDKEHUS) MPH MOCIEN0BATEILHOM COEIUHEHUU
KOH/ICHCAaTOPOB.

HccnenoBanue paspsjia KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannstii 31eKmpudecKuil mok.

Cuia Toka. [locTosHHBIN TOK.

YCioBUs CYIIECTBOBAHUS IOCTOSIHHOTO 3JIEKTPUUYECKOro Toka. Mctounuku Toka. Hanpsikenue
Uu3/C é.

3akoH Oma i1 ydacTka I1eTi.

DNEKTPUUYECKOE CONPOTUBJIEHHUE. 3aBUCUMOCTh CONPOTUBIIEHHSI OJHOPOJHOIO NMPOBOJHUKA OT
€ro JUIMHBI U TUIOIA/IA MTOMEPEYHOr0 CEYEHHUs. Y 1eIbHOE CONPOTUBRIIEHNE BEIIECTBA.

IlocnenoBarenbHOE, MapalIENbHOE, CMEIIAHHOE COCIMHEHUE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJIeKTprudeckux nemnei. [Ipasuna Kupxroda.

Pa6ora snextpuueckoro Toka. 3akoH /xoyna—Jlenuna.

MOIIHOCTB AJIEKTPUYECKOro TOKA. TenoBas MOIIHOCTG, BbIIENsAeMas Ha pe3UCTOpeE.

OJIC u BHyTpeHHEE CONpPOTUBIIEHHE MCTOYHHMKA TOKa. 3akoH Oma i MOJHON (3aMKHYTOM)
3JeKTpUUEeCKON Lenu. MOIMHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIkaHue.

KonzgencaTop B 1€y MOCTOSIHHOT'O TOKA.

TexHuueckre ycTpoicTBa U TEXHOJOIMYECKUE IMPOLIECChl: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
CUETUHK BIIEKTPUYECKON SHEPIUU.

Jemoncmpauyuu.

W3mepeHue cuiibl TOKA U HaNPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIpsDKEHUs JJIL PE3UCTOpa, JIaMIIbl HaKaJIMBaHUS
U CBETOAMO/A.

3aBUCUMOCTh  CONPOTHUBJICHHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOUIAJHU
MOMEPEYHOro CEYEHHs U MaTepurara.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIIEHUS IPU MOCTOSIHHOM HaIlpsDKECHUH.

IIpsmoe m3mepenne DJIC. KopoTkoe 3aMblkaHMe TIalbBaHUYECKOTO 3JIEMEHTa U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUSI.

Crioco0Obl coemMHEeHNsT ICTOYHUKOB Toka, DJ]C GaTapeii.



HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXJAy MOJKOCAMH HCTOYHHMKA TOKA OT CUJIBI TOKa B
LEIH.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomuot, npaKkmuxKym.

HccenenoBanue CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro COnpoTUBIICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JJIS1 JIaMITbl HAKaJIMBaHMUSL.

VBenuueHue npeaena u3MEpeHus aMrnepMeTpa (BoJIbTMETPA).

N3mepenne D/]C 1 BHyTpEHHETO COMPOTUBJICHUSI HICTOYHUKA TOKA.

Uccnenosanne 3asucumoct DJ[C ranbBaHMYECKOro 3JIEMEHTa OT BPEMEHHU MpPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXY IOJIFOCAMH HCTOYHUKA TOKA OT CUJIbI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTA UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznruunsix cpeoax.

DneKTpudecKas MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTH COIPOTHBIICHUS METANIOB OT TemrepaTrypbl. CBEpXIpPOBOAUMOCTbD.

DNEeKTPpUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass U MPUMECHAsl MPOBOJUMOCTH MOMYNPOBOIHUKOB. CBOICTBa
p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUN TOK B JIIEKTPOJIUTAX. OJEKTPOJUTHYECKAs OUCCOLUALMS. DJIEKTPOJIU3.
3akonbl Papajest s 3NEKTPOIU3A.

OnekTpudyeckuid TOK B ra3zax. CamMoCTOSTEIbHBIM U HECaMOCTOSITENbHBIN pa3psa. Pasnuunbie
TUIIBI CAMOCTOSITENIBHOTO pa3psaaa. MonHus. [Inazma.

TexHuueckre yCTpoHUCTBa U NMPAKTUYECKOE MPUMEHEHUE: Ta30Pa3psAHbIE JIAMIIbl, 3JI€KTPOHHO-
aydeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AHON, TPaH3UCTOP, (OTOAMOA, CBETOIHO,
rajbBaHHUKa, paQUHUPOBAHKE MEH, BHITUIABKA ATFOMHHHS, DJIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpauyuu.

3aBUCHMOCTH COMPOTHUBJICHUS METAJIOB OT TEMIIEPATyPHhI.

IIpoBOAMMOCTE JIEKTPOIIUTOB.

3akoHsl ekTponuza dapanes.

HckpoBoii paspsa ¥ IpOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOJIMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOAMMOCTD IHOA.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomoi, npaKkmuKym.

Habmonenne snexTponusa.

N3mepenue 3apsa 01HOBAJICHTHOI'O HOHA.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATyphI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEpUCTUKU IUOAA.

Du3nyecKuil IPaKTHKYM.

CriocoObl u3MepeHus: (QU3NYECKUX BEJIMYUH C HCIOJb30BAHMEM AaHAJOrOBBIX U LU(POBBIX
U3MEPHUTEIbHBIX TPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCHTEIbHBIC
MOTPELTHOCTH H3MepeHnid pru3nueckux BenuduH. OeHKa I'paHull TOrPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, HCCIEIOBAHUA 3aBUCUMOCTEH (M3UYECKUX BEIUYHH,
IpoBepKa NpPEUIOKEHHBIX THUIOTe3 (BHIOOP M3 padOT, OMMCAHHBIX B TEMaTHYECKHX pazfenax
«Y4YEeHUYECKUI IKCTIEPUMEHT, TaOOpaTOpHBIE PA0OTHI, TPAKTUKYM).

MexnpeameTHble CBSI3H.



Nzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce ocyliecTBisSeTcs ¢ y4€TOM
COZIEpKaTeNbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMHu MaTeMaTHKHU, OMOJIOT MU, XUMHUH, reorpadguu u
TEXHOJIOTHH.

Mesicnpeomemmnsvle NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHHE, Hay4YHbIH (akT, rumoresa, ¢Gu3NYecKkas BEIWYMHA, 3aKOH, TEOpHs, HaOII0eHHeE,
HKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, HW3MEPEHHE, MOTPEIIHOCTH H3MEpPEHHUIl, N3MepUTEIbHbIE
npubopsl, 1 poBas 1adbopatopus.

Mamemamuka: peuieHue cUCTeMbl ypaBHeHWH. JlmHeliHas (yHKuus, mapabomna, rumepOona,
ux rpadpuku u cBoiictBa. TpuroHomerpuueckue (GpyHKIHUU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKJIECTBO. BEKTOPHI M MX MPOEKIMU HA OCH KOOPAMHAT, CIOXKEHUE
BEKTOPOB.

Buonozusn: mexanndeckoe NBWKEHHE B JKMBOM mpupoxae, Auddysus, ocMoc, TEnIooOMeH
KHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOWIEH Cpeibl, YTHIIM3aluus OHOOpPraHHYECKOro
TOTLIMBA JJI1 BEIPAOOTKHU «TETJIOBOM» U AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KAUJUIIPHBIE
SBJICHUSI B IPUPOJIE, FIEKTPUUECKHE SIBJICHUS B KUBOM PUpPOJE.

Xumua: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHas Macca, IMOJIyueHHe HAaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XKMIKOCTEH M
ra3oB, JKUJIKME KPHUCTAJLIbI, 3JIEKTPUUECKUE CBOMCTBA METAJUIOB, 3JEKTPOJMTUYECKAs] TUCCOLUALINS,
rajbBaHUKa, HIEKTPOHHAs MUKPOCKOIIHUS.

T'eozpaghus: BnaxxHoCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHHE IBWIKCHUH C HMCIOJIb30BAHHMEM MEXaHH3MOB, YUET CyXOro M
JKUJKOTO TPEHHUS! B TEXHUKE, CTATUUECKHE KOHCTPYKLIMHU (KPOHIUTEWH, peméTyaTble KOHCTPYKIIUH),
HCI0JIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOIOMET U IPYrue), ABUraTeb
BHYTPEHHErO CropaHus, HapoBas TypOuWHA, OBITOBOW XOJOAMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HaHOMATEepHalOB, U HAHOTEXHOJIOTHUH,
DIIEKTpOCTATUYECKasl ~ 3alWTa,  3a3eMJIEHHE  JJIEKTPONPHOOPOB,  razopaspsAaHbIe  JIAMIIBI,
MOJIYIIPOBOAHUKOBBIE TPHUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3nen 4. DinexkTpoguHamMuKa.

Tema 4. Maznummnoe noe.

B3anmoseiicTBUE MOCTOSHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruuTtHoe noJie. Bektop
MarHMTHOW UHAYKIUU. [IpuHIIMI Cynepno3ullMu MarHUTHBIX MOJIeH. JINHUYM MarHUTHOM UHAYKIUH.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSMOr0 MPOBOJHUKA, KATYIIKHA U KPYTOBOTO BUTKA).
OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBjIeHUE U MOAYJIb.

Cuna Jlopenua, e€ HampaBlieHHE U MOAYJb. JIBUKEHHE 3apsKEHHOM YacTHUIBI B OAHOPOIHOM
MarHuTHoM 1oJje. Pabora cusl Jlopenna.

MarnutHoe 1oJje B BemectBe. eppoMarHeTuku, napa- u JuaMarHeTHKH.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHE TMPOIECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JICKTPOMarHWTOB, TECTEP-MYJIBTUMETD, dJCKTPOABUTATENIb SIKOOW, YCKOpPHTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

Kaptuna nuHUI WHIYKIIMW MarHUTHOTO TIOJIST TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHHUTOB.



KaprtuHa nmuHuUN MarHUTHON MHAYKUMU MOJS JJIMHHOTO HPSIMOrO IMPOBOJHHMKA U 3aMKHYTOTO
KOJIBLICBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JeiicTBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOIIUTA.

Habmonenre qBuKeHHs MyYKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIIUT AEHCTBUS AIIEKTPOU3MEPUTEILHOTO MPHUOOpa MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

HccnenoBanue MarHUTHOT O MOJISL MOCTOSTHHBIX MAarHUTOB.

HccrnenoBanue CBOMCTB eppOMarHETHKOB.

HccenenoBanne qeHCTBHS MOCTOSSHHOIO MarHUTA HA PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIbI TOKA.

Omnpenenenrne MarHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHHUS CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOyKyus.

SIBneHue oayekTpoMarHuTHOW MHAyKIuM. [loTok BekTopa MarHuTHOM uHAyKmuu. OJC
MHAYKLUMU. 3aKOH 3JeKTpoMarHuTHoW mHaykuuu Papaznes. Buxperoe anexrpuueckoe mnosne. Toku
®dyko.

S/1C uHIyKUMHU B IPOBOJIHUKE, IBMKYLIEMCS B OTHOPOJIHOM MarHUTHOM I10JI€.

[TpaBumno Jlenua.

WupyktuBHOCTh. KaTymika MHIYKTMBHOCTM B LIEM MOCTOSHHOIO TOKa. JSIBiieHue
camouHaykiuu. 3J[C caMOUHAYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIeKTpOMarHuTHOE MoJIE.

TexHuueckre yCcTpoWCTBa M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIIMOHHAS I€4Yb, COJIEHOU],
3allyTa OT JIEKTPU3ALMH TeJl IPU JBUKEHUU B MArHUTHOM I10JI€ 3eMJIH.

Hemoncmpayuu.

HaGmoaenue siBIeHUS 3I€KTPOMAarHUTHOM MHIYKIIUH.

Hccnenosanue 3aBucuMoctd D/]C MHIYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOI'O IMOTOKA.

IIpaBuino Jlenua.

[Tagenue MaruuTa B aJIIOMMHHEBOH (MeHOM) TpyOe.

SIBneHne cCaMOMHIYKLIUH.

Hccnenosanue 3aBucumocty 3/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomboi, npaKkmuKym.

HccnenoBanue ABiICHUS 3JIEKTPOMArHUTHOW MHYKIIHH.

Ornpenenenre HHAYKIUU BUXPEBOTO MarHUTHOTO MOJISI.

HccnenoBanue ABiIeHUS CAMOUHAYKIUU.

COopka MozenH 3JeKTPOMarHUTHOT O TeHepaTopa.

Pa3nea S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Kounebarenbnas cucrema. CBoOOaHBIE KOeOaHMS.

['apmonnyeckue konebanusa. Kunematnueckoe M JUHAMHUYECKOE OMHMCAHUE. DHEPreTHYecKoe
onucaHue (3aKOH COXpaHEHHs] MEXaHMYeCKOH »HHepruu). BbIBOA JAMHAMHUYECKOrO OMUCAHUS
rapMOHMYECKUX KOJIeOaHUN U3 UX SHEPreTUYECKOro 1 KWHEMAaTHUECKOTO OMHCaHuUS.

Amnmuryna u ¢dasza kxosnebanuil. CBA3p aMIUIMTYABl KOJEOAHMM HMCXOAHOM BEJIMYMHBI C
aMIUTUTYJaMU Kosie0aHHil €€ CKOPOCTH U YCKOPEHUSI.



Ilepuon u wactora konebGanuil. Ilepmon ManbIx CBOOOIHBIX KOJI€OaHUN MaTEMaTUYECKOTO
MmasTHHKA. [lepuon cBoOOIHBIX KOJIeOaHU NPYKUHHOTO MasiTHUKA.

[Tonarue o 3aryxarommux KojeOaHusx. BoiHyxkneHHble koneOanus. Pezonanc. PezonancHas
KpuBasi. BiusHue 3aTyxaHus Ha BUJ PE30HaHCHON KPUBOW. ABTOKOJIEOaHMUS.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKHE IIPOLECCHl: METPOHOM, 4Yachl, Kayeld,
MY3bIKaJIbHbIE HHCTPYMEHTBHI, ceficMorpad.

Hemoncmpauyuu.

3anuch Kone0aTeNbHOr O IBUKEHUS.

HaGmroieHre He3aBUCMMOCTH NIEpUO/Ia MaJIbIX KOIeOaHU| Tpy3a Ha HUTH OT aMIUIU TY/bI.

HccrnenoBanne 3aTyXalomuX KOMeOaHWA M 3aBUCHUMOCTH MepHoAa CBOOOIHBIX KOJeOaHUH OT
COIIPOTUBJICHMUS.

HccnenoBanne koneOaHW Tpy3a Ha MACCHMBHOM NpYXHHE C IIeIbl0  (OPMUPOBAHUS
IPEACTaBIEHUN 00 U1eaIbHON MOJIENN NPYKUHHOIO MasTHUKA.

3aKOH COXpaHEHHUs PHEPrUU NP KosieOaHUAX I'py3a Ha MIPYKUHE.

HccnenoBanue BBIHYXAEHHBIX KOJIeOaHUH.

HaGmonenne pe3onanca.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomuot, npaKmuKym.

N3mepenne nepruoja cBOOOAHBIX KOJIEOAHNH HUTSHOIO U MPYKUHHOI'O MasiTHUKOB.

N3yuyeHne 3aKOHOB ABMKEHMS TeJla B X0J1€ KoJIeOaHUI Ha yIpyroM MojBece.

W3ydeHue IBUKEHUS HUTSHOIO MasTHUKA.

[TpeoGpa3oBaHue SHEPTUU B IPYKUHHOM MasiTHHKE.

HccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXalOIMIUX KOJEOaHUH.

HccnenoBanue BoIHYXICHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummusle Koredanus.

KonebatenpHblit  KOHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KOJEOAHHMS B  MICAIBHOM
konebaTenbHOM KOHType. @Dopmyna Tomcona. CBs3pb aMIMTyIbl 3apsia KOHAEGHcAToOpa ¢
aMIUTUTYI0M CHIIBI TOKA B KOJe0aTeIbHOM KOHTYPE.

3aKOH COXPaHEHHUs PHEPIUU B UJICAIBHOM K0JIE0aTEIbHOM KOHTYpE.

3aTyxarolue 3JIeKTPOMarHuTHbIE KojieOaHusl. BoIHYX1C€HHbIE JIEKTPOMarHUTHbIE KOJIEOaHMSL.

[TepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE M ACHCTBYIOIIEe 3HAUEHHE
CHJIBI TOKA U HANPSHKEHUSI TPH Pa3IMYHON opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycOuZaIpHbIM NepeMeHHbI TOK. Pe3ucTrop, KOHAEHCaTOp M KaTyllKa MHIYKTUBHOCTH B
LEMH CUHYCOUAAIBHOIO IIEpEMEHHOr0 Toka. Pe3oHaHc TOKOB. Pe3oHaHC HaNpsKeHUH.

Wneaneuplii  Tpancdopmatop. IlpomsBoacrtBo, mepenaya M MOTpeOIEHUE 3IIEKTPUUECKON
SHEPruM.

DKOJIOTUYECKUE PHUCKM IIpU IPOU3BOACTBE 3eKTpodHepruu. KyipTypa wucnonpzoBaHus
JJIEKTPOdHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue ycTpOHCTBA U TEXHOJOIMYECKHE MPOLIECCHI: JIEKTPUUECKUN 3BOHOK, F€HEpATOp
[IEPEMEHHOI 0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOIHBIC AIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuuorpaMMbl 3JI€KTPOMarHUTHBIX KOJeOaHUH.

['enepaTop He3aTyXalIUX 3JIEKTPOMArHUTHBIX KOeOaHui.

Mozenb 371eKTpOMarHuTHOr O FeHepaTopa.

BriHyX/1eHHbIE CHHYCOUJANbHbIE KOJIeOaHMUsL.



Pesucrop, kaTy1ika HHAYKTUBHOCTH ¥ KOHJEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pezonanc mnpu nocienoBaTeNbHOM COEJUHEHMHM pE3UCTOpa, KATYIIKU HHIYKTHUBHOCTH U
KOH/JIEHcaTopa.

VYCTpoicTBO M MPUHITUT ACHCTBHS TpaHChopMaTopa.

Mogenb THHUH IEKTPOIepeaayu.

Yuenuueckuit skcnepumenm, nabopamopnsvie padomeul, nPAKMUKYM.

Wzydenue tpanchopmaropa.

HccnenoBanne mnepeMEeHHOrO TOKa 4Yepe3 IMOCJIe0BAaTEeIbHO COEIMHEHHBIE KOHJIEHCATOp,
KaTylIKy U pE3UCTOp.

Habmonenre SeKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmpomMazHUmHbsle 01HbL.

MexaHnueckiue BOJIHBI, YCIOBUSI UX pacnpocTpaHeHus. [lonmepeunbie U mpoaoJibHbIE BOJIHBI.
[lepron, ckopocTh pacmpocTpaHEeHHUs M JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKUX BOJH: OTPaXKEHUE,
peoMiIeHr e, UHTEpPEepeHUs U TUPPAKLIUS.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHNE OKPYKAIOIIEN CPEIIbl.

DJEeKTpPOMAarHUTHBIE BOJHBI. YCIOBUS M3Iy4EHHUS OJJIEKTPOMArHUTHBIX BONH. Bianmuas
OpHEHTALIUS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJEKTPOMArHUTHBIX  BOJH:  OTpaKE€HHE,  MpPEJIOMIICHHE,  MOJSIpU3alus,
UHTEpPEPEHITUSA U TUPPAKITHU.

[Ikana >MeKTPOMarHUTHHIX BOJH. [IprMeHeHne 3J1eKTpOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHLKIIBI paiuOCBSI3H U TesneBUIeHHS. Paguonokamus.

DJEKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH Cpebl.

TexHuueckune ycTpolcTBa U MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHble HHCTPYMEHTHI, paaap,
panuonpuéMHIK, TEIeBU30p, aHTeHHa, Teraedon, CBU-neus, ynbTpa3ByKkoBas TUAarHOCTHKA B TEXHHUKE
U MEIUIIMHE.

Hemoncmpavuu.

OO6pazoBaHue U pacnpocTpaHEHHUE MONEPEUHBIX U IPOAOJIbHBIX BOJIH.

Koneb6momeecs Teno Kak HUCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habmonenne oTpaxeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHn u Judpakiiui MeXaHH4eCKUX BOJIH.

AKyCTHUYECKHI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpuMeHEeHHe.

Habmonenre cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY10M U YaCTOTOM KoJieOaHUH.

HccrnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPa)K€HHUE, MpEIOMIICHHE, MOJSpU3alus,
nudpakuus, “HTepdepeHIsI.

Oo6napyxeHue HHPPaAKpaCHOT0 U yIbTPaQHUOIETOBOTO U3ITYICHUN.

Yuenuueckuit skcnepumenm, nabopamopnvie padbomuoi, RPAKMUKYM.

N3yuenne napamMeTpoB 3BYKOBOW BOJHHBI.

N3ydenne pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMmonuHeiiHOE pacnpocTpaHeHHE cBeTa B omHoponHou cpene. Jlyu cBera. ToueuHblid
UCTOYHHK CBETA.



OtpaxeHue cBeTa. 3aKOoHbI OTpakeHHs cBeTa. [locTpoeHune n300pakeHuil B MJIOCKOM 3€pKalle.
Cdepuueckue 3epkana.

[Ipenomnenne cpera. 3aKOHBI MpEIOMIICHUs CBeTa. AOCOMIOTHBIN TOKAa3aTellb MPEIOMIICHHUS.
OTHOCHUTENBHBIN ITOKa3aTelb NpeaoMiIeHHs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOLLIEHUE JIJIMH BOJIH
IIpU NIEPEX0]1€ MOHOXPOMATHUECKOr 0 CBETa Yepe3 IpaHully pasjiesia AByX ONTUYECKUX CPE.

Xon nyueii B mpusme. Jucnepcus cBera. ClIoxHBINA cocTaB Oenoro ceeta. L[BerT.

ITonnoe BHyTpeHHEe oTpaxenue. [IpenenbHblid yroJl MOJIHOrO BHYTPEHHETO OTPaXKEHHUSL.

CoOuparonie 1 paccenBaroliye JUH3bl. ToHKas jauH3a. POKYCHOE pacCTOSIHME U ONTUYECKast
CHJIa TOHKOW IMH3bI. 3aBUCHMOCTh (POKYCHOTO PACCTOSHHUS TOHKOH cQepHuecKod JMH3BI OT €&
TFE€OMETPUU U OTHOCUTEIBHOI'O ITOKA3aTENs IPEIOMIICHHUS.

dopmyJia TOHKOH JIMH3BL. YBEJINYEHUE, 1aBaEMOE JINH30M.

Xox Jy4a, IMPOLIEAIIEro JUH3Y IOJA IPOU3BOJIBHBIM YIVIOM K €€ TJIABHOW ONTHYECKOM OCH.
[Toctpoenne n300paskeHU TOYKU M OTpE3Ka MPSAMOM B COOMpAIOIINX M PAacCEMBAIOLINX JMH3aX U UX
CUCTEMaXx.

OnTuueckue npudopsl. Pa3peniaromast ciocoOHOCTh. 1'71a3 Kak onTHYecKas cucTema.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

Bonnoas ontuka. UnaTepdepennus ceera. KorepeHTHbIe HCTOYHUKUA. Y CJIOBUS HAOIIOICHUS
MaKCUMyMOB M MHUHHUMYMOB B HMHTEpP(EpPEHIMOHHONH KapTUHE OT JIBYX KOTE€PEHTHBIX HCTOYHHKOB.
[TpumMepsl KITacCHUECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. dudpakiuonHas pemérka. YciaoBue HaOMIOASHHS TJABHBIX MaKCHMYMOB
pU NAJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsgpuzanus crera.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHME IMPOLIECChl: OYKH, Jyla, IepUCKOIl,
doTroanmapaT, MUKPOCKOI, MPOCKIMOHHBIA ammapar, MPOCBETJIEHUE ONTHKH, BOJIOKOHHAS OITHKA,
TupaKkIIHOHHAS pemeTKa.

Jemoncmpauyuu.

3aKOHBI OTPa)KEHUS CBETA.

HccenenoBanue npeaoMIIEHUs CBETA.

HaburoieHne noiHoro BHyTPEHHET0 OTpaxkeHusl. Mozienp CBETOBOAA.

HccenenoBanue xo/1a CBETOBBIX MIyYKOB Yepe3 MII0CKONAapaIeNIbHYIO NIACTUHY U IPU3MY.

HccnenoBaHue cBOMCTB H300pakeHUH B JIMH3AX.

Monenu MUKpOCKoOna, TEJIECKOIA.

Ha6mronenne naTepdepeHum cBeTa.

HaOmroneHue 1BETOB TOHKUX IJIEHOK.

Ha6mronenune nudpakiuu ceera.

N3ydenne nudpaKkiimoHHOW PEIIETKY.

Habmonenne nudpakimoHHOTO CIIEKTpa.

Habmonenne nucnepcuu cBera.

Hal0nroaeHue moaspu3aluu CBETa.

[IpumeHeHue NoJIIPOUAOB JJIsl U3YUEHHUSI MEXaHUUECKUX HANPSXKEHUM.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomoi, npaKkmuxKym.

N3mepenne nokaszaTesst MpeJoMIIeHHs CTEeKJIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUS OT BelecTBa (Ha MpUMEpEe KUAKUX
JIMH3).

H3mepenne GpokycHOro paccTOSHUS pacCEeUBAIOLINX JIMH3.

[Tonyuenue n3o0pa>keHUs B CUCTEME U3 IUIOCKOT0 3epKaja U JUH3BL



[Tonyuenue n3o0pakeHus: B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TeIecKOnuYecKUX CHCTEM.

Habmonenue nudpaxkiuuu, nHTeppepeHiny U NoJsipu3aliy CBETa.

N3y4eHne noaspu3aluy CBETa, OTPAKEHHOI'O OT IOBEPXHOCTH IUAJIEKTPUKA.

W3ydenue nHTEpHEpPEHIINH Ta3€PHOTO UIITYUCHHS HA ABYX IIEIAX.

HalGnroaeHue nucnepceun.

Habmonenne u uccnenoBanue UG paKkOHHOTO CIIEKTpa.

N3mepenure TJIMHBI CBETOBOM BOJIHBI.

[Tonyuenue criekTpa U3IyYSHHs CBETOANOA MPH MTOMOIIN AU(PPAKIIUOHHON PEIIETKH.

Pa3nen 6. OcHOBBI ClIeIHATIBHON TEOPHH OTHOCUTEJIBHOCTH.

I'paHuIBl NPUMEHMMOCTH KIIACCUYECKOM MexaHWku. llocTynaTel cnenuanbHONM TEOpUH
OTHOCHUTEIBHOCTH.

[TpocTpancTBEeHHO-BpeMeHHOM nHTepBal. [IpeodpasoBanus JlopeHna. YcioBre NPpUYUHHOCTH.
OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U COKpAIlleHUE JUINHBI.

DHeprusi U UMIYJIbC PEIIATUBUCTCKON YaCTUIIBL.

CBs13b MaCCBI C PHEPrUEH U UMITYJIHCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPTUs MTOKOSI.

TexHuuecknue yCTpPOWCTBA W TEXHOJOTHYECKHE TMPOILECCH: CIIyTHUKOBBIE MPHUEMHUKH,
YCKOPUTEIIN 3apsSyKEHHBIX YAaCTUL.

Y4eHn4YecKuil IKCIePUMEHT, T1ab0paTOpHbIE padOThI, TPAKTHKYM.

OnpezneneHre HMITyJlbca M JHEPTHM PEISATUBUCTCKUX dYacTHil (Mo QororpadusiMm TpeKoB
3apsKEHHBIX YaCTHUL B MArHUTHOM I10JI€).

Pasznen 7. KBanToBas pusuka.

Tema 1. KopnycKyaapHuo-601H0801 Oyanusm.

PaBHOBecHOE TemoBoe M3IydeHHE (M3JIydyeHHue aOCOMIOTHO YEPHOro Tena). 3aKOH CMEUICHHUS
Buna. ['unotesa [lnanka o kBaHTax.

®oTOHBI. DHEPrUst U UMITYJILC (HOTOHA.

®otoapdexr. OnpiTel A. I'. CtoneroBa. 3akonsl potodrddekra. YpaBHeHHE DWHIITEIHA IS
dortorddexra. «KpacHas rpanuna» Gorospdexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JABJIEHHE CBETAa HAa aOCOJIOTHO MOIVIOUIAIOIIYIO M abCOJIFOTHO
oTpakaronyto noBepxnocts). OnsiTel [1. H. Jlebenena.

BonHoBsie cBoiicTBa yactull. Bosnbr ne bpotins. [Inunaa BomHb e bpoiiist u pa3mepsl oonactu
JIOKaJ3aluu JBIXKYyIIeiics yactuubl. KopnyckymnspHo-BOJHOBOW ayanu3M. Judpakius 371eKTpOoHOB
Ha KpUCTaJlJIax.

Cneuunduka nsmepenuii B Mukpomupe. CooTHomeHus Heonpeaenénnocrei [ 'eizenoepra.

TexHuueckre YCTPOMCTBA W TEXHOJOTMYECKHUE TIPOIECCHl: CIEKTPOMETP, (POTOIIEMEHT,
dboTonaTYNK, TYHHEIbHBII MUKPOCKOII, COTHEUHAs OaTapes, CBETOIUO/I.

Jemoncmpauyuu.

®o1o3¢(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKkoHOB BHEIHEro (otodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBEIEHHOCTH.

CBeroauo.

ConHeunas GaTapes.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

Hccnenosanue poTopesucropa.

N3mepenne nocrostaHoiM [Imanka Ha ocHOBe uccaenoBanus porodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAIIPSIKEHUS.



Tema 2. Quzuxa amoma.

OMBITHI IO UCCIIEOBAHUIO CTpoeHUs aToMa. [InmanerapHas moxens atoma Pesepdopaa.

[Tocrynatel bopa. U3nyuenue u noruomenue pOTOHOB MpH MEPEX0JI€ aTOMa C OJHOI'O YPOBHS
SHEPruu Ha APYrou.

Bunbl cnektpoB. CeKTp ypoBHEW SHEPrUU aTomMa BOAOPOIa.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHue cBera. Jlazep.

TexHuyeckue yCTPOWCTBA UM TEXHOJOTMYECKHME IPOLECCHL:  CIEKTPAJIBHBIM  aHAIU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpauyuu.

Mogenb onsita Pesepdopaa.

Halmonenne nuHeHyaThIX CIEKTPOB.

YCTpoiCTBO U AEMCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHULL.

OrnpenenieHre JJIMHBI BOJHBI JA3€PHOT 0 U3TyYEHUSI.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

Haburonenue nuHeiyaToro crekrpa.

HccnenoBanue crekTpa paspeKeHHOrO0 aTOMApPHOrO BOJAOPOJAa M H3MEPEHUE MOCTOSIHHOM
Pun6epra.

Tema 3. Duzuxka amomHo20 A0paA U I1EMEHMAPHHLIX YACMUY,.

Hyxnonnast mozgenb sgpa ['eizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4YuCIO sifpa.
N3otorsl.

PagunoaktuBHOCTE. Aub(a-pacnajz. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnajn. ['amma-
U3ITy4EHHUE.

3akoH paJAMOaKTUBHOIO pacnajaa. PaamoakTuBHbIE uU30TONBI B mpupoae. CBoiicTBa
MOHM3HPYIOIIEro U3IydeHus. BiausHue painoakTHBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH
u3iydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. JledhekT Macch sipa.

Snepubie peakuuu. Jlenenue u cuHTe3 saep. SAnepusie peaktopsl. [IpoGiemMbl ympaisieMoro
TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMUECKUE ACIEKTHI Pa3BUTHUS SJIEPHON SHEPIETUKH.

Metozasl perucTpalliy U KCCIEA0BaHMS JIEMEHTAPHBIX YACTHII.

dyHnamMeHTalbHble B3auMonaeiicTBUs. bapuonbl, Me30HbI W JentoHbl. [lpencraBienue o
CrannaptHoil Mogenu. KBapk-riirooHHas MoJieJb aApOHOB.

®dusuka 3a npeaenamu CtangapTHo moaenu. TEMHas MaTepust U TEMHAst SHEPTUsl.

EnuHcTBO Hu3nyeckoil KapTHHBI MUDA.

TexHuueckre yCTpOHMCTBA M TEXHOJIOIMYECKHE IPOIECCHl: JO3UMETp, Kamepa BuibcoHa,
SAJICPHBIA peakTop, TEPMOSIEPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomoi, npaKkmuxKym.

HccnenoBanue TpekoB 4acTuil (TI0 TOTOBBIM (poTorpadusam).

HccnenoBanne painoakTUBHOrO OHA C HUCMOIB30BAHUEM JO3HUMETPA.

W3ydeHue moriomeHus 0eTa-4acTHIl aTFOMUHUEM.

Pa3nen 8. Di1ieMeHTBI aCTPOHOMHUM M aCTPO(PU3UKHU.

Otanbl pa3BuTUs acTpoHoMuu. [IpukiagHOoe U MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMMH.
[TpruMeHUMOCTh 3aKOHOB (PU3HKU NIt OOBSICHEHHSI TPUPOIBI KOCMHYECKUX 00bEKTOB.

Metoasl  acTpOHOMHUYECKMX  HcciaeaoBaHuil. COBpPEMEHHbIE ONTUYECKUE  TEJIECKOIBI,
paauoTeNnecKonbl, BHeaTMOChepHast aCTPOH OMHUSL.

Bun 3Bé3qHoro Heba. Co3Be3ausi, sspkue 3BE31bI, TIIAHETHI, UX BUAMMOE JIBH)KCHHE.

ConHeuHas cucrema.



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

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlnarpaMMma «CHEKTPAIbHBIM KIACC — CBETUMOCTbBY.
3BE3bI TJIABHOW MOCJIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUISl 3BE3] TJIABHOU
IIOCJIEIOBATENbHOCTH.  BHyTpeHHee  cTpoeHue  3BE34.  COBpPEMEHHBIE  NPEICTABICHUA O
MPOUCXOKAEeHUHU U 3Bomouu ConHIa U 3BE€3/1. DTanbl )KU3HU 3BE3].

Muieunsnii [1yte — Hama lNanakTtuka. [lonoxenue u nuxenue Connna B [amakTtuke. Turms
rajakTvk. PaguoranakTuky U kBa3apbl. YEpHBIE ABIPHI B pax TaJIAKTUK.

Bcenennas. Pacumpenne Bceenennoil. 3akoH Xa06na. PasOeranme ramaktuk. Teopus
bonsiioro B3peiBa. PenukTOBOE M31y4YeHUE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménusie npo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmronenust 3B€3qHO0r0 Heba HEBOOPY)KEHHBIM TJIA30M C MCIHOJIH30BAHUEM KOMITBIOTEPHBIX
IPUTIOKEHUM NI ONpeAesIeHUs] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3aust CeBepHOro NoyIapus U spKue 3BE31bl.

Ha6monenus B teneckon JIyHsl, J1aHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHU.

DOu3n4eCcKNd MPAKTHKYM.

CnocoObl u3MepeHus: (GU3NYECKUX BEJIWYUH C HCIOJIb30BAHMEM AaHAJOroOBBIX U LU(POBBIX
U3MEPHUTEIbHBIX NTPUOOPOB U KOMIBIOTEPHBIX AATYUKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCHTEIbHBIC
MOTPELIHOCTH U3MepeHHi (pru3nueckux BennduH. OneHKa IpaHull IOrPEeUIHOCTEH.

[IpoBeneHrEe KOCBEHHBIX W3MEPCHHM, WCCIICIOBAHMM 3aBUCUMOCTEH (DM3UYCCKHX BEIUYHH,
IpOBEpKa MPEUIOKEHHBIX THUIOTe3 (BBIOOP M3 pabOT, OMHMCAHHBIX B TEMAaTHYECKHX pa3Jenax
«Y4eHHUeCKU IKCIEPUMEHT, JJa0opaTOpHBIE PA0OTHI, MPAKTUKYMY).

O0o001maruee NnoBTOpeHue.

O06o01eHne U cucreMaTH3alus CoIep)KaHus pas3zieNioB Kypca «MexaHuka», «MoieKkynspHas
du3nKa U TepMOAUHAMUKAY, «DIEKTpoanHaMuKay, «Komnebanus u BOIHBI), «OCHOBBI CIleUaTbHON
TEOPUU OTHOCUTEIBHOCTH Y, «KBaHTOBas pU3NKa», « IIEMEHTHI ACTPOHOMHUU U aCTPODUZHKI.

Poisib ¢u3uku 1 acTpOHOMHUHU B 3KOHOMUYECKOW, TEXHOIOTNYECKOHW, COLIMAIBHON M 3TUYECKON
cepax NeATEIFHOCTH YEJIOBEKa, POJb M MECTO (DM3MKM M aCTPOHOMHUH B COBPEMEHHOH Hay4qHOMH
KapTHHE MUpa, 3HaU€HUE ONMHUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH, 00BSCHUTEILHON U MPOrHOCTHYECKON
byHkumii ¢uzndyeckod Teopuu, poib (GU3NYECKOW Teopuu B (OPMUPOBAHMM TPENCTABICHUNA O
¢u3nyeckoil KapTuHE MHUpA, MeCTO (HU3NYECKOW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTaBICHUIN O IPUPOJIE.

MexnpeamMeTHble CBA3H.

Wzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce ocymiecTBisercss ¢ y4€ToM
COZIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€i C KypcaMu MaTeMaTHKHU, OMOJIOTHH, XUMUU, Teorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemnsle NOHAMUA, CEA3AHHbBIE C UZYYEHUEM MeMmO008 HAay4YHO020 NO3HAHUA:
SBIICHHE, Hay4YHBIH (akT, rumoresa, ¢Gu3NYecKkas BEIWYMHA, 3aKOH, TEOpHs, HaOI0eHHeE,
HKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, W3MEPEHHE, MOTPEIIHOCTH H3MEpPEHHH, H3MepUTeNbHbIE
npuOopsl, U poBas 1adopaTopus.

Mamemamuka: pelieHNE CHCTEMBbI ypaBHeHHU. TpuroHoMmerpuueckne (YHKIMU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOPBI M MX IPOEKIIUU
Ha OCH KOOpAMHAT, CJI0XeHHe BeKTopoB. [Ipon3Bonnblie anemenTapHbiX GyHkuuid. [Tpusnaku mogodus
TPEYTrOJIbHUKOB, ONpPEesICHNE TUIOMAIH MJIOCKUX (pUryp u oo6béMa Tel.



Buonocusa: >nexTpuyueckue SIBICHHUS B KMBOW MPHUPOJE, KOJeOaTeNbHbIEe TBUKCHHUS B KUBOU
MPUPOJIC, DOKOJOTMYECKHE PHUCKH IIpU  TMPOU3BOACTBE  DJIEKTPOIHEPTHH, IICKTPOMArHUTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl, YIbTPa3ByKOBAs JUArHOCTHKA B MEIUIIMHE, ONITUYECKUE SBICHUS B
JKUBOW MpPUPOJE.

Xumusn: cTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsi CTPYKTYpa TBEPIBIX T, MEXaHU3MBI
00pa30BaHKs KPUCTALTNICCKON PEIIETKH, CIICKTPAJIbHBIN aHAIH3.

T'eozpaghua: marHuTHBIE TIONMIOCA 3€MIH, 3alie)KM MATHUTHBIX Py, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, ceficMmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSIHHBIX MAarHUWTOB, 3JIEKTPOMATHUTOB, 3JIEKTPOJBUIATEND
SAxoOu, TeHepaTOop TMEPEMEHHOr0 TOKAa, WHAYKIMOHHAs Te4b, JIMHUHM JJEKTpoIepenad,
ANIEKTPOABUTATENb,  pajap, paJAUONPUEMHUK, TeJNeBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE, MPOCKIIMOHHBINA anmnapar, BOJOKOHHAs ONTUKA, COJTHEYHAs
OaTapes, CHyTHHUKOBbIE TPUEMHHKH, SiZIEPHAs SHEPreTHKA U SKOJOTUYECKUE ACTIEKThI €€ Pa3BUTHU L.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE

JIMYHOCTHBIE PE3YJIBTATDI

JIuuHOCTHBIE pE3yJbTaTHl OCBOEHUS yueOHOro mnpeamera «®PuU3MKa» JOKHBI OTpakaTb
FOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIMXCS PYyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTpPEHHEH
NO3ULMENH JMYHOCTU, CHUCTEMOH IIEHHOCTHBIX OPHEHTALU{, MO3UTUBHBIX BHYTPEHHUX YOEXICHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSIM POCCHUHCKOr0o OOILECTBAa, PACIIMPEHHE XKU3HEHHOIO
ONbITAa U OMNBITA JAEATEIBHOCTU B IPOLIECCE pealM3aluy OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIbHOU
JESTEIbHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCIIUTAHUSA:

e Cc)OpMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLIMU  OOYYaloIErocs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUHCKOr0 00IIECTBA;

® NpUHATHE TPAAULHUOHHBIX OOIIEYENIOBEYECKUMX T'YMaHHCTHUYECKUX M JE€MOKPATHUYECKUX
LIEHHOCTEH

® TOTOBHOCTh BECTH COBMECTHYIO NEATENbHOCTh B HHTEpecax TIpa)KJIaHCKOro oOIecTBa,
y4acTBOBaTh B CAaMOYIIpaBICHUU B 00pa30BaTEIbHOM OpraHu3aluy;

e yMEHHME B3aUMOJECHCTBOBATh C COLMAJIBHBIMA MHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKUMSIMU U Ha3HAYCHHUEM;

® TOTOBHOCTb K 'YyMaHUTapHOU U BOJOHTEPCKOMN AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chHOpPMUPOBAHHOCTb POCCUMCKOMN I'paXk/IaHCKOM MIEH THYHOCTH, TaTPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHME K TIOCYyJapCTBEHHBIM CHMBOJAM, JOCTH)KECHUSIM POCCHUHCKUX
yu€HbIX B 0071aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

e copMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOI'0 ITOBECHUS;

® CHOCOOHOCTh OLICHMBATh CUTYalMIO0 U IPUHHUMATh OCO3HAHHbIE PELICHUS], OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YU CJIE B AEATEIBHOCTH Y4EHOIO;

® OCO3HaHHUE JIMYHOIO BKJIAJA B IOCTPOCHHUE YCTOMYUBOr0O Oy yIIero.

3CTETHYECKOIr0 BOCIIMTAHUSA:

® DOCTETUYECKOE OTHOUICHHE K MHPY, BKIKOYas ICTETHUKY HAy4HOIO TBOPYECTBA, IPUCYILETO
(¢u3ndecKoil HayKe.



TPY/AOBOr0 BOCIIUTAHUS:

® HHTEpEC K Pa3IMYHbIM cepaM npodeccuoHaATbHOM IeSITeIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3ukol W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHbI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CamM000pa30BaHUIO B 00JiacTH (PHU3UKH Ha
MNPOTS>KEHUH BCEH JKU3HMU.

IKOJIOTHYECKOIr0 BOCTIMTAHUS:

e c(hopMUPOBAHHOCTh HKOJOTHMUECKOHW KYJIbTYpPHl, OCO3HAHHME TJIOOAJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIEeM;

® TUITAHMPOBAHHE U OCYIIECTBIEHUE IEMNCTBUN B OKPYKAIOIIEH Cpe/le Ha OCHOBE 3HAHUS 1IeNen
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUECTBA;

® pacHIMpEeHHUE ONbITa JIEATEIBHOCTH OSKOJOTMYECKOW HANpaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 PU3HUKe.

HEHHOCTH HAYYHOT'0 MO3HAHMUS:

e c(hopmMuUpPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHU S
bu3nyecKoil HayKH;

® 0CO3HaHUE LIEHHOCTH HAay4YHOH NEeATENbHOCTH, TOTOBHOCTh B Ipollecce M3ydeHUs: (U3MKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIEN0BATENbCKYIO AeITeIbHOCTh HHANBUAYAJIBHO U B T PYIIIIE.
METANPEJIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIEe JeiCTBUS

Ba3oBble Jornyeckue 1elCcTBUA:

® CaMOCTOSITEBHO (OPMYIHUPOBATh M AaKTyaJIM3MPOBaTh TMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® ONpEeNeNsTh eI NeITeIbHOCTH, 33]1aBaTh MapaMeTphl U KPUTEPUHU UX JOCTHIKCHUS,

® BEBIIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B PACCMATPUBAEMBIX (DU3HYECKUX SIBJICHHSIX;

e pa3pabaThIBaTh IJIAH PEIICHHS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MAaTePUATBHBIX
HEMaTepHaIbHBIX PECYPCOB;

® BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHHBATH COOTBETCTBHUE PE3YyJILTATOB IIEIISIM,
OIICHUBATh PUCKU TTOCIIECICTBUN eATEITHLHOCTH,

® KOOPIMHHMPOBATH W BBINONHIATHE PabOTy B YCIOBUAX pEaJbHOrO, BHUPTYaJIbHOTO |
KOMOMHUPOBAHHOT'O B3aUMOJICH CTBUS;

® pa3BUBATh KPEATHBHOE MBIIICHUE TPH PELICHUU KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebckne 1eiicTBUSA:

® BIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMH MOHSTHSAMH W METOAaMHU (PU3mdecKoit
HAYyKH;

e BIAJETh HAaBBHIKAMU Y4eOHO-MCCIIEOBATENbCKONM M MPOEKTHOW IEsATENbHOCTH B 00J1acTH
GU3UKHU, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOHMCKY METOAOB pEIICHHs 3aaad
bu3nYecKoro copepkanus, MPUMEHEHUIO Pa3IMYHbIX METOIOB MMO3HAHUS;

® BIAJIETh BUJAMHU JEATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHHS, €ro HWHTEpPIpETaIuu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3MYHBIX YYEOHBIX CHTYallUsX, B TOM YHCIE TPH CO3JaHUU
y4eOHBIX TPOCKTOB B 00J1aCTH (DU3HKH;

® BBISBJIATh TPUYUHHO-CICACTBEHHBIE CBS3M M aKTyaJW3WpOBaTh 3a/]advy, BBIJBUTATh
TUNOTe3y €€ pelieHHs, HaXOAWUTh apryMEHTHI I JOKa3aTelbCTBA CBOMX YTBEPXKICHUMU, 3a71aBaTh
napaMeTpsl U KPUTEPHH PEIICHUS;



® AHAJM3HPOBATH MOJYYEHHBIE B XOJI€ PELICHUS 3aJa4l PE3YJIbTaThl, KDUTUYECKU OLICHUBATh
UX TOCTOBEPHOCTh, MPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

e CTaBUTHh U (HOPMYIMPOBATH COOCTBEHHBIEC 3aa4 B 00pPa30BaTEIbHON JEITENbHOCTH, B TOM
qyCIIe IPU U3y4EeHUN (PU3UKY;

® JaBaTh OI[EHKY HOBBIM CHUTYAIIHSIM, OIICHUBATH MIPHOOPETEHHBIN OITBIT;

® yMETh IEPEHOCUTH 3HAHUS 110 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HENEATENbHOCTH;

® yMeTh UHTErPUPOBAThH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

® BBIJBUraTh HOBBIE UJIEH, IPEAJIAraTh OPUTHHAIBHBIE TOAXO/bI U PELICHUS;

® CTaBUTH MPOOJEMBI U 337a4H, IOMYyCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ nngopmanmeii:

® BJIAJICTh HABBIKAMH TONTy4YCHHUS HHGOpMaUK (PU3NIECKOTO CONEPIKAHHUS U3 HMCTOYHUKOB
Pa3HBIX THIOB, CAMOCTOSTENIBHO OCYIIECTBIISATh ITOUCK, aHAJINW3, CUCTEMATHU3aLMI0 U UHTEPIPETALUIO
uH(pOpMaIU pa3IMYHBIX BUIOB U (HOPM MTPEICTABIICHNUS,

® OIIEHUBATH JOCTOBEPHOCTh HH(OpPMaLINH;

® CIIOJIB30BATh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJady C COOJIoJIeHHeM TpeOoBaHUM
SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, PECypPCOCOEPEKEHNUSI, MPABOBBIX U ITUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHOI 0€30M1aCHOCTH;

e C03/1aBaTh TEKCThI (PU3MUECKOTr0 COICPIKAHUS B Pa3IMUHBIX (hopMaTax ¢ yuéTOM Ha3HAYCHUS
uHbOpMAIMM W [ENeBOM ayIuTOpUH, BbIOMpas ONTHUMalbHYIO (GOpPMY MPEACTABICHUS W
BU3YyaJIU3ALIIH.

KoMMyHHKAaTHBHBIC YHHBeEpPCaJbHbIe Y4eOHbIe 1eiiCTBHUSA:

® OCYUIECTBISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITENbHOCTH;

® pacrmo3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYaIlui U CMSATYATh KOH(JIUKTHI,

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

® [IOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON ¥ MHANBUIyaIbHON pabOTHI;

e BBIOMpaTh TEMATHUKY W METOJbl COBMECTHBIX NEHCTBUU C y4€TOM OOIIHUX HHTEPECOB U
BO3MOKHOCTEH Ka)k/10r0 4JIeHa KOJIJIEKTHBA;

e [PUHUMATh 1I€TM COBMECTHOW JEATEIbHOCTH, OPraHMW30BBIBATH M KOOPJAUHUPOBATH
JEUCTBUSA IO €€ JOCTUIKEHMIO: COCTABJIATH IUIAH JIEWCTBUM, PAaCHpPENENATh POJIM C YYETOM MHEHUU
Y4aCTHUKOB, 00CYX/1aTh Pe3yabTaThl COBMECTHOM paboOTHI;

® OIIEHMWBATh KAYECTBO CBOET0O BKJIAJa M KaXKJIOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

e [peiaraTb HOBBIE NMPOEKTHI, OLEHUBATh HUIEH C MO3UIMU HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

® OCYIIECTBJATh IO3UTHUBHOE CTPAaTETMYECKOE MOBEACHHUE B PpaA3JIMYHbIX CUTyalUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBIC YHHBeEpPCAIbHbIC Yy4eOHbIe 1eliCTBUA

Camoopranuzanus:

® CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATENBHYIO NEATEIbHOCTh B 00MacTH (GU3UKH U
ACTPOHOMUH, BBISBJISTH TPOOJIEMBI, CTABUTh U (POPMYITMPOBATH COOCTBEHHBIC 3a/1aUH;

® CaMOCTOSITEIBHO COCTABJIATH IUIAH PEIICHHs] pacd€THBIX M KAadeCTBEHHBIX 3aJady, IUIaH
BBITMIOJIHEHUS TPAKTUYECKONW pabOoThI ¢ y4ETOM HMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPEATOYTEHU;



® 1aBaTh OI[EHKY HOBBIM CHUTYaIIHsIM;

® pacIUPSTh paMKU Y4eOHOT 0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

e JleNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTh 3a
peleHue;

® OIIEHUBATH NMPUOOPETEHHBIN OIIBIT;

e croco0CTBOBAaTH (POPMUPOBAHUIO U MPOSBIICHUIO SPYIUIIUNA B 00JIACTH (PU3UKHU, TTOCTOSTHHO
MOBBIIIATE CBOW 00Pa30BaTEIbHBIN U KyJIbTYpPHBIA yPOBEHD.

CaMOKOHTPOJ1b, IMOLIMOHAJIbHbII HHTEJJIEKT:

e JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JCATEIHHOCTH, OI[EHUBATH
COOTBETCTBHE PE3YJIbTATOB EJISIM;

e BJAJECTh HaBBIKAMH TO3HABATENBHON pe(IeKCHN KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI U
MBICJIUTEILHBIX TTPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

® CIIOJIH30BaTh MPUEMBI pehIICKCHU IJTsT OIICHKH CUTYalluH, BHIOOpa BEPHOTO PEIICHNUS;

® yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHHS 110 UX CHIKEHHUIO;

® [IPUHUMATH MOTUBEI M ApPT'YMEHTHI APYTUX MIPH AHATN3€E PE3YIbTATOB ACSITCIBHOCTH;

® [IPUHUMATH CeOs, MOHUMAs CBOM HEJJOCTATKH U JOCTOMHCTBA;

® [IPUHUMATh MOTUBBI U aprYMEHTHI JPYTHX IIPU aHAJIM3€E PE3yJIbTaTOB e TEIbHOCTH;

e [pHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporecce mocTukeHus: TMYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAaMMbl MO (PHU3UKE ISt
YpOBHSI CpenHero oOmero oOpa3oBaHUs y OOYyYalOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEJUIEKT, [peAroaraoumi chopMupoBaHHOCTb:

® CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh IMOHUMAaTh CBOE 3MOIMOHAJIBHOE COCTOSHUE,
BHJICTh HAIIPABJICHHS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIILHOU cdepbl, OBITH YBEPECHHBIM B ce0€;

® CcaMOperyJIHpOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEICHHE, CIOCOOHOCTh aTaNTHPOBATHCS K IMOIMOHAIBHBIM HM3MEHEHUSM U TIPOSIBISTH
TUOKOCTB, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHXKEHUIO LEIH U YCIexy,
ONTUMH3M, UHUIIUATUBHOCTh, YMEHHE ICHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

e OHMIAaTUM, BKIIOYAIOLIEH CMOCOOHOCTh MOHUMAaTh 3MOILMOHAIBLHOE COCTOSIHUE MApPYTHUX,
YYHUTHIBATH €T0 MPU OCYIIECTBICHUU OOIIEHUS, CTOCOOHOCTh K COUYBCTBHIO U COMEPEIKNBAHUIO;

® COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLIEHHUS C APYTUMHU
JFOABMH, 3200TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIUKTHI.

NPEJMETHBIE PE3YJIbTATBI

K xonny obyuenus B 10 knacce npenaMeTHbIE pe3ylbTaThl Ha YIiIyOJEHHOM YPOBHE JOJDKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHUMN:

® [IOHMMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOIMUECKOH, IKOJIOrMUEeCKON, COLUaIbHOMN
U STHYECKOH cdepax NesTENbHOCTH 4YeJIOBEKa, POk U MeCTO (M3UKM B COBPEMEHHON Hay4dyHOU
KapTUHE MHUpa, 3HAaUEHHE OMUCATEIHHOM, CHCTEMATU3UPYIOIIEH, 00bSICHUTEILHON U TPOTHOCTUY €CKOM
GyHKIUH (U3MYECKOM TEOPHM — MEXaHHMKH, MOJICKYJSPHOW (U3MKA M TEPMOJUHAMUKH, POJIb
busnueckoii Teopuu B GOPMHUPOBAHUHM MPEICTABICHHUH O (PU3HMYECKOM KapTHHE MUPA;

® pa3nuyaTh YCIOBUS MPUMEHUMOCTH Mojeneld (U3NYECKUX Teld W TPOLECCOB (SBICHUN):
WHEpIMaibHas cucTeMa OTcuéra, abCOMOTHO TBEPAOE TENO, MaTepralibHas TOYKA, pABHOYCKOPEHHOE
IBUKEHHE, CBOOOMHOE TajJeHHWe, a0COMOTHO ympyras aedopmanus, aOCOMOTHO YIOPYyroe W
a0COIIOTHO HEYIIPYT0€ CTONKHOBEHUSI, MOJIEIH Ta3a, KUIKOCTH U TBEPAOTO (KPUCTAJUIMIECKOr0) Tena,
ujea’JbHbIN Ta3, TOUCYHBIN 3apsij, OHOPOAHOE IEKTPHIECKOE IO0JIE;



e pasnuyaTh yCIoBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, ITOHUMATh
BceoOHMit XapakTep (yHZaMEHTaIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HWCIOJIb30BAHUS YAaCTHBIX
3aKOHOB;

® aHAJIM3UPOBATh M OOBSICHATH MEXaHHYECKHE MPOIECChl U SBICHHS, MCIOJIb3YS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCHUTENBHOCTh MEXaHHYECKOro JABMXKEHUS, (OPMYIIBI
KMHEMATHKHd PaBHOYCKOPEHHOT'O JBID)KEHUs, MpeoOpa3zoBaHusi lamumes il CKOPOCTH H
NepeMelIeHNs, 3aKoHbl HbpIOTOHA, NPUHLKI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXpaHEHUs HMIyJbCa W MEXaHMYECKOW OHHEpPruM, CBsA3b pabOThl CHIIBI C
M3MEHEHUEM MEXaHMUYECKOH SHEpruu, yCIOBUs paBHOBECUs TBEPAOro Teja), IpU ATOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, yKa3blBaTh YCIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB:
npeoOpazoBanuii ["amuies, BTOporo u TpeThero 3akoHoB HploTOHA, 3aKOHOB COXpaHEHHS UMIYJIbca U
MEXaHUYECKOW SHEPrUuH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

® aHAJIM3UPOBaTh MU OOBSICHATH TEIUIOBBIE IPOLECCHl U SIBICHHUS, HCIOIb3ys OCHOBHBIE
nonoxxeHuss MKT u 3ak0oHBI MOJIEKYISIpHON (PU3MKU M TEPMOAMHAMUKY (CBSA3b JaBIIEHUS UEATBHOTO
ra3a co CpeJHel KWHETUYECKOW HHEprued TEIUIOBOIO JABMKEHUS M KOHIEHTPAalMEeW €ro MOJIEKYI,
CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KMHETUUECKOW SHEpruell TemIoBOro JBUKEHUS €ro YacTHll,
CBSI3b JIaBJIGHUS MJI€AJbHOIO ra3a C KOHIIEHTpaluell MOJIEKyJd M €ro TEeMIepaTypoi, ypaBHEHHUE
MenneneeBa—Kiamneiipona, nepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS SHEPrUU B TEIIOBBIX
mpolieccax), Mpyd 3TOM HCIOJb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHaeneeBa—Kuanelipona;

® aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE SBJICHUS, UCIOJIb3Ys OCHOBHBIE IOJIOKEHUS U
3aKOHbl  EKTPOJMHAMUKHU (3aKOH COXpAaHEHHs DIIEKTpPUYECKOro 3apsja, 3akoH Kyrona,
NOTEHLHAIBHOCT 3JIEKTPOCTATUUECKOT O IMOJISI, TPUHLIUI CYNEPHO3ULIMH IEKTPUUECKUX TOJeH, mpu
TOM YKa3blBas YCJIOBHS TPUMEHUMOCTH 3akoHa KynoHa, a Takke MpaKTUYECKU Ba)KHBIC
COOTHONICHMS: 3aKOHbI OMma JJs y4yacTKa LEeNu M Il 3aMKHYTOM SJIEKTPUYECKOM IenH, 3aKOH
Jxoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apajes s 2IEeKTPOIN3a);

e OMHCHIBATh (PU3MYECKHE TPOIECCHl W SIBICHHS, HCIOIb3yS BEIUYUHBL TIEpeMeEIIeHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CHJIa, MOMEHT CHUJIbI, JaBJIEHUE, IOTEHIIMAIbHAS
DHEprusl, KUHETHUYECKas DSHEprus, MeXaHU4Yeckas 5SHeprus, padoTa CHIIbI, ILEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIA TAKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUSI, MOIIIHOCTb, PHEPT U B3aUMOJEUCTBUS Tela
¢ 3emnéii BOMM3U €€ MOBEPXHOCTH, SHEPTHs YIPYroi nedopManuu NpyKUHbBI, KOJTHYECTBO TEIIOTHI,
abcomoTHasg TeMIleparypa Teia, paboTa B TepMOAMHAMUKE, BHYTPEHHSS HHEPrus HAeaJbHOTO
OJTHOATOMHOI'0 ra3a, paboTa ueaabHOro ra3a, OTHOCUTENbHAs BIaXHOCTh Bo3ayxa, KI1/] naeansHoro
TEMNJIOBOr'0 JBUTATENS; SJIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD AJIEKTPUUECKOro MOJsl, HAIPSKEHHOCTh
NoJii TOYEYHOrO 3apsja WIM 3apsDKEHHOro Liapa B BakKyyMe€ M B JIM3JIEKTPUKE, MOTEHLIHAI
3JEKTPOCTAaTUYECKOr0 MOJs, PAa3HOCTh IOTEHUHUAJOB, »JJEKTPOJABIKYIIAs CHUJIa, CHJIa TOKa,
HaIpsHKEHHE, MOILIHOCTh TOKA, 3JIEKTpUUecKas EMKOCTbh MJIOCKOrO0 KOHJAEHCATopa, CONPOTHBIIEHUE
ydyacTka ILenu C [OCIeAOBaTeNbHbIM U MapajulebHbIM COEIMHEHUEM pPE3UCTOPOB, HHEPrus
3JIEKTPUUECKOT O MOJIsi KOHJEHCAaTOopa;

e OOBSCHATH OCOOCHHOCTH NpPOTEKaHUS (PU3MUECKUX SBJICHUN: MEXaHUYECKOE MABIKEHUE,
TEIJIOBOE JABM)KEHUE YacCTUIl BEIIECTBA, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKEHUE, Audy3us,
UCMapeHue, KUIeHHe U KOHJEHcallMs, IIJIAaBJeHHEe W KpUCTaUIM3allMs, HaIpaBICHHOCTh
TEIIoNepeaun, JIEKTPU3aLUs Tell, 3KBUITOTEHIINAIbHOCTh TOBEPXHOCTH 3apsKEHHOTO MPOBOAHMKA;

® [POBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOil BEJMYMHBI OT JPYro ¢
UCIOJb30BAaHUEM TPSIMBIX HW3MEpPEHUil, MpU 1TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH



pe3yJbTaThl IOJIYYEHHOH 3aBUCHUMOCTM (U3UYECKMX BEJIMYMH B BHJAE TIpaQUKOB € Y4ETOM
a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, J1€1aTh BHIBOJBI 10 PE3YJIbTaTaM HCCIIEJOBAHMUS;

® [POBOAMUTH KOCBEHHbIE M3MEpEeHHUs (U3MUECKUX BEJIMYMH, MpPU ITOM BBIOMpATH
ONTUMAJTBHBIN METO U3MEPEHUs, OLIEHUBATH A0COIOTHBIE U OTHOCUTEIbHBIC TOTPEIIHOCTH P SIMBIX H
KOCBEHHBIX U3MEPECHUN;

® [IPOBOJUTH OMNBITHI MO MPOBEPKE NPEIJIOKEHHON THMIOTE3bl: IJIAHUPOBATh IKCIEPUMEHT,
COOMpPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MMOTYYEHHBIC PE3YIbTAThl U JIENaTh BHIBOJ
0 CTaTyCe MPEMJIOAKECHHON TUIIOTE3BI;

e co0mronaTe mpaBuiIa 0€30MacHOrO TpyAa MpU NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOr0 3KCHEepUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIIEA0BAaTEIbCKOM M MPOEKTHOM NEeATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOT0 000PY10BaHUS;

e pemaTh pacyETHBIC 3a/1a4U C IBHO 3a/laHHOM M HESIBHO 3a/1aHHON (PM3UYECKOil MOJIENbO: Ha
OCHOBAaHMU aHAJM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PM3MUECKOW MOIEIH, OTBEYAONICH TpeOoBaHUIM
3a/1aud, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAaThl (PU3NYECKUX TEOPUN TNpHU
MCIOJIb30BAaHUM MAaTEMAaTHYECKUX METOJAOB pEIIeHUs 3aJad, MPOBOJUTH pacu€Tbl Ha OCHOBAHUH
MMEIOIMXCSl JTAHHBIX, aHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTHPOBATH METOIBI PEIICHUS C y4ETOM
MOJyYEHHBIX PE3YJIbTaTOB;

e peliaTh KauyecTBEHHbIE 3aJauyM, TpeOyrolMe NPUMEHEHUS 3HAaHMW M3 pa3HBIX DPa3/ieioB
Kypca (U3MKH, a TaKKe€ MHTErpalyyl 3HAHUH W3 JPYTrUX MPEIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA!
BBICTPauUBaTh JIOTHYECKYIO LIEMOUYKY PACCYX IAEHUMN C ONOPON Ha M3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U QU3HYCCKHE SIBJICHUS;

® UCIOJBb30BaTh TEOPETUYECKHE 3HAHHS Ui OOBSCHEHUS OCHOBHBIX MPHHIIUIOB PabOTHI
U3MEPHUTEIbHBIX MPUOOPOB, TEXHUUECKHUX YCTPOHCTB M TEXHOJIOTHYECKHX ITPOI[ECCOB;

® T[PHUBOJUTH MPHUMEPHI BKJIAJa POCCHICKUX U 3apYOCSKHBIX YUEHBIX-(PHU3MKOB B pPa3BUTHE
HayKH, B 00BSICHEHHUE MTPOLIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

e aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBUSA OBITOBOM M NMPOU3BOACTBEHHOU NESITEIBHOCTU
YEJIOBEeKA, CBSI3aHHOM C (PU3WYECKMMH TPOIECCaMM, C TO3HMIIMH HSKOJOTHYECKON O€30MacHOCTH,
NPEACTaBICHUNH O palMOHATBHOM TPHPOAOINOIB30BAHUN, a TaKKEe PasyMHOM HCIOJIb30BaHUH
JOCTY>KEHUM HAyKH U TEXHOJIOTMH [Tl JalbHENUILIEro pa3BUTHSI YEJI0BEUECKOro OOIIECTBA;

® [IPUMEHATH pa3IMyHblEe CHOCOOBI pabOTHl ¢ MH(pOpManueld (U3NYECKOro COAEpKaHUs C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHMH, TMpU DTOM HCIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKA, NEPEPAOO0TKU U MPEIbsIBICHUS yueOHOH U
HAyYHO-TIOMYJISPHON MH(OPMAIINH, CTPYKTYPUPOBAHUS U MHTEPIIPETAMUA UH(HOPMALINH, TTOTy4eHHON
U3 Pa3JIMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIy4aeMy0 HHGOPMAILIMIO U OIICHUBAThH €&
JIOCTOBEPHOCTb KaK Ha OCHOBE HMMEIONIMXCA 3HAHWM, Tak M HAa OCHOBE AaHajiM3a HCTOYHHKA
uHdopmaruu;

® MpOSIBIATh  OpPraHU3allMOHHbIE UM [IO3HABATENbHBIE  yYMEHUS  CAMOCTOSTEIbHOIO
npuoOpETEHHsI HOBBIX 3HAHUI B IMPOIECCE BBIMOIHEHUS MPOCKTHBIX M yUeOHO-HCCIEN0BATEIbCKUX
pabor;

e paboTaTh B IpyIIe C UCIOJHEHUEM DPA3IMYHBIX COLMATBHBIX POJIeH, TUIAHUPOBATH paboTy
IPYyNIbl, PAallMOHAJIBHO pPacCHpenessTh ACATENbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLIEHUBATh BKJIAJ Ka)KJJOTr0 U3 YYACTHUKOB I'PYIIIBI B PEILICHHE pacCMaTPpUBAaEMOIl MPOOIeMBbl;

® [POSBIATH MOTHUBAIMIO K Oyayieil mpodeccnoHanbHOM AeATEIbHOCTH MO CHEHaIbHOCTIM
(UBHKO-TEXHUYIECKOTO MTPOUIIS.



K xonny obyuenus B 11 knacce npeiMeTHbIE Pe3ylbTaThl Ha YIiIyOJEHHOM YPOBHE JOJDKHBI
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 TMPAKTUYECKOW JESATENbHOCTH YEJNOBEKa U JajbHEHIIEM Hay4YHO-TEXHHYECKOM
pa3BUTHM, 3HAYCHHUE OINMCATEIIBHOH, CHUCTEMATH3UPYIOLIEH, OOBSICHUTEIBHOW W IMPOrHOCTUYECKON
byHkumii  GU3MYECKON TEeopuu — DJIEKTPOJWHAMHUKH, CIEIHATbHOM TEOPUU OTHOCUTEIHHOCTH,
KBAaHTOBOW (HM3UKU, PONb (DU3MUECKOH Teopuu B (POPMUPOBAHHWH TMPEACTABICHUN O (U3NIECKOU
KapTHHE MHUpa, MECTO (PU3MYECKOW KapTHMHBI MHpa B OOIIEM pAIy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX MPEJCTaBICHUHN O IPUPOJE;

® pa3iIuyaTh YCJIOBUS NPUMEHUMOCTH MoOJEIed (PU3MUECKUX TEI U IPOLIECCOB (SIBJIECHUN):
OJHOPOJHOE JJEKTPUYECKOE U OJHOPOJAHOE MAarHUTHOE TOJsA, TapMOHUYECKHe KojebaHus,
MaTEeMaTHYECKUN MAasTHUK, WUJI€aJbHBIA MPYXUHHBI MasTHUK, TAPMOHUYECKHUE BOJIHBI, HJICAIbHBIN
KoJie0aTeNbHBI KOHTYP, TOHKas JIMH3a, MOJIeJIeil aTOMa, aTOMHOTO siipa ¥ KBAHTOBOI MOJIENU CBETA;

e paznuyaTh ycIoBHS (TpaHHIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIMii Xapakrep (yHIaMEHTaJbHBIX 3aKOHOB M OrPAHHMYEHHOCTh HCIIOJIb30BAHHUS YaCTHBIX
3aKOHOB;

® AHAIM3UPOBATH M OOBICHATH OJICKTPOMATHUTHBIE TMPOIECCHI M SBICHHS, WCIOIb3Ys
OCHOBHBI€ MOJIOKEHHSI ¥ 3aKOHBI 3JIEKTPOJUHAMUKYU U CIIEHUATbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs DIIEKTPHUYECKOro 3apsana, cuia Awmmepa, cuia JIopeHIa, 3aKOH 3JIEKTpPOMAarHUTHOM
uHaykuuu, npasuio Jlenua, cBa3p OJIC caMOMHAYKIMU B 3JEMEHTE SJIEKTPUYECKON MLEenu Co
CKOPOCTBIO U3MEHEHHUSI CUJIbI TOKA, MMOCTYJIAThI CIEIUATbHON TEOPHUH OTHOCUTEIBPHOCTH DWHINTEHHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, MCIOJIb3Yys IOJIOKEHUS
KBaHTOBOU (pu3wku (ypaBHeHHe DifHIITEHA a1 poTodddeKTa, MepBblii U BTOPO MOCTynatsl bopa,
MPUHIIAI COOTHOIICHHsI HeompenenéHHocTeil [eii3enOepra, 3aKOHBI COXpPAHEHHUS 3apsAJOBOT0 H
MacCCOBOT'0O UHCEIl M IHEPTUU B SAECPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOIO pacraia);

® OMHCHIBATh (PU3MYECKHE MPOIECCHl U SBJICHUS, HCIOJB3Ys BEIUYHHBI: HANPSHKEHHOCTH
3JEKTPUUECKOrO  IOJIsI, TOTEHUMANd  3JIEKTPOCTaTUYECKOro  MOJs, Pa3HOCTh  IOTEHIMAJIOB,
SJIEKTPOABIIKYILAS CHJIA, MHAYKUMS MArHUTHOTO TMOJIsl, MAarHUTHBIM TOTOK, cuiaa Awmrepa,
WHIYKTUBHOCTb, JIEKTPOJBMKYIIAS CHJIa CAMOMHIYKIIMU, SHEPIUsi MarHUTHOTO TOJISI TPOBOJAHUKA C
TOKOM, PENISITUBUCTCKUN MUMITYJIbC, TTOJHAS YHEPIHsl, SHEPrus MOKOsI CBOOOIHON YaCTULIbI, SHEPTUS U
UMIYJIbC POTOHA, MACCOBOE YHCIIO U 3apsia Apa, SHEPTHsl CBSI3U SAPa;

e OOBSACHATH OCOOEHHOCTH MPOTEKaHUs (PU3NUECKUX SBICHUHN: 3JIEKTPOMArHUTHAs UHIYKIIHS,
CAaMOMHIYKIIMS, pPE30HAHC, HHTep(EepeHi s BOJH, AUQPPAKIUs, AUCIEPCUs, TOJHOE BHYTPEHHEE
orpaxenue, ¢orornexktpuueckuii dpdext (dotodrdhdexrt), anpda- m Oera-pacmanbl saAep, ramma-
U3Iy4eHHe aaep, pru3nueckre NpUHIUIBI CHEKTPAJIbHOIO aHaIu3a U paboThI Jla3epa;

® OIpENEeNsATh HANpaBJIEHUE HMHAYKUMHA MAarHUTHOTO MOJSI HPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl JIopenna;

® CTPOUTH M300pa)k€HHe, CO3/1aBaeMOe IIJIOCKUM 3€pKaJioM, TOHKOM JIMH30M, U PacCUUTHIBATH
€ro XapaKTePUCTUKH;

® [IPUMEHSATH OCHOBOIMOJATralol1e aCTPOHOMUYECKUE TOHATH S, TEOPUU U 3aKOHBI /I aHAJIU3a
U OOBsICHEHUsS (PU3MUECKHX TIPOIECCOB, MPOUCXOMSAIMIMX B 3BE3NAaX, B 3BE3MHBIX CHCTEMax, B
MEXKTaJIJaKTHYECKOM Cpeie; IBHKEHHUS HEOCCHBIX TeJI, DBOJIOIUH 3BE3 M BeeneHHOi;

® [IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BETMYHH C UCIOJIb30BAaHUEM MPSIMBIX
W3MEpPEHUH, TpPU OTOM KOHCTPYMPOBATh YCTAaHOBKY, (UKCHPOBATh pPE3yJbTAaThl IOJTYYECHHOU



3aBUCHUMOCTH (PU3MYECKUX BEJIWYUH B BHUAE TpapUKOB € y4yETOM aOCOMIOTHBIX IOTPEIIHOCTEH
U3MEpEHUH, Aes1aTh BBIBOABI IO PE3yJIbTaTaM HCCIIEA0BAHMUS;

® MPOBOJUTH KOCBEHHBICE HW3MEpPEeHHS (U3MYECKUX BEJIMYMH, TPH OSTOM BBIOMpATH
ONTUMAJTBHBIN METOJ U3MEPEHHUS, OIICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIEC MTOTPEITHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPECHUN;

® [IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHOM THIOTE3bl: IJIAHUPOBATh IKCIEPUMEHT,
COOMpPATh IKCIEPUMEHTAIFHYIO YCTAHOBKY, aHAIM3UPOBAThH MOTYYSHHBIC PE3YIbTAThl U JIENaTh BHIBOJ
0 CTaTyCe MPEAJIOAKEHHON TUIIOTE3HI;

® ONUCHIBATH METOJIBI TIOJYUYCHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHHM;

e co0mromaTe mpaBuiaa 0O€30MacHOrO TpyJAa IpH TMPOBENEHWU HCCIENOBaHUII B paMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOHCTB U JaOOpaTOpHOro 000py/10BaHMUS;

e pemiath pacu€THBIC 33Ja4M C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (hPM3MUECKON MOJENbIO: Ha
OCHOBAHHMM aHAJM3a yCJIOBUSA BBHIOMPATh (PU3MUYECKHME MOJENH, OTBEYarolMe TpPeOOBaHUSIM 3aJauu,
NPUMEHATh  (QOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3WYECKUX TEOpUul Mpu
WCIOJIb30BAaHUM MAaTEMaTUYECKUX METOAOB pEIIEeHUs 3aJad, MPOBOJUTH Pacuy€Thl HA OCHOBAHUU
UMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

e pemaTh KauyecTBEHHBbIC 3aJayM, TpeOyIolre MPUMEHEHUs 3HaHWM M3 pa3HBIX Pa3/ielioB
Kypca (U3MKH, a TaKKe€ MHTErpaluyl 3HAHUH W3 JPYTrUX MPEeIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA!
BBICTPauUBaTh JIOTHYECKYIO LIEMOUKY PACCYX AEHUMN C ONOPON Ha W3YUYEHHBIE 3aKOHbI, 3AaKOHOMEPHOCTHU
U GU3HYECKHE SIBJICHUS,

® UCIONBb30BaTh TEOPETUYECKHE 3HAHHS Ui OOBSCHEHUS OCHOBHBIX MPHHIIUIOB PaOOTHI
U3MEPHUTEIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX MPOLIECCOB;

® MPUBOANTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B 00BSICHEHHUE MTPOILIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® aHAJIM3UPOBATh M OLEHHBATh MOCIEACTBUSA OBITOBOM M NMPOU3BOJCTBEHHOM NEATEIbHOCTH
YeJIOBEKa, CBS3aHHOM C (PU3MYECKMMU MpOLleCCaMM, C MO3HMIMH SKOJOTHMYECKON Oe30MacHOoCTH,
MPEICTAaBICHUM O paluoOHAIbHOM TNPUPOAOIOIB30BAHIHN, a TakXKe€ pPa3yMHOM HCIOJIb30BAHUHU
JOCTHKEHUM HayKU U TEXHOJOTUM JJIs TalIbHEUIIIEr0 pa3BUTHS YeJIOBEYECKOro 00IIecTBa;

® [IPUMEHATh pa3jIMyHble CHOCOOBI paboOThl ¢ MH(pOpManueldl (U3NYECKOro COAEp)KaHUs C
UCIOJb30BAaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHi, TpU DTOM  HCIOJIb30BATh
COBpEMEHHbIe HH(POPMALIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKa, NEPepabOTKU U MPeNbsIBICHUS y4eOHOH U
HAyYHO-TIOMYJISIPHOM MH(pOpMAIUH, CTPYKTYPUPOBAHUS U MHTEPIPETAlluu UH(DOPMALIUHU, TOTy4EeHHOM
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKHU aHAM3UPOBATH MOy4aeMyl0 HH(POPMAIIHIO U OI[CHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK W HAa OCHOBE AaHajiu3a MCTOYHHUKA
uHpopmaruu;

® MpOSIBIATh,  OPraHU3allMOHHBIE M [IO03HABATEIbHBIE  YMEHUS  CAMOCTOSITEIbHOIO
nproOpeTeHHs] HOBBIX 3HAHUI B IPOLECCe BBINOIHEHUS MPOEKTHBIX M yUeOHO-HCCIIe10BATEIbCKUX
pabor;

e paboTaTh B IpyIIe C UCHOJHEHUEM DPA3JIMYHBIX COLUAIBbHBIX POJIEH, IUIAHUPOBATh paboTy
TPYyMNIbl, PAallMOHATIBHO PpacHpelessaTh AesTeNIbHOCTh B HECTAaHAAPTHBIX CUTYallMsX, aJeKBAaTHO
OLIEHUBATh BKJIAJ Ka)KJJOr0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaEMOil MpoOIeMbl;

e [POSBIATH MOTUBAIMIO K Oyayieil mpodeccnoHanbHOM AEATEIbHOCTH MO CHEHaIbHOCTIM
(U3BHKO-TEXHUYECKOT 0 PO uIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo 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
Pazpmea 1. HAYYHbBIN METOA NO3HAHUSA ITIPUPObI
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. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMHUKA
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 ArperatHbie cOCTOSHUS BenecTBa. Da3oBbie 14 1
’ TIePEXO/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOAMHAMMUKA
POIII
4.1 IIIeKTpHICCKOE MOsIe 24 ! 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/
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/
https://resh.edu.ru/subject/28/10/

. . POIII
4.2 [TocTOosIHHBIN 3TIEKTPUYECKUI TOK 24 1 https://resh.edu.ru/subject/28/10/
4.3 Toxu B pa3au4HbBIX cpenax 6 POII
) p pel https://resh.edu.ru/subject/28/10/
Hroro no pazneny 54
Paznen 5. ®USUNYECKUI NPAKTUKYM
5.1 Pu3nyeckuil MPaKTUKYM 16 16
Hroro no pazneny 16
P 6. OBOBINAIOILIEE ITIOBTOPEHUE 10 POII
A3 0. I https://resh.edu.ru/subject/28/10/
6.1 CucremaTusanus u 00001I€HUE TPEAMETHOTO
coziepXaHusl, IPUOOPETEHHOT O MPU U3yUEHUU Kypca QU3UKU 10 1
10 xiacca
Uroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 9 16
11 KJIACC
KoanuectBo yacos
Ne n/m HaumeHoBaHMe pa3iesioB U TeM K n iIeKTpPOHHbIE (U POBBIE)
B NMPorpaMmel Bcero OHTPOJIBHLIC PAKTHUCCKHE | GpasoBaTeabHbIe pecypesl
padoTHhI padoThbI
Paznen 1. JJIEKTPOANHAMMUMKA
PO
11 MarsutHoe rone 14 ! https://resh.edu.ru/subject/28/11/
POIII
1.2 UICKTPOMATHHTHAS HHAYKLUHS 13 ! https:/resh.edu.ru/subject/28/11/
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanundeckue KoaeOanms 10 1 POl

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



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

2.2 DIICKTPOMATHUTHBIC KOTICOaHHS 15 I https://resh.edu.ru/subject/28/11/
23 MexaHnuecKue U 2J1EKTPOMarHuTHbIE 10 1 POl
) BOJIHBI https://resh.edu.ru/subject/28/11/
POIII
2.4 Ornrmka 25 I https://resh.edu.ru/subject/28/11/
Uroro no pazneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

POIII
3.1 Ocnosr CTO > https://resh.edu.ru/subject/28/11/
HUroro no pazaery 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckysnsipHO-BOJHOBOM Jyaan3M 15 1
PO
42 PusmKa aToma > https://resh.edu.ru/subject/28/11/
43 du3nKa aTOMHOTO s7pa U 3JIEMEHTapHBIX 5 05 POII
’ YacCTUIl ’ https://resh.edu.ru/subject/28/11/
Uroro no pazneny 25
Paznen 5. 3JIEMEHTbBI ACTPOHOMHUHU U ACTPO®PU3UKN
POIII
5.1 DNIeMEeHThI ACTPOHOMHH U aCTPODUZUKHU 12 0,5 https://resh.edu.ru/subject/28/11/
Hroro no pazneny 12
Paznen 6. PUSHUECKHNA TPAKTUKYM
6.1 ‘ Du3NYECKUM MPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucremaTu3aius 1 00001IeHNE
7.1 MPEAMETHOI'O COAEPHKAHUS U OIBITA 25 1

JeSITeJIbHOCTH, IPUOOPETEHHOrO IPU
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‘ n3ydeHuu Kypca pusuku 10 — 11 kmaccos

Hroro no pazneny

25

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170

16

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

yieKTPOHHBbIE NN pPoBbIE
o0pa3oBaTe/ibHbIE pecypchl

®dusnka — GpyHAaMeHTaIbHAS HayKa O
npupoje

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

HayuHb1il MeTOA MO3HAHUS U METO/IbI
UCCIICIOBaHUS PU3NYECKUX SBJICHUM

DKCIIEpUMEHT U TEOPHS B MPOLECCE
nmo3HaHus npuposl. Habmonenue u
OKCIEPUMEHT B (DU3HKE

Crnioco6s1 u3MepeHust pU3nuecKuX BEeJITMUYHUH

AOCOIIIOTHAS ¥ OTHOCUTEIIbHAS MTOTPEITHOCTH
U3MepeHnii pU3NIecKnX BEINYNH

Mogenuposanue B pusuke. Poiab u mecto
¢u3uku B GOpMUPOBAHUM COBPEMEHHOM
Hay4YHON KapTUHBI MUPA, B IPAKTUYECKOU
JESITEJIbHOCTHU JIIOAEH

Mexanndyeckoe aBmxkeHne. CucreMa oTcUeTa.
OTHOCHTENHFHOCTh MEXaHUYECKOT'O
nBrkenus. [1psamas u oOpaTHas 3a1auu
MEXaHUKHU

Panuyc-BeKkTop MarepuaabHOM TOYKH, €r0
IIPOEKIIMM HAa OCU KOOpAMHAT. Tpaekropus.
[Tepememenne. Ckopocts. X mpoekuuu Ha
OCH KOOpAMHAT



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

PaBHOMepHOE MPSMOIUHEHHOE ABHKEHUE.
['paduueckoe onrvcanne paBHOMEPHOTO
MPSIMOJIMHEMHOTO IBHKCHUS

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

10

CroxxeHue nepeMeIieHuii i CKOpOCTEH.
Pemenne 3amau

11

HepaBromepHoe nBuxkeHre. MrHOBeHHas
CKOpocCTh. Y ckopenue. lIpsamonuneiinoe
JIBIJKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

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

12

I'padrueckoe onucanue NpsMOINHEHHOT O
JBHKEHUS C IOCTOSIHHBIM YCKOPEHHEM

13

CBoboaHoe najzieHue. Y cKopeHue
cBOOO/IHOr O MaieHus. 3aBUCUMOCTb
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHHU U UX Ipaduku. Ypok ¢
UCNOIb308aAHUEM 000PYO08AHUS YeHMPA
«Touxa pocmay»

14

JBr>keHue Tena, OpOIIEHHOr O IO YIIOM K
TOPU30HTY

15

KpuBonuneitHoe nBrxeHue. [|BukeHue no

OKPYXHOCTH. YTJIOBasi M JINHEWHAS] CKOPOCT.

[Tepuon u yacrora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHE

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

16

KonTtponbHas padbora Ne 1 o Teme
"KunemaTtnka"

17

[Tepse1it 3akoH HetoToHa. HEpIIMANIBHBIE
cucteMbl oTcuéTa. [IpuHiun
OTHOCUTEIBHOCTU ["anunes.
HennepuunanbHble CUCTEMBI OTCUETA

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

18

Cwuna. PaBHonelicTBy01Ias cuia. Bropoit
3akoH HrrotoHa. Macca¥Vpok ¢
UCHOIL308AHUEM 0D0PYO0BAHUS YEeHMPA
«Touxa pocmay.

19

Bzaumopeiicteue ten. Tperuil 3akoH
Herotona

POIII
https://resh.edu.ru/subject/28/10/
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20

[Tpunuun cyneprno3unuu cui. Permenue
3a1a4 Ha MpUMEeHeHHne 3aKkoHOB HploToHa

21

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBUBAJIEHTHOCTh I'PAaBUTAIIMOHHON U
VHEPTHON MaCChI

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

22

Cuna TAKeCTH U yCKOPEHUE CBOOOIHOrO
naJeHUs

23

JIBrxeHne HeOEeCHBIX Tell U UX
MCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMHUECKas CKOpocTh. 3akoHbl Kenepa

24

Cwuna ynpyroctu. 3akoH ['yka. Bec Tena.
Ypox c ucnonvsosanuem obopyodosanus
yeumpa « Touxa pocmay

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

25

Cuna tpenus. [Ipupona v BUIbI CHIT TPEHHUS.
JIBHM>KEHUE B )KUAKOCTH U Ta3e C YUYETOM
CHUJIbI COITPOTUBIIEHUS CPEIbl. YpoK ¢
UCNOIL308AHUEM 0D0PYO0BAHUS YEeHMPA
«Touxa pocmay»

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

26

Hasnenue. ['mapocratnueckoe 1aBiacHUE.
Cuna Apxumena

27

AGcomoTHO TBepaoe Teno. [locrynatenbHoe
U BpallaTelbHOe JBUKEHHE TBEPAOTo Tesa

28

MoOMEHT CHJIBI OTHOCHTEIIBHO OCH BpaliCHUA.

[1neyo cuibl

29

CrnosxeHue cui, NPUI0KEHHBIX K TBEPAOMY
teny. LlenTp Tskectu Tena. Y cioBus
paBHOBECHS TBEPIOrO Tena. Bubl
paBHOBeCHs

30

Pemenue 3amaq mo teme "J{uHamuka.
Cratuka TBepaoro tena'

31

KontponwsHas padora Ne 2 o teme
"lunamuka. CtaTuka TBepAoro renaa"

32

NmMnynec MaTepruaabHOM TOUKU, CUCTEMBI
MaTepuaJIbHBIX TOUEK. L{eHTp Macc cucrembl

POIII
https://resh.edu.ru/subject/28/10/
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MaTepHAIbHBIX TOYEK. Teopema o ABUKECHUN
LIEHTPa Macc

33

MMITynbC CHIIBI M U3MEHEHUE UMITYJIbCA TEA.
3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JIBUJKEHUE

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

34

MOMEHT UMITyJIbCa MaTepUaIbHOU TOUKHU.
IIpencraBieHre 0 COXpaHEHUU MOMEHTA
VMITYJIbCA B LICHTPAJIbHBIX MOJISX

35

Pemenue 3anay no teme «Mmnynsc Tena.
3aKOH COXpaHEHHUs UMIIYJIbCay

36

PabGoTa cuiibl Ha MaJOM M Ha KOHEYHOM
nepemenenuu. I padudeckoe npencrasieHune
paboThl cuitbl. MOIIHOCTH CHIIBI

37

Kunernueckast sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON SHEPrun
MaTEepUAILHON TOYKH

38

[loreHuuanbHble U HEMOTEHIIMAIbHBIE CUJIBI.
ITorenunanbHas sHeprus. Bropas
KOCMHUYECKast CKOPOCTh

39

Tperbst kKocMHUecKasi CKOpocTb. CBs3b
pabOoTHI HETMOTEHITUATBLHBIX CHII C
M3MCHEHUEM MEXaHHUYECKOW SHEPTrUH
CHCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKOU IHEPrUu

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

40

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHyium s uaeanbHON
YKUJKOCTH

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

41

KonTponsHas padora Ne3 o teme "3akoHbI
COXpaHEHHS B MEXaHUKe"

42

PazBuTHe npeacTaBieHuil o npupoae
Ter10Thl. OcHOBHBIE noJoxkeHuss MKT.
Juddysus. BpoyHOBCKOE IBIKEHUE

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

43

Ctpoenue razo00pa3HbIX, )KUIKUX U TBEPABIX
Ten. XapakTep JBUKEHUS U B3aMMOJIEH CTBUS
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qacCTul BEIICCTBA

Macca u pa3mepsl MOJIEKYJT (ATOMOB).

44 KomnuectBo Bemectsa. [locTossaaas
ABorazipo
Temneparypa. TemoBoe paBHoBecue. [1kana POII
45 Henbcits. Ypok ¢ ucnoissosanuen https:/resh.edu.ru/subject/28/10/
obopydoeanus yenmpa « Touka pocmay
46 Pemenue 3amau
47 HNneanpHbli ra3. I'a30BbIe 3aKOHEI POLI .
https://resh.edu.ru/subject/28/10/
48 VYpasHenue Menneneesa-Kianelipona.
Pemenue 3ama4 Ha ra30BbI€ 3aKOHBI.
49 AbcomoTHas Temneparypa. 3akon JlanpToHa
N3omnpotieccsl B u€anbHOM rase ¢
50 MOCTOSIHHBIM KOJIMYECTBOM BEUIECTBA. Ypox
€ ucnonv3osanuem 000pyo00sanus yeHmpa
«Touka pocmay
51 ['paduueckoe mpeacTaBieHne U30MPOIIECCOB:
u30TepMa, U30Xopa, u3obapa
52 OcnoBHoe ypaBHeHre MKT
53 Pemenue 3amay no teme «I'a3oBbie 3aKOHBI»
CBs13b a0COMIOTHOM TEMITEPATYPHI
54 TepMonHHaMpiquKoﬁ CHCTEMEI €O cpenHen
KMHETUY E€CKON SHEpruen NocTynaTeJabHOro
TEMNJIOBOT'O JIBM)KEHMSI €€ YaCTHUIL
55 O06o061enue u cucteMaTH3aus 3HaHU| 10
teme "OcHoBel MKT"
56 Konrponenas pabora Ne4 o teme "OCHOBBI
MKT"
Tepmonunamuueckas cuctema. 3agaHue
BHEIIHUX ycaoBuil s T/l cucTemsl.
57 BHemnue u BHyTpeHHHUE apaMeTphl.

[TapameTtpsl T/I cucTeMsl Kak cpeHHE
3HAYEHUs] BEJIMYMH, ONMCBIBAIOIINX €€ HA
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MHUKPOCKOIIMYCCKOM YPOBHE

58

HynieBoe Hayano TepMOJUHAMUKH.
CamornpousBosbHas penakcanus T /1
CHCTEMBI K TEMJIOBOMY PaBHOBECHIO

59

Monens naealpHOro ra3a B TEPMOAHAMUKE.

Y C10BUSI HPUMEHUMOCTH 3TOW MOJETH

60

VYpaBHenue MenneneeBa-Knaneiipona u
BBIPAJKEHUE JJIs1 BHYTPEHHEW SHEPIUU

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

61

BeIpaskeHue 1711 BHyTPEHHEN SHEepruu
OJIHOATOMHOI'0 UJ1€aJIbHOIO Ta3a.
KBazucratnyeckue 1 HeCTaTU4ECKHE
IIPOLLECCHI

62

DnemeHTapHas paboTa B TEPMOJUHAMUKE.
Brraucnenue paboThl o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenaya kak cnocod M3MEHEHHUSI
BHyTpeHHe# sHeprun T /] cucrembl 6e3
COBEpIIEHUs pabOThI

64

KOHBGKHI/IS[, TCIJIONPOBOAHOCTD, U3JIYYCHUC

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

65

KommuectBo TennoTel. TenmoéMKOCTh Tena.
VYaenpHast u MOJISIpHAs TEILTOEMKOCTH
BEILIECTBA. Y AENbHAs TEMJIOTAa CTOPaHUS
TOIJINBA

66

Pacuér xosmuecTBa TEIIOTHI IPH
TEILIONEpEaaue

67

[TonsTre 006 aguadbatHoM mporecce. [1epBoIit
3aKOH TEPMOJMHAMUKHI

68

KonnuecTBo TemnoTsl U paboTa Kak MEphbI
M3MEHEHUS BHyTpeHHeM anepruu T /]
CUCTEMBI

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

69

Bropoii 3aK0H TepMOIUHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTMOCTh IPHUPOAHBIX MPOLIECCOB
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70

HpI/IHHI/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KT

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

71

MakcumasibHoe 3nauenue KITJI. [ukn Kapno

72

Pemenne 3amau no teme «KII/] TenmoBbix
JIBUTATEIC

73

DKOJIOrMYECKHUE aCIIEKTHI UCITOJIL30BAHUS
TEIIOBBIX ABUTaTelIel. TeninoBoe
3arpsA3HEHUE OKPYNKAIOLIEH CPebl

74

Pemienue 3amau no teme "TepmoanHamMuka.
TenmoBble MalINHBI"

75

O6o0m1IeHue u cucTeMaTH3alus 3HaHUM 10
teMe "Tepmoaunamuka. TernoBbsie MamuHb!"

76

KonrtponpHas pabora Ne5 no reme
"TepmoanHamuka. TernioBble MalIMHbL"

77

[TapooOpa3oBaHue U KOHJIEHCAIIHSL.
Hcnapenue u kunenue. Y aenbHas TEmora
napoodpa3oBaHus

78

HacellieHHbIE M HEHACBIILICHHBIE TIAPBI.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JIaBJICHUS HACBIIIEHHOT O Iapa OT
TEeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOr' 0 Mapa. 3aBUCUMOCTh
TEeMIIepaTyphl KUIIEHUS OT JIaBJICHUS B
JKUJKOCTH.

79

BnaxuocTs Bo3ayxa. AOCoioTHAS U
OTHOCUTEJbHAS BIAXHOCTh. YpoK ¢
UCNOTIL308AHUEM 000PYO0BAHUS YEeHMPA
«Touka pocmay

80

Pemrenue 3aaa4d I10 TEME ((HaCBIHIeHHI)Ie n
HCHACBIIICHHBIC ITaPhI. Brnaxnaocth BO3JayXa»

81

TBépnoe Teno. Kpucrannmueckue u
aMmopdHbIe Terna. AHU30TPONUS CBONCTB
KpHUCTAJJIOB

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

82

[1naByieHre U KpucTaIIM3anus. Y 1eJIbHAs
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TCILJIOTA I1JIaBJICHUA. CY6J'II/IMaHI/I$I

83

Hedbopmanuu TBEpaoro tena. Pactspkenue u
cxatue. Casur. Moayns FOnra. [penen
yrnpyrux nedopmaruit

84

TernnoBoe pacMpeHue KUJIKOCTEN 1
TBEPABIX TEJI. AHTAPMOHHM3M TEIJIOBBIX
KOJICOAHUM YaCTHI[ BEILIECTBA

85

[Tpeo6pa3oBaHue sHEPruu B (a3oBbIX
nepexoaax

86

YPaBHeHI/IC TEMI0BOro Oananca

87

Pewienue 3aau o reMe «Y paBHeHuUe
TEMNJIOBOro OamaHca

88

IToBepxHOCTHOE HaTspKeHUEe. Kanusuisipabie
saBaeHUS. JlaBJIeHUE T0J1 UCKPUBIICHHOU
MOBEPXHOCTHIO XUAKOCTU. Dopmyna
Jlannaca. ¥pox ¢ ucnonvzoeanuem
obopyoosanus yeumpa « Touxa pocmay

&9

O06o0mIeHne U cucTeMaTH3alus 3HaHUH 110
Teme "ArperaTHble COCTOSTHUS BEIECTBA.
da3zoBbIe nepexoibl"”

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

90

KonrtponsHas pabora Ne6 mo teme
"ArperatHble cOCTOsIHUS BelecTBa. Pa3oBble
nepexoas!”

91

DJIeKTpU3aLUs T U €€ MPOSBICHUS.
Dnektpudeckuii 3apsa. JlBa Bunia
ANEKTpUYECKuX 3apsanoB. [IpoBoHKKH,
JABJIEKTPUKHU U TTOTYITPOBOIHUKH

92

DJIeMEHTapHbIN JIEKTPUIECCKUI 3apsl. 3aKOH
COXPaHEHUS DIEKTPUYECKOrO 3apsaaa

93

Bzaumogeiicteue 3apsaaoB. Toueunbie
3apsnbl. 3akoH Kyiona

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

94

Pemenue 3aa4 Ha IPUMEHEHUE 3aKOHA
KynoHna

95

OnekTpuyeckoe nojue. Ero nelictBue Ha
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QJICKTPUUCCKHC 3apAabl

Hanpsk€HHOCTB AJEKTPUYECKOrO MOJIS.
[TpoGHbIit 3apsa. JIuHuK HANIPSHKEHHOCTH

06 ANIEKTpUYecKoro nosst. OqHopoaHOe
AIIEKTPUYECKOE 10JIe
97 [ToTeHIMaTbHOCTB AIEKTPOCTATHIECKOT O
noss. Pa3HOCTh MOTEHIIMAIOB M HAIIPSHKEHUE
[ToTeHnmanbHas SHEPruUs 3apsiaa B
98 aneKTpocTaTudeckoM noie. [loTennman
HIIEKTPOCTATHIECKOTO MOJIs
CBs13b HANPSKEHHOCTH MOJIS U PA3HOCTH POIII
» E;T;H““am’s JUL SIICKTpOCTaTIHECKOro https://resh.edu.ru/subject/28/10/
100 Hpm{unn CYIIEPIO3HUIINH ANEKTPUIECKUX
noJei
101 Pemmenue 3amau Ha onpenencHue
HAMPSHKEHHOCTH 3JIEKTPHY €CKOT0 OIS
102 ITone Toueunoro 3apsaa. [lonxe paBHoOMepHO
3apsKEHHOM cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00bEMY
103 mapa. ITone paBHOMEpHO 3apsKEeHHON
OECKOHEYHOM MJIOCKOCTH
104 [TpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsI0B
105 JM3IeKTPUKH U TOYIPOBOIHUKU B
AIIEKTPOCTATUYECKOM TOJIe
Konnencarop. 3J‘I€KTpO'C'.I'VIKOCTB POII
106 Egiiziziggz DIICKTPOEMKOCTE IIIOCKOTO https:/resh.edu.ru/subject/28/10/
107 [TapajutenpHOE COEAMHEHNE KOHAECHCATOPOB
108 [TocnenoBarensHOE COCAMHEHUE
KOHJICHCAaTOPOB
109 DHeprus 3apsHKEHHOr0 KOHAeHcaTopa

110

Pemenue 3agau Ha OIIPCJCIICHHUC
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AIIEKTPOEMKOCTH KOHJIEHCATOPA U €T0
SHEPIruu

JIBH>KEeHUE 3apsyKEHHON YaCTUIIBI B

11 OJIHOPOZHOM 3JIEKTPUYECKOM I0JIe
Pemenue 3ama4 Ha IBUKEHHUE 3aPsHKCHHOM
112 YaCTULBI B OAHOPOJHOM 3JIEKTPUYECKOM
noJie
113 OO06o0mIeHne 1 cCUCTeMaTH3allHsI 3HAHUH 110
Teme "DnekTpuueckoe noie"
114 'ISOHTPOHBHEU{ pabota N7 mo teme
DJeKTprudeckoe moJie"
Cuna toka. [TocTostHHBIN TOK. Y ClTOBHS
115 CYIIECTBOBAHUS MOCTOSTHHOTO
AJIEKTPUY ECKOr O TOKA
116 Wcrounnku Toka. Hanpsbxenne n O/[C
3akoH Oma 151 ydacTKa Lemu.
117 DJIEKTPUYECKOE CONPOTUBIIEHUE. YpOK ¢
UCNONIb308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay»
3aBUCHMOCTH COMPOTHBIIECHUSI OTHOPOIHOTO
118 MPOBOJIHUKA OT €0 JJIMHBI U TIJIOMaaN
MONEPEYHOr 0 CEUCHHS
119 VY enbHOE cONPOTUBIIEHUE BEILIECTBA.
Pemenue 3anay Ha 3akoH OMa
120 [TocnenoBartenbHOE, TAPAIENBHOE, POIII .
CMEIIIAHHOE COCJIMHEHNE TPOBOTHUKOB https://resh.edu.ru/subject/28/10/
11 Pacuér pa3BeTBIEHHBIX AIEKTPUIECKUX
neneii. [IpaBuna Kupxroda
122 Pewmenne 3amau no teme «IIpaBuio
Kupxroda»
123 PaboTa snekrpuyeckoro Toka. 3akoH JKoyIs POIII .
—Jlenna. https://resh.edu.ru/subject/28/10/
124 Pemenue 3a1a4 Ha 3akoH JI>koyund -JIenna
125 MOIHOCTB 3JEKTPUUYECKOro Toka. TemnoBas
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MOIIHOCTb, BbIAEIsI€EMast Ha pe3ucrope. Ypox
C UCNOb308aHUEM 000PYO0BAHUS YeHMPa
«Touka pocmay

Pemmenue 3amau Ha onpeneneHune padoThl U

126 1
MOIIHOCTH AJIEKTPUUECKOT0 TOKA
127 OJ1C 1 BHyTpeHHEe CONPOTUBIICHUE 1
MCTOYHHKA TOKA
128 3axoH Oma 15 TOTHOM (3aMKHYTOM) 1 POIII ‘
DJIEKTPUYECKOH LIETIH https://resh.edu.ru/subject/28/10/
129 Pemenue 3agau Ha 3akoH OMma JJ1s1 TOJTHOMN 1
(3aMKHYTOM ) 3JIEKTPUYECKOM TIeTTH
130 MOUIHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ambIkaHue 1
132 KoHnneHcaTop B 11€nu MoCTOSHHOTO TOKa 1
133 Pewienue 3amau 1
134 Pewenne 3amau o teme "[locTossHHBIN 1
AIEKTPUYECKUHN TOK"
135 Pemenue 3anau no teme "IlocTossHHBIN 1
AIEKTPUYECKUHN TOK"
136 Pemenne 3371 110 T"eMe "TTocTostHHBII 1
AIIEKTPUY €CKUI TOK
137 OO06o0mIeHne U cCUCTeMaTH3allHsI 3HAHUH 110 |
teme "IlocTossHHBIN 1eKTpuYecKuii ToK"
138 KonTponbHas padora Ne8 mo teme 1
"IToCcTOSAHHBINA PJIEKTPUIECKUNA TOK"
DnexTpuyeckas NPOBOMMOCTE PasJIHIHbIX POIII
139 éif;;‘;oig;‘;g’oﬁicm“ TOIR B MeTailax. ! https:/resh.edu.ru/subject/28/10/
DNEeKTPUYECKUH TOK B pacCTBOpaXx U
140 pacrmiaBax 3JeKTpoauToB. 3akoHbl Dapanes 1 oI .
N — https://resh.edu.ru/subject/28/10/
141 DneKTpru4ecKkuil Tok B razax. [lnazma 1 PII

https://resh.edu.ru/subject/28/10/
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142

DJEeKTPUYECKHIA TOK B BaKyyMe. BakyymHbie
nprOOpbI

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

143

DNEeKTPUYECKUN TOK B MOITYIIPOBOJHUKAX.
Ypok ¢ ucnonvzosanuem obopyoosanus
yenmpa « Touxa pocmay

144

[TonynpoBOTHUKOBBIE TPHOOPHI

145

Pu3N4ECKUN MPAKTUKYM 10 TEME
"M3MepeHne CUIIbl TOKA M HAIPSPKEHUSI B
L[ENU TIOCTOSIHHOI'O TOKa IIPU IIOMOIIHU
AHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX
npubopos"

146

dusnyeckuil mpakTukym no teme "M3yuenue
HEpaBHOMEPHOT' O IBUKEHUS C LIEIIbIO
OIpPEENECHNs] MTHOBEHHOM CKOpOoCTH"

147

®uznueckuil IPaKTUKYM MO TEME
"N3mepeHne yCKOpeHus Ipu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JIBYDKEHUY 110 HAKJIOHHOM INTOCKOCTH"

148

du3nueckuii MPakTUKYM 10 TEME
"N3MepeHne yckopeHus cBOOOIHOTO
najgeHus"

149

duznueckuil MpakTUKyM 1o teme "M3yduenne
JBHKEHUS TeJIa 110 OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOJLYJIFO CKOPOCTBIO"

150

dusnueckuil mpaktukym o teme "llpoBepka
TUIOTE3bl O HE3aBUCUMOCTU BPEMEHU
JIBUKEHUSI OpyCKa M0 HAKIIOHHOM TIIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl"

151

®u3nuecKkuil IPaKTUKYM 10 TEME
"NccnenoBaHue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOSHUKAIOIINUX B IPY)KUHE U
PE3UHOBOM o0pasiie, OT ux Aehopmanuu’.
Ypox c ucnonvsosanuem obopyoosanus
yeumpa « Touxa pocmay



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

152

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue ABUKEHUS OpycKa Mo
HAKJIOHHOHW TJIOCKOCTH C IMEPEMEHHBIM
kod(unmenTom TpeHus"

153

DuU3HYECKH IPAKTUKYM 10 TEME
"HccnenoBanue yCaoBUil paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIEro OCh BpanieHus"

154

DuU3HUECKH IPAKTUKYM 10 TEME
"N3MepeHne UMITyJibca Tena o TOpPMO3HOMY
nytu"

155

Du3HYECKU IPAKTUKYM 110 TEME
"N3ydenune nuzoxopHoro mnpoiecca" . ¥Ypoxk ¢
UCNONb308aAHUEM 000PYO0BANHUS YeHMPA
«Touka pocmay

156

®u3nuecKkuil IPaKTUKYM 10 TEME
"U3mepenue ynenpHon TemI0éMKOCTH "

157

Pu3HUECKU IPAKTUKYM 110 TEME
"N3MepeHne abCoMOTHOM BIaXKHOCTH
BO3/yXa U OLIEHKAa MacChl 1apOB B
OMEUIeHUH".

158

Pu3N4ECKUN NMPAKTUKYM 110 TEME
"HabimroieHue npeBpalleHus 3Heprun
3apsyKEHHOTO KOHJIEHCATOPA B HEPIHUI0
U3JIy4eHus ceeroauozaa’

159

Du3HUECKU IPAKTUKYM 110 TEME
"HccnenoBanue CMEIIAHHOTO COSAUHEHUS
pPE3UCTOPOB"

160

Du3HYECKH IPAKTUKYM 110 TEME
"HaGnrogenue smekTposimsa’

161

O0600111eHIE U CUCTEMATU3AINSA 3HAHUH I10
teMe "Kunematuka"

162

O00011IeHIE U CUCTEMATU3AINSA 3HAHUH I10
teme "Jlunamuka"

163

O000IIIEHNE U CUCTEMATU3AIUS 3HAHUH 110




teme "CTtaTuka TBepJoro renua"

O0001IIEHNE U CUCTEMATU3AaIUA 3HAHUI 10

164 " " 1
TeMe "3aKOHbl COXpaHEHUS! B MEXaHUKE
O06o0mIeHre U cucTeMaTH3alusl 3HAHUH 110
165 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUY €CKOU 1
teopun","Tepmonunamuka. TennoBsie
MaIuHbI"
166 OO06o0mIeHne 1 cCUCTeMaTH3allHsI 3HAHUH 110 1
Teme "DnekTpuueckoe noie"
167 O06o0061ieHue 1 cucTeMaTH3aus 3HaHU| 10 1
teMe "[1oCTOSHHBIN 3JIEeKTPUYECKUI TOK"
168 HToroast KOHTpoJbHAs paboTa 1 1
169 Koppexkuus 3Hanuit 1
170 IIpoekTHas 1eSITENBHOCTh 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 9 16
11 KJIACC
Ne KoaudecTBO 9acoB
Tema ypoka DJIeKTPOHHbBbIE HU(]POBBIE
n/n Bcero Kourpoabnsie | IlpakTnueckue 6DAZ0BATEALHEIE DECYDCEI
padoThI padoThI oop pecyp
B3anmoneicTBre MOCTOSIHHBIX MATHUTOB U
1 MPOBOAHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnore3za Amnepa
Bekrop maruutHOM nHAyKuuu. [IpuHoun
2 CYNEpHO3ULUA MAarHUTHBIX NoJiel. JInauun 1
MAarHUTHON MHIYKIIHH
3 MarauTHOE€ 1oJie TPOBOAHUKA C TOKOM. OMbIT 1
Opcrena
4 Cwia Amnepa, e€ HanpaBjIeHUE U MOAYJIb 1
5 Pemienne 3aau Ha pacuer cuiibl Amriepa 1
6 [Ipumenenue 3akoHa Amnepa. 1 POII .
DNEKTPON3MEPUTEITHHBIC TPUOOPHI https://resh.edu.ru/subject/28/11/
7 Cuna JlopeHnna, €€ HanpaBJIEHUE U MOYJIb. 1 POII



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

JBr>xeHuE 3apsSKEHHON YaCTUII B
OJIHOPOJTHOM MarHUTHOM I10JI€

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

8 Pemenune 3ampay Ha pacuet cuibl JIopeHna
9 PaGoTa cuinet Jlopena
10 Pemenne 3a1a4 Ha IBUKEHUE 3apsiK€HHON
YACTHIIBI B OJHOPOJHOM MarHUTHOM I10JIE
11 MarsauTHOE€ 10JIe B BEUIECTBE.
deppoMarHeTuKy, napa- u AuaMarHeTHKu
12 OcHoBHBIE CBOICTBa (peppOMArHETHKOB. PoII .
[IpumeHeHue peppoMarHeTHKOB https://resh.edu.ru/subject/28/11/
13 Pentenune 3amau no teme "MaruurtHoe mose"
14 3ader Nel mo reme "MaruutHoe nosne"
SIBneHue 371K TPOMArHUTHOW WHYKIIUH.
15 IToTOK BEKTOpa MATHUTHOM MHIAYKIUU. YpOK PoOII .
C UCNONBL308AHUEM 0O0PYO0BAHUS YEHMPA https://resh.edu.ru/subject/28/11/
«Touxa pocmay
16 DJIC uanykuun
17 3aKOH 3JeKTPOMArHUTHOW MHIYKIIUU
®Dapanes
18 Buxpesoe ssekrpuueckoe nose. Toku Pyko
19 OJIC uHIYKIMH B ABMXKYIIMXCS MPOBOJHUKAX
20 Pemenue 3a1au Ha 3aKOH AJIEKTPOMArHUTHOM
WHTYKIHHT
21 [IpaBuno Jlenna
2 NunyktuBHOCTh. KaTynika HHAYKTUBHOCTH B
[T ITOCTOSTHHOTO TOKa
23 SBnenue camounaykuuu. IJC POII .
CaMOMHYKITUU https://resh.edu.ru/subject/28/11/
24 DHeprusi MAarHUTHOT'O TTOJIsI KATYIIIKH C
TOKOM. DJIIEKTPOMAarHuTHOE MoJie
25 Pemenue 3amay Ha pacuet SHEPruu
MarHUTHOTO TOJIS
26 O0001IeHrEe U CUCTEMAaTH3aIiA 3HaHUH 110
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TeMe "DyeKkTpoaruHaMKuKa. MarHuTHOE MoJe.
DnieKTpoMarHuTHast UHAYKIus "

Kontponsnas padora Nel mo Teme

27 "DnekTpoarHaMKuKa. MarHuTHOE MoJIe.
DneKTpoMarHuTHasi UHAYKUIus "

78 Konebarenbnas cucrema. CBOOOIHEIC
koneOanus. 'apmMoHnueckne Konebanus

29 Kunematnueckoe M JUHAMUYECKOE OMMCAHKE
KoJIcOATEIIbHBIX JBUKCHUM
DHepreTuyeckoe onucanue. BeiBog

30 JTUHAMHUYECKOTO OIMMCAHUS TapMOHUYECKUX
KOJe0aHM U3 UX SHEPreTUUECKOro U
KUHEMATHYECKOrO O CAHMS

31 Amruutyna u asza koneOaHmit
[lepuon u yacrora konedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJICOaHUM

32 MaTeMaTuueckoro MasitHuka. [lepuog POIII ‘
CBOOOJIHBIX KOJICOaHU MPYKUHHOTO https://resh.edu.ru/subject/28/11/
MasiTHUKA. YPOK ¢ ucnoiv3o8anuem
obopyoosanus yeumpa « Touxa pocmay

33 3aryxaromue KonebaHus. BeiHyXIeHHBIC
Koyiebanus. Pesonanc

34 ABTOKOICOAHNS

35 Pemenue 3ayiau Ha pacueT XapaKTepUCTUK
KO0JICOATEIILHOTO JBUKCHUS

36 Ypok-koHpepeHius "MexaHnuecKue
KoJIcOaHUSI B MY3bIKATbHBIX HHCTPYMEHTaX"

37 3adger Ne2 "MexaHnndeckue kojicoanus"

33 DneKTpOMarHuTHBIC KoJIeOaHusl. POII .
KonebaTenbHblil KOHTYD https://resh.edu.ru/subject/28/11/
®opmyna Tomcona. CBA3b aMILITUTY /bl

39 3apsiia KOHJEHCcAaTopa ¢ aMIUIUTYI0M CHJIbI
TOKa B KOJI€0ATEIHLHOM KOHTYpE

40 3aKOH COXpaHEHUs! PHEPTUU B UJI€aTbHOM



https://resh.edu.ru/subject/28/11/
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KoJ1e0aTEILHOM KOHTYPC

3aTyxaromme IeKTPOMarHUTHBIE KOJICOaHUI.

41 BriHyX1€HHbBIE 3JIEKTPOMAarHUTHBIE
KoneOaHus
[lepemennslii TOK. Pe3auctop u KOHIEHCaTop B POII
42 .
1IN TIEPEMEHHOr0 TOKa https://resh.edu.ru/subject/28/11/
43 Karymika nHIyKTUBHOCTH B LIETIH POII
MIEPEMEHHOr 0 TOKa https://resh.edu.ru/subject/28/11/
44 3akoH Oma AJ1s1 3JIeKTPUYECKON LIenu
NEPEMEHHOI 0 TOKa
MOIHOCTE IEPEMEHHOT 0 TOKA.
45 AMIIMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE
CHJIBI TOKAa Y HAIIPSDKEHUS
46 Pe3oHaHC B 311eKTpUYECKOM Lienu
47 Pemenue 3amay Ha 3akoH OMma Ii1st
JIEKTPUUECKOH 11eMH EePEMEHHOr0 ToKa
Nneanbubiid Tpanchopmatop. [IponsBoactso,
48 nepenava u moTpedieHHe HIeKTPUIECKONR
SHEPruu. Ypok ¢ ucnonvsosanuem
obopyoosanus yeumpa « Touxa pocmay
DKOJIOrMYeCKrEe PUCKH NP IPOU3BOJICTBE
49 anekTposHeprun. KyipTypa ncnoiab30BaHus
AJIEKTPOIHEPIUHU B OBCE/IHEBHON KU3HU
Pemenue 3anau Ha onpeneneHue
50
kodddunuenta u KI1JI rpanchopmartopa
51 ‘I‘)CH.IGHI/IG 3a/1a4 1o TeMe
DJIeKTpOMarHuTHbIE KosiebaHus"
52 3auer No3 "DnekTpomarHuTHbIe KojeOaHus"
53 Mexannueckue BOJIHbI. XapaKTEpUCTUKHU
MEXaHWYECKUX BOJIH
54 CBoiiCTBa MEXaHUYECKUX BOJIH
55 3BYK. XapakTEepUCTUKH 3ByKa
56 Wudpas3syk u yaprpassyk. lllymoBoe
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3arpsisHEHHE OKPYKAIOLIEH cpelibl

Penienue 3a1a4 Ha pacueT XapaKTepuCTUK

>7 3JIEKTPOMArHUTHBIX BOJIH
58 OneKTpoMarHuTHbIE BOJIHBL. M3mydeHue POII
3JEKTPOMArHUTHBIX BOJH https://resh.edu.ru/subject/28/11/
59 DHeprus 31eKTPOMArHUTHBIX BOJIH. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH
[Txana 37€KTPOMarHUTHBIX BOJIH. POIII
60 [IpumeHeHue 3J1IeKTPOMarHUTHBIX BOJIH B https://resh.edu.ru/subject/28/11/
TEXHHUKE U OBITY
[IpuHLIMIIBI paMOCBA3H U TEIEBUIECHUS.
61 Pannonokanus. D1neKTpOMarHUTHOE
3arpsi3HEHHUE OKPYKAIOLIEH CpeJibl
Kontponbhas pabora Ne2 no teme
62 " "
Konebanus u BOIHBI
63 Caer. 3aKOH IPSIMOJIMHEHHOT O
pacnpocTpaHeHus CBeTa
64 Pemenne 3ajla1 Ha IPUMEHEHUE 3aKOHa
PSIMOJIMHEHHOT 0 pacIpoOCTpPaHEHUs CBETa
65 Ortpaxenue cBera. [linockoe 3epkaio.
Cdepuueckoe 3epkaio
[TpenomiteHne cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MIOKAa3aTellb IPEIOMIICHUS.
66 [TonmHOE BHYTpEHHEE OTpasKEHUE.
[IpenenbHbII yroy MOJIHOrO BHYTPEHHET O
OTpa)KeHUs
67 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPa)KEHUS U NMPEJIOMIICHUS CBETA
63 Xon nmydeli B npusme. [lucniepeus ceera.
CroxHbIN cocTaB Oenoro cBeta. [[BeT
69 JInn3zel. DOKyCHOE pacCTOSHUE U ONTHYECKAs POIII
CHJIA JIMH3bI https://resh.edu.ru/subject/28/11/
70 [TocTpoenue n300pakeHuit B IMH3aX U UX

cHCTeMax. YBEIHMUYCHUE JIMH3bI
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Pemenue 3aga4 Ha IMOCTPOCHUC

71 M300paKCHUM, TOIYYaEMBbIX C TTIOMOIIBIO
JIUH3
72 [';1a3 kak onTuyeckas cucrema
73 Pemenue 3amau Ha 3aKOHBI TEOMETPUIECKOM
ONTUKHU
74 CKOpOCTh CBETa M METOJIbI €€ U3MEpPEHUs
75 Hucnepcus ceta POII .
https://resh.edu.ru/subject/28/11/
PO
76 Hurepepenuis ceera https:/resh.edu.ru/subject/28/11/
77 KorepeHTHble HICTOUHUKH. Y CTIOBUS
HaOJIIOJCHUS] MAKCHMYMOB U MUHUMYMOB
73 Pemeime 3anayd no Teme "MHTepdhepenuus
CBETa
79 [TpumeHenue nHTEph epeHINN
POII
80 Jladpaiuns cpera https:/resh.edu.ru/subject/28/11/
31 HudpakunonHas pemérka. Y cioBue
HaOJIFOJICHHS TJIABHBIX MAKCUMYMOB
Pemenue 3amay Ha onpeeneHue JIMHbI
82 CBETOBOM BOJIHBI C IOMOILBIO
TpaKIMOHHON peleTKU
33 ITonepeuHocTs cBEeTOBBIX BOJIH. [lomapusanus POIII .
cBeTa https://resh.edu.ru/subject/28/11/
84 Peuienne 3a1a4 Ha 3aKOHBI BOJJHOBOW ONTUKH
85 CBeTOBBIC SIBJICHUS B IPUPOJIE
36 OO6o001m1eHne 1 cucTeMaTH3alus 3HAHUM 110
teme "OnTuka"
87 KontponbsHas pabora Ne3 mo teme «OnTuka»
['paHu1Ibl NPUMEHUMOCTH KJIaCCUY €CKOU
88 MEXaHUKH. 3aKOHBI 3JIEKTPOJIMHAMUKHU U

IIPUHIOUIT OTHOCHUTCIIbHOCTH
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ITocTynaTel cnenuanbHON TEOPUHU

89 1
OTHOCHTEIbHOCTH
IIpocTpaHcTBEHHO-BPEMEHH O HHTEPBAT.
00 Hpeo6pa3OBaHP(1)ﬂ Jlopenna. YcnoBue | POII
NpUIUHHOCTU. OTHOCUTENBHOCTh .
oI[p HOBDEMEHRHOCTH. 3aMeIUIeHHE BPEMEHH 1 https://resh.edu.ru/subject/28/11/
COKpAIIICHHUE JJTHHBI
91 DHeprust U UMIYJIbC PEIATUBUCTCKON |
YaCTHIIBI
92 CBsi3b Macchbl € YHEPrueit U UMITYJIbCOM 1
PEISATUBUCTCKON YaCTHUIIbI. DHEPrHUs MOKOs
93 PaBHOBECHOE TEIIIOBOE U3IIYyYEHHUE 1
94 3akoH cMelieHust Buna 1
95 I'unoreza M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprus ¥ UMITyJIbC (POTOHA 1
97 ®ortoadpdext. OnpiTol A. I'. Ctonerona. 1 PolI
3akoHbl poTodrhdexTa https://resh.edu.ru/subject/28/11/
08 VYpaBuenue DiinmreliHa 11 hotodddexra. 1
"Kpacnas rpanuma" ¢pororddekra
99 JNasnenue ceeta. OnbiThl [1. H. JleOenera 1 PoII .
https://resh.edu.ru/subject/28/11/
100 BoHoBBIE CBOIICTBA YaCTHIL 1
Bounel ne bpoiua. Jlnuna BonHs! ne bpoins
101 U pa3Mephl 00J1aCTH JIOKaIU3aluu 1
JBIDKYIIEHUCS YaCTUIIBI
102 KopnyckyJisipHO-BOJIHOBOW Jyajanu3M 1
103 Jludpakius 3JeKTPOHOB Ha KPUCTAIIAX 1
Crenuduka n3MepeHuii B MUKpOMUDE.
104 CooTHoI1IeHUs HEeOonpe1eEHHOCTEN 1
I'eiizenOepra
105 Pemenue rpaduyeckux 3amay 1
106 Pemenne pacu€THbIX 33024 1
107 KonTponbsHas padora Ne4 mo Temam: 1
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"OcnoBel CTO", "KoprycKyJsipHO-BOJHOBOM
Jyanu3m"

108

OIBITHI 11O HCCICOOBAHNIO CTPOCHUA aTOMaA.
[TnanerapHas mozens atoma Pesepdopna

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

109

[Toctynate!r bopa

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

110

Buns! cnextpoB. CrieKTp ypoBHEW 3HEpPruu
aToMa BOZOpoAa

111

CrnoHTaHHOE U BBIHYKIEHHOE U3JIyYEHUE
cBeTa. Jlazep

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

112

Hyxnonnas moznens siapa I'elizenOepra-
NBaHeHko. 3apsa 1 MaccOBOE YHCIIO sAJIpa.
M3o0Tonel. PannoakTnBHOCTH

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

113

3aKoH paJMoaKTUBHOro pacnajaa. CBoicTBa
HMOHMU3HUPYIOIIETO U3llydyeHus. Bausuue
paZOaKTUBHOCTH Ha JKUBbIE OPraHU3MBI.
Jozumerpust

114

OHeprusi CBsI3U HyKJIOHOB B sape. SnepHble
cuibl. JlegekTt maccol sapa. SnepHsie
peakmun. Snepasie peakTopsl. [IpoGnemsl
YIPABJIIEMOr 0 TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIEKThI pa3BUTHUS SAECPHON
SHEPreTUKU

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

115

MeTonbl perucTpaiu U UCCIIeOBaHMS
3JIEMEHTapHbIX YacTull. ODyHAaMeHTaJIbHbIE
B3aUMO/Ie CTBUS. bapruoHbl, ME30HBI U
nentoHbl. [IpeacraBnenre o CtanmapTHoOM
Mozenu. KBapk-riitooHHast MOJIENb aIpOHOB

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

116

®dusuka 3a npeaenamu CTaHIapTHON MOIEIH.

TémHast MmaTepusi U TEMHAs SHEPrus.
EnuncrBO QU3nyeckoil KapTHHBI MUPa

117

KopoTkoBpemeHHast KOHTposbHas paboTa NoS
"®u3uka atoma. Pu3MKa aTOMHOTO SApa.

0,5
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DJIeMEHTapHbIC YaCTULIBI"

118

Ortarbl pa3BUTUSA ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

119

[IpumMeHUMOCTh 3aKOHOB (PH3UKH JIJIS
O0BSICHEHHSI TPUPOABI KOCMHUYECKUX
00BbEKTOB. MeTOo/Ibl aCTPOHOMUYECKUX
HCCIICOBaHUH

120

CoBpeMeHHbIE ONTUYECKHUE TEIECKOIIBI,
pasnoTeNeCKOIbl, BHEaTMOC(hepHas
aCTpOHOMUS

121

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue
3BE3/IBI, IIJIAHETHI, UX BUAMMOE JBHKEHHE

122

Conneunas cucreMa. Comaie. ConHeunas
akTUBHOCTb. McTounuk sHepruu CoJiHia u
3BE3]

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

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
2

Juarpamma "crieKTpasabHBIN KJlacc —

CBETUMOCTB"

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

124

3B€3,Z[]E>I TJIaBHOM II0CJIICA0OBATCIBbHOCTH

125

Buyrpennee ctpoenue 38€31. CoBpeMeHHBIC
MPENICTABJICHHSI O IPOUCXOXKICHUN U
spomonu ComHia u 388371, DTanbl )KU3HU
3BE3]

126

Muteunsiit [yt — Hama [Manaktuka. Tumsl
rajakTuK. YEpHbIE ObIPHI B SIIPAX TATAKTHK

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

127

Bcenennas. Pacimipenue Beenennoit. 3akon
Xab6usa. Teopust bonbiioro B3phIBa.
PennkToBoe usiyuenue

128

MacmrabHas cTpyKTypa BceneHHow.
MeraraynakTuka.

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

129

Hepeménnsie mpoOieMbl aCTpOHOMHUH.
KopoTkoBpemeHnHast KOHTpobHas paboTta Neb
"DNeMeHTHl ACTPOHOMUH U acTpohu3uKu"

0,5

130

Pu3nyecknil MPaKTUKYM 10 TEME



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/

"HccnenoBanue qeiCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

dusznvecKuil NpakTUKyM 1o teme "M3yuenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbl TOKa"

132

@u3nYecKHil MPaKTUKYM 110 TEME
"UccnenoBanue sBICHUS dJIEKTPOMAarHUTHOM
WHIyKIAn"

133

dusnueckuii mpakTUKyMm 1o teme "Coopka
MOJIEJIM IEKTPOMArHUTHOr O reHeparopa”

134

Du3nuecKnil MPaKTUKYM IO TEME
"N3mepeHue neproa cBOOOIHBIX KoneOaHU
HUTSIHOT'O U MPY>KUHHOT O MasiITHUKOB"

135

Du3nuecKknil TPaKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTHH B IPYKUHHOM
MasTHUKeE"

136

Du3nuecKuil MPaKTUKYM IO TEME
"NccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIeTIH TIEPEMEHHOr0 Toka"

137

duznueckuil npakTUKyM o teme "M3yuenue
rapaMeTpoB 3ByKOBOI BOJIHBI"

138

DU3NYECKUN PAKTUKYM I10 TEME
"M3MepeHue nokasareis NpeaoMIeHUs
crexia”

139

DU3NUECKUN TPAKTUKYM I10 TEME
"N3mepeHne GOKyCHOr O pacCTOSHUSA
paccenBarOUIMX JUH3"

140

Du3nuecKknil TPaKTUKYM IO TEME
"Habnronenue nudpakuun, nuaTephEepeHIINN
U NOJIIpU3aluy cBeTa"

141

Du3nuecKuil MPaKTUKYM IO TEME
"Onpenenenrue UMIyJibca U SHEprun
PENATUBUCTCKUX YacTHIl (110 Gororpadusim
TPEKOB 3apsKEHHBIX YACTHI] B MAarHUTHOM
nosie)"




142

Du3nuecKnil MPaKTUKYM I10 TEME
"HccneqoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOIMO]T OT HaNpsKEeHus "

143

@u3nYECKU IPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peskeHHOro
aTOMapHOT'0 BOJIOPO/Ia U U3MEpEHHe
nocTossHHOW Pun6epra"

144

@u3HYECKHl IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (oHa ¢
UCIO0JIb30BaHUEM J103UMeTpa"

145

@u3HYECKHl IPAKTUKYM 110 TEME
"HaGnronenus B Teneckon JIyHBI, MIaHeT,
TYMaHHOCTEH U 3BE3/IHBIX CKOIICHUI"

146

O0o6meHye U cucTeMaTu3anus 3HaHui. Poib
(DM3HMKH ¥ aCTPOHOMHUH B YKOHOMHYECKO,
TEXHOJIOTUYECKOM, COITUAIFHON U ATUYECKOU
cdepax nesaTeIbHOCTH YeI0BeKa

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

147

O0001IeHre U cucTeMaru3anus 3Hadauii. Pons
1 MECTO (PM3UKH M aCTPOHOMHH B
COBPEMEHHOW HAYYHOW KapTHHE MUpa

148

O06001IeHre U cucTeMaru3anus 3Hanuii. Pons
(bu3nYeCcKOoil TeOpUH B OPMUPOBAHUU
IIPEJCTaBICHUN O (PU3NUECKON KapTHHE
MUpPa, MECTO (PU3MUECKOI KapTUHBI MUPA B
00IIeM Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJCTABICHUHN O IPUPOIES

149

O06001IeHre U CUCTEMATH3AIAA 3HAHUH 110
teMe "Kunematuka"

150

O00011IEHNE U CUCTEMATU3ALAA 3HAHWI IO
teme "Kunematuka"

151

O0001IeHrEe U cUCTEMAaTH3AIUA 3HAHUI 110
teme "Jlunamuka"

152

O00011IeHNE U CUCTEMATH3AIHAS 3HAHUH I10
teme "CraTuka TBEpaoro tesaa'

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



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

O000111eH1E U CHCTEMATH3ALHS 3HAHUH I10

153 " " 1
Teme "3aKOHBI COXpaHEHHS B MEXaHUKE
O000111eHrE U cCUCTEMATH3AIHS 3HAHUH I10

154 Teme "OCHOBBI MOJIEKYJISIPHO-KHUHETHY €CKOU 1
Teopun"”

155 O06o06mIeHne u cucTemMaTH3alys 3HaHUuH 10 |
teme "TepmoanHamuka. TennoBbie MalIMHb!"
O0001IeHre U cucTeMaTH3amys 3HaHui 110

156 TeMme "ArperatHble COCTOSHHUS BELIECTBA. 1
dazoBble nepexos”

157 O0001Ie e U cUCTEMAaTH3aA 3HaHUH 110 1 POIII
teme "DaeKTpruieckoe mnojue" https://resh.edu.ru/subject/28/11/

158 O6o0061eHne u cuctemMaTH3alys 3HaHU# 1Mo |
teMe "I1oCTOSHHBIN 2JIEeKTPUYECKHUIl TOK"

159 OO6o00meHne 1 cucTeMaTH3alus 3HaHUH 110 1
teme "TOKU B pa3MyHbIX cpenax”

160 OO6o00meHne 1 cucTeMaTH3alus 3HaHUH 110 1
teme "MarauTtHoe mose"

161 OO6o001m1eHre U cuCTeMaTH3aIUs 3HAHUN 10 1
Teme "OJIeKTPOMAarHUTHAsI UHAyKIus"

162 O06o06meHne u cucTemMaTH3aIus 3HaHUH 110 1
teMe "MexaHndeckrue Kojaedanus"

163 O06o00m1eHne 1 cucTeMaTH3alus 3HaHUN 110 1
TeMme "DeKTpoMarHuTHble KojaeOaHus"

O6o0061IeHne u cucTemMaTH3alys 3HaHui 1o

164 Teme "MeXaHH4eCKHEe U 2JIEKTPOMATHUTHBIE 1
BOJIHBI "

O000111eH1E U cCUCTEMATH3ALHS 3HAHUH I10

165 " " 1
teme "OnTuka

166 HrtoroBoe TectupoBanue 1

167 Hrorosoe TectupoBanme 1

168 Koppekius 3HaHui 1

169 [IpoekTHas AeSITENHHOCTD 1



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

170 ‘ [IpoekTHas AeATENBHOCTH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170

16




YYEBHO-METOINYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISI YYHEHUKA

O®uzuka, 10 kmacc/ KaceksHoB B.A., OOmECTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe obmectBo «M3gatensctBo «IIpocBemienney

o Ousmka, 11 xmacc/ KacesnoB B.A., OOmecTtBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODAy; AknmonepHoe obmectBo «M3aatenbcTBo «IIpocBenicHmnes

e ®Ousmka,l0 xmacc/ Msxume I'.5., byxoBues b.b., Corckuii H.H., "W3nmareabcTBO

"IIpocsemenne"",2014r.

o ®Ousmka,l1 wmacc/ Msxkumer [.5., BbyxoBueB b.b.,, Yapyrun B.M., "H3nmaremscTBO

"ITpocBemenue™",2014r.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

OnopHble KOHCIEKTHl U nuddepenpoBannblie 3aaaun no ¢usuxe, 10-11 ki./ Mapon E.A,
«M3narensbctBO «IIpocBemennsn»,2008r.

COopHuk 3anau o gusuke, 10-11kn/Peivkesua A.IT./ M: «Ipoda», 2016r.

Coopuuk 3amanuii EI'D. 1000 3amau ¢ orBeramu u pemeHusmu/ JlemumpoBa M.IO., I'pubos
B.A., I'urono A.M. , «M3paTenbcTBo «OK3amen»y», 2020r.

COopHuk 3anay no ¢usuke: 10-11 xn (cranpapt u yriayOnenssii ypoBens)/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 M HaBblkOB ywammxcs 10-11 k. oOmeoOpa3zosar.
yUpexJACHUN : 0a30BbI W TNpodwuia. YpoBHU : KH. juia yuurtens / B. A. 3aborun, B. H.
Komuccapo. — M. : TIpocsenienue, 2008.

HOUPPOBBIE 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/ - dhecTuBasb negarorndeckux uaeiH « OTKPBITBIN YPOK»
http://www.school.mipt.ru - MOTU — MockoBckuil pU3NKO-TEXHUUECKUI UHCTUTYT
http://www.fizika.ru - caifT ans yuuteneid GU3NKU M UX y4EHUKOB

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

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

http://college.ru/fizika - moaroroska k EI'D 2023 o ¢usuke oHnaitn
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