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IHosicHuTeIbHAA 3aIIUCKA

Pabouas mporpamma mo ¢u3ukKe Ha ypoBHE CpeHero obmiero oopazoBanus (yriayOn€HHBIN YpOBEHB
W3yUYeHHs MpEeaMeTa) COCTABJICHAa Ha OCHOBE MOJOXKEHUN M TpeOOBaHM K pe3yabTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeIbHON MPOrpaMMBbl, MPEACTABICHHBIX B DenepaabHOM TOCYAapCTBEHHOM
o0Opa3oBaTensHOM cTaHAapTe cpeaHero oomero odpazosanus (PI'OC COO).
JlanHasi mporpaMmMa ompezensieT 00s3aTelbHOe MPEeIMETHOE COJEp)KaHUE Kypca, paclpenesieHue
y4eOHBIX YacoB IO TEMATHYECKUM paszesiaM U IOCIEI0BaTEIbHOCTh M3YUCHHsSI TeM H pPa3JesioB
y4eOHOro MmpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKU y4eOHOrO
IpoLecca, BO3pacTHbIX OcoOeHHOcTel oOywaromuxcd. Ilporpamma na€r npencraBieHHe O LEH,
3a/layax, CoAepKaHWM, OOIIed cTpareruu OOydYeHHUs, BOCIUTAHUS M PA3BUTUS OO0yYArOMIMXCS
cpeacTtBaMu yueOHOro npeamera «Dusukay Ha yriayOoJaéHHOM YpOBHE.
WN3yyenne kypca  Qusuku  yriayOn€HHOrO  ypoBHS — TMO3BOJSIET — peajlu3oBaTh  3ajadd
npoeCCUOHATPHON OpPUEHTAIlMH, HANpPABICHO HA CO3/JaHUE YCIOBUHM /IS TPOSBICHUS CBOUX
MHTEJUJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM O0YyYarolMMcsi, KOTOpble HEOOXOIUMBI
Ui TPOAOJDKEHHs] O0pa3oBaHMA B BBICIIMX YYEOHBIX 3aBEACHUSAX 10 DPA3IUYHBIM (PHU3HKO-
TEXHUYECKMM M HWHXXEHEPHBIM CIeHUalIbHOCTAM. B mporpamme ompejeneHbl IUIaHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca (PM3MKH Ha YpPOBHE CpenHero obmiero oOpa3oBaHUS: JIMYHOCTHBHIE,
MeTanpeaMeTHbIe, TpeaMeTHbIe (Ha yriayOJ€HHOM ypoBHE). HaydHO-METOM0IOTHYECKOM OCHOBOM

Ui pa3pabdoOTKW TpeOOBaHWA K JMYHOCTHBIM, METANpPEIMETHBIM W  IPEIMETHBIM
pe3ynbrataM 00ydYaromuXcs, OCBOMBIIMX TMpOrpaMMy CpeaHero oOmiero o0pa3oBaHUS Ha
yriy0IEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-ICATETbHOCTHBIHA MOIXO/I.
PaGouas mporpamma no ¢usuke ans 10-11 kmaccoB cocTaBieHa Ha OCHOBE HOPMAaTHUBHO-IIPABOBOU
0a3bl:
* OI'OC COO (mpuxa3z Munuctepctsa npocsenieHus: Poccuiickoii ®enepanuu ot 12.08.2022 r. No
732)
» @enepanpHas obOpaszoBarenbHas mporpamma cpenHero oomero o6OpaszoBanus" —(Ilpukas
MunucrepcrBa npocsemienus: PO ot 23 HosOps 2022 r. N 1014)
» Pabouas nporpamma cpeanero oouiero oopazoBanus npeamera «dusuka»
* Ilporpamma Bocniutanuss MAOY nunest Ne7 r. Tomcka.
IIporpammMa ycTaHaBIMBaeT paclpe/ielieHue yueOHOro MaTepuaa 1o rojam ooydeHus (1o kjiaccam),
IpeaaraeT Mocjiae0BaTeIbHOCTh U3YyUEHHUs] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOIO
coZiepKaHusl M yu€Te BO3PACTHBIX OCOOEHHOCTEH oOO0ydJaromuxcs, a Takke TeMaTHu4ecKoe
IUIAaHUPOBAHUE C yKa3aHUEM KOJIMYECTBA YacOB HAa M3yYEHHUE KaXKJAOW TEMbl M XapaKTEPUCTUKON
y4eOHOI IesTeTbHOCTH 00yUaIOIMXCs, PeaTu3yeMoi IPU U3YYEHUH ITUX TEM.
[Ipu paspaborke pabodyeid MPOrpaMMbI B TEMATHYECKOM IUIAHMPOBAHWU YUYTEHBI BO3MOKHOCTH
UCTOJIb30BAHUS DJEKTPOHHBIX (LM(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISAIOLIMXCS Y4eOHO-
METOAMYECKUMH MarepuaiamMd (MyJIbTHMEIWIHBIE TPOTPAaMMBbI, JJIEKTPOHHBIE YYEOHUKH W
3aJJauHUKHU, DJIEKTPOHHblE OUOIMOTEKH, BHUPTyasibHble JaOOpaTOPUM, UIPOBBIE IPOrPaAMMBI,
KOJUIEKIIMM IIU(PPOBBIX 00pa30BaTeNbHBIX PECYPCOB), PEATU3YIONINX TUIAKTHYECKHE BO3MOXKHOCTU
UKT, conepkaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa3oBaHMUU.

HEJIb TIPOI'PAMMBI: noctuxkeHue BBIMTYCKHUKAMH KOMIIETEHIIMM ©  KOMIIETEHTHOCTEH,
OTpeIeIEMbIX JTUYHOCTHBIMHU, CEMEHHBIMH, OOIIIECTBEHHBIMU, TOCYAAPCTBEHHBIMH MTOTPEOHOCTIMHU
U BO3MOXXHOCTSIMH OOYYaIOIIErocsi CTapIIero IIKOJILHOTO BO3PacTa, CTAHOBICHHE WM Pa3BUTHE
JUYHOCTH OOYydYaroIIerocs B €€ CaMOOBITHOCTH W YHUKAJIbHOCTH, OCO3HAaHWE COOCTBEHHOM
WHJIMBUIYAJIbHOCTHU, MOSIBIIEHUE KU3HEHHBIX TUIAHOB, TOTOBHOCTh K CAMOOIPEIEIICHUIO.

SAJJAYN U3YYEHUWA YVYEBHOI'O ITPEJIMETA «®U3UKA»

OcCHOBHBIMU 337]auaMu U3y4eHus (U3UKHU B 0011eM 00pa30BaHUU SIBIISIFOTCS:

(dbopMHUpOBaHNE HHTEpPECA U CTPEMIICHHUS 00YYAIOLINXCs K HAYUHOMY M3YyYEHHIO IPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe TMO3HaHUS U (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIIEHHUS K OKPYXAIOLIUM SIBJICHUSM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4yeHHUS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;



(dopMupOBaHHE YMEHUI OOBSCHSTH SBJICHHS C WCIOJNB30BaHUEM (DU3UYECKUX 3HAHUA U HAYYHBIX
J0Ka3aTeIbCTB;

(opMupOBaHUE MPENICTABICHUI O poiaH (GU3UKU JUIS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oynymeidl npohecCHOHAIBbHONW AESATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOH, HOATOTOBKA K JalbHEieMy 00y4eHUIO B 3TOM HaIPaBICHHH.

B npornecce n3ydyenus kypca GU3UKU Ha ypOBHE CpEAHET0 0011ero o0pa3oBaHus:

NpUOOpPETeHNE CUCTEMBbl 3HAHMKA 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIFOYasi MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, JIEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY U DIIEMEHTHI
acTpou3uKH;

(bopMUpOBaHHE YMEHUI NPUMEHSATh TCOPETHUCCKUE 3HAHUS ISl OOBICHEHUS (DU3NUCCKUX SIBICHUN
B IIPUPO/JIC U JUTS IPUHSTHUS IPAKTUYECKUX PEIICHUH B TIOBCEHEBHON JKU3HH;

OCBOCHHE CIIOCOOOB PEIICHMS PAa3IMYHBIX 337ay C SBHO 3aJlaHHON (PU3MYECKOW MOJENbIo, 3ajad,
MOJIPa3yMEBAIONINX CAMOCTOATENIFHOE CO374aHue (PU3NYECKOW MOJeNnH, aJeKBaTHOH YCIOBHSIM
3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHUEe (HU3MYECKUX OCHOB M TPHHIMIIOB JCHCTBHSA TEXHHUYCCKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJaJJICHHE METOJAaMH CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W NPOBEACHUS  (U3MUECKUX
OKCHEPUMEHTOB, aHAJM3a ¥ HWHTEpHpeTalud HWHPOPMALUHU, ONPEACICHUS JOCTOBEPHOCTH
MOJTYYEHHOTO PE3yJbTaTa;

CO3JIaHME YyCIOBUH JUISI  Pa3BUTHA yMEHHH  MPOEKTHO-HCCIENOBATEIbCKOH, TBOPYECKON
NEATeNILHOCTH; pa3BUTHE HHTEpeca K cdepaM NpodecCHOHAIbHOH AeSTEIbHOCTH, CBA3aHHOH C
bu3MKOiA.

MECTO YYEBHOI'O [IPEAMETA «®U3UKA» B YYEEHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yriny0néHHbli ypoBeHb U3ydeHus yueOHoro npeamera «dusnka» Ha
YpOBHE CpeaHero oO0mero oOpa3oBaHUs BBIOMpAcTCs  OOYYAIONIMMHCS, IUIAHHPYIOIIUMA
MIPOJOJKEHHE 00pa30BaHUs MO CIEIUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Y4eOHBIM TUTAHOM TIPEIYCMOTPEeHO n3ydeHue (pu3uku B 00béme 340 9 3a aBa roga oOydeHus: 5 94 B
Henento B 10 u 11 kmaccax.

B nporpamme kaxaoro kiacca npeiaraeTcsi pe3epB BpeMEHHU, OTBOJIMMBII Ha BapUaTUBHYIO YacTh
IPOrpaMMBbl.

PA3JEJ 1. COAEP)KAHUE YUYEBHOI'O MPEJIMETA «®U3UKA» (YIIAYBJIEHHBIN

YPOBEHD)

10 kaace

PA3JIEJI 1. HAVUHBIA METO/I IIOSHAHUS [TPUPO/IbI

O®uzuka — (¢GyHIaMEHTallbHasg Hayka o npupoje. HaydHplif MeTOJ TO3HAaHUS U METOIbI

UCCIe0BaHMs PU3NYECKUX SBJICHUI.

DKCIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npuposl. Habmoqenre u 3kcrepuMeHT B pu3Hke.
CrniocoObl u3MepeHusi (pU3NUYECKUX BEJIMYUH (QHAIOTOBblE U HU(POBBIE U3MEPUTEIbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gu3NYECKUX BETUUYHUH (aOCONIOTHASI K OTHOCUTENbHAS).

MopenupoBanue (U3NYECKUX SBICHUH W MPOLECCOB (MaTepuasibHas TOYKa, aOCONIOTHO TBEpIOE
TeNo, WaeadbHas >KUIKOCTh, WICATBHBIN Ta3, TOYCUHBIH 3apsn). ['umoreza. OU3MYECKUN 3aKOH,
IPaHULbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u MecTto pusuku B (popMHUPOBAaHMM COBPEMEHHON HAy4YHOM KapTHHBI MHUpA, B MPAKTUYECKOU
NESATENBHOCTH JIFOJEH.

YueHnueckuii 3KCIepUMEHT, J1JabopaTopHbIe PabOTh, MPAKTUKYM

W3mepenne cuiibl TOKA U HAaMpsDKEHUS B LIENH TTOCTOSHHOTO TOKA MPU MOMOIIM aHAIOTOBBIX U HU(POBBIX
W3MEPHUTEITHHBIX PUOOPOB.

3HaKoOMCTBO ¢ LpoBoii saboparopueil mo ¢usuke. [Ipumepsl M3MepeHHst (PU3MYECKUX BEIMYUH TPH
TIOMOIIY KOMIIBIOTEPHBIX IaTYHUKOB.

PA3JIEJ 2. MEXAHUKA

Tema 1. Kunemaruka



Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKEHUS. CUCTEMa OTCUETa.
[Ipsimas u oOpaTHast 3a7auu MeXaHUKU. Paguyc-BeKTop MaTepuaibHON TOUKH, €r0 MPOEKIUH Ha OCH
cucreMbl koopauHat. Tpaekrtopus. IlepemerieHue, ckopocTb (CpeaHsisl CKOPOCTb, MTHOBEHHas
CKOPOCTb) M YCKOpPEHHE MaTepHaIbHOM TOYKM, HMX INPOEKLUHWH HAa OCH CHCTEMbl KOOPAMHAT.
CrnoxxeHue TmepeMelleHUd M CIOXKEHHE CKOpocTel. PaBHOMEpHOE U  paBHOYCKOPEHHOE
MPSAMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepUaIbHOU
TOYKM OT BpeMeHH U ux rpaduku. CBoOomHOE maneHHe. YCKOpPEHHE CBOOOTHOTO IaJCHHUS.
JIBu>keHue Tena, OpOIIEHHOrO MOJ YIJIOM K TOPHU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTU U
YCKOPEHHUs MaTepUaIbHOM TOYKM OT BpeMeHH U ux rpaduku. KpuBonmHeiiHOe ABIKEHHE.
JIBrb>keHHue MaTepualibHOM TOYKUA IO OKPYXKHOCTU. YTJIOBasi M JIMHEMHas cKopocTh. llepuon u
gactota oOpamenus. lleHTpocTpemutenbHOEe (HOpPMAaabHOE), KacaTelbHOE (TaHTCHIIMAIbHOE) U
MIOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH. TeXHUUYECKHE yCTPOMCTBA U TEXHOJIOIMYECKUE MTPOLIECCHI:
CIUIOMETP, IBUKEHHUE CHAPSAIOB, LIETIHBIC, IIECTEPEHYATHIE U PEMEHHBIC IE€pelad, CKOPOCTHBIE
TUQTHL

JlemoHCTpanuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIMS KNHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

Crnioco0bl nccne10BaHus IBUKEHUH.

Nnnroctpanus npenenbHoro nepexoaa u i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKESHHUN C UCTIOIB30BAHUEM MEXAaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBmxeHus Tena, OpOIEHHOT0 MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeH, TPACKTOPHA, CKOPOCTEHN JBMKEHHSI OJTHOTO U TOTO K€ Tejla B Pa3HbIX CHCTEMax
oTCcy€Ta.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

N3yueHne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHHs MpU MNPSMOIMHEHHOM PABHOYCKOPEHHOM JIBHJKEHMHM 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTU OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKCHHH.

WN3mepenue yckopeHHs CBOOOJHOrO TMaJeHUs (PEeKOMEHJI0BAHO MHCIONb30BaHHE LU(POBOH
nabopaTopun).

W3ydyenue pABMKEeHUsS Tena, OpOIIEHHOro TOpU30HTaNbHO. I[IpoBepka rumoTessl O MNpsIMOU
IIPONOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTBIO MOJIETA U HAYAIIBHON CKOPOCTBIO TENA.
N3yuenne nBukeHUs Teaa Mo OKPYKHOCTH € TOCTOSTHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHoAa 00palieHns KOHUYECKOTo MasiTHUKA OT €ro IMapaMeTpoB.
Tewma 2. lunamuka

[Tepsrlii 3akoH Herotona. MHepuumanpHbie cucreMsl oTcy€Ta. [IpuHIMn oTHOCUTENBHOCTH | anuies.
Heunepumaneuele cuctemsl oTcuéra (ompeneneHue, npumepbl). Macca tema. Cuna. Ilpunnumn
cynepno3unuu cui. Bropoit 3akoH HeroToHa i marepuanbHOM TOUKU. Tpetui 3akoH HbroToHa
JUI. MaT€pUAJIbHBIX TOYEK. 3aKOH BCEMUPHOTO TSTOTEHMs. DKBHUBAJIEHTHOCTb I'PABUTALIMOHHOW U
uHEepTHON Macchl. Cuila TSKECTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOIO MajieHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpapuueckol MUpOTH. J[BHykeHHne HEOECHBIX Tel U UX CIyTHUKOB.
3akonbl Kemnepa. IlepBas xocmuueckas ckopocth. Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec
Tena, IBIXKylerocs ¢ yckopenueM. Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJBXEHHS U CUIIa
Tpenust mokost. Koadduruent tpenus. Cuia COMpOTUBIICHUS TPU JBIKEHUU TeJa B )KHUIAKOCTH WU
raze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOrO JBHkeHus. [laBnenume. ['mapocraTtmyeckoe
nasneHne. Cuna Apxumena. TexHuyeckue YCTpPOHCTBA M TEXHOJOTMYECKUE IPOLECCHI:
TIOAIIUITHAKY, JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMmoHCTpanuu

Habntoienue ABM>KEHUS TNl B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHUKIT OTHOCUTENBHOCTH.

Kauenne nByX HMIMHAPOB WM IIAPOB PA3HOW MACChl C OJIMHAKOBBIM YCKOPEHHUEM OTHOCUTEIHHO
HEWHEPLNAIbHON CUCTEMBI OTCUETA.



CpaBHEeHHE PaBHOJECHCTBYIOLIEN MPHIOKEHHBIX K TEIYy CHJ C IPOU3BEAECHHUEM MACCHI TElla Ha €ro
YCKOPEHHUE B UHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJAbTATE B3aUMOICHCTBUS TEIL.

N3Mepenne mace 1o B3auMoIENCTBHUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U NTAJCHUU.

[{eHTpOoOEI)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

YdeHn4ecKkuil SKCIIEpUMEHT, TabopaTOpHBIE pabOThI, MPAKTHKYM

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa 110 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumnoTe3pl 0 HE3aBUCUMOCTH BPEMEHU JIBM)KEHHUSI OpycKa 10 HAKJIOHHOW IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKMHE U PE3HHOBOM 00pasie, OT
ux aegopMaiuu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes3 JIErkuii OJI0K.
W3mepenne kodpUIeHTa TPESHHS 110 BEJIMYUHE yriioBoro koaddumuenta 3apucumocta Frp (N).
HccnenoBanmne ABMKeHUS OpycKa IO HAKJIOHHOW IUIOCKOCTH C NEPEMEHHBIM KOX(PQPHUIHEHTOM
TpEHUS.

N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tewma 3. Cratuka TBEpAOrO TeIa

AGcomoTHO TBEpAOE Teno. [locTymarenbHoe U BpamareabHOe IBMKEHUE TBEPAOTrO Teiia. MOMEHT
CUJIBI OTHOCUTENBHO OcHU BpaieHusd. [lneuo cunbl. CnoxeHue Cuil, MPUIOKEHHBIX K TBEPAOMY TETy.
LenTp TspKecTH Tena. YCIOBUS pPaBHOBECUSA TBEPAOro Tejda. YCTOWYMBOE, HEYCTOWYHBOE,
0e3pazuyHoe paBHOBecHE. TeXHHUECKHe YCTPOICTBA M TEXHOJIIOTUYECKUE MPOLECChl: KPOHIITEHH,
CTPOMTENbHBIN KpaH, peréTyaTble KOHCTPYKIUU.

JlemoHcTpamuu

VYcioBus paBHOBECHS.

Bunbl paBHOBECHS.

YdeHn4ecKkuil SKCTIIEPUMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydyeHne ycTONYMBOCTH TBEPAOTO TEJA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tewma 4. 3aKOHBI COXpPAHEHUSI B MEXaHUKE

NMnynec MmaTepuanbHOM TOYKHM, CHCTEMBl MaTepUalbHBIX Touek. lLleHTp Mmacc cucrtemsl
MaTepualbHBIX TOUEK. TeopeMa o0 ABMKEHUU LIEHTpa Macc. MIMIynnbC CUiibl 1 U3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXpaHEHMsl MMITysbca. PeakTuBHOE nBHyKeHHME. MOMEHT MMIIyJIbCa MaTE€pHAIbHOU
toukH. [IpencraBieHre o coxpaHeHMH MOMEHTa UMIYJbca B IIEHTPAIbHBIX MOJsIX. PaboTa cuisl Ha
MaJIOM ¥ Ha KOHEYHOM IepemenieHuu. I'paduueckoe mpejacraBieHue padoThl CHIbl. MOIIHOCTh
cwibl. KuHerndeckass »Heprusi MaTepuaibHOW TOukH. Teopema 00 H3MEHEHHWU KUHETHYECKOM
SHEPruu MaTepHalbHOM TOukM. lloTeHuumanbHbIE M HEMOTEHUUAIbHblE cuibl. [loTeHIManbHas
sHeprus. [loTeHnmanbHas sHeprust ynpyro ae@opMupoBaHHOM npyxuHsbl. [loTeHnnanbHas sHeprus
TeJa B OJHOPOJHOM I'paBUTAllMOHHOM moJje. [loTeHuanpHas sHeprus Teia B rpaBUTALlHOHHOM I10JI€
OJTHOPOJIHOTO IlIapa (BHYTpU M BHE miapa). Bropas kocMuyeckass CKOpOCTb. TpeTbs KOCMUYecKas
ckopocTh. CBsA3b pabOTHl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOH SHEPIUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHMSI MEXAHUYECKOW SHEPIUH. YIIPYTHE U HEYIIPYTHUe CTOJKHOBEHHUSI.

VYpaBHenue bepHynnu a1 ueanbHON KUAKOCTH KaK CIIEJCTBUE 3aKOHA COXPAHEHHUS MEXAHUYECKON
SHEpPruM. TEeXHUYECKHE YCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAaKeT, BOJOMET,
KONEp, NPYKUHHBIM MUCTOJIET, TUPOCKOII, PUTypHOE KaTaHHWE Ha KOHbKaX.

JlemoHCTpannu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABIKEHIE.

N3mepenne MOLHOCTH CUIIBL.

V3MeHeHue sHepruu Teja Mpyu COBEPILEHUH padoThI.

B3anMHbIe npeBpanieHuss KWHETUYECKOW W NMOTEHIIMAIBHOW SHEPTUi MpU JEWCTBUM HA TEJIO CHJIbI
TSKECTHU U CHJIBI YIIPYTOCTH.




CoxpaHeHue SHEpruy IpU CBOOOTHOM MaICHHH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM

1. U3mepenune ummyinbca Tena o TOpMO3HOMY ITyTH.

2. U3mepeHue cuiibl TATH, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CHJTBI TSTH.

3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

4. VccnenoBaHue COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHUH.

5. 3mepeHune KNHETUYECKOM SHEPTUU Tejla 110 TOPMO3HOMY ITyTH.

6. CpaBHEeHUE U3MEHEHUS MOTEHIMATBHON SHEPTUU NPYKUHBI C pabOTON CHUIIBI TPEHUSI.

7. Onpenenenne paboOThl CHIIBI TPEHUS MPH IBMKEHUH TeJa 10 HAKIIOHHOH MJI0CKOCTH.

PA3/IEJI 3. MOJIEKVYIJIAAPHASA ®U3UKA U TEPMOIMHAMUKA

Tema 1. OCHOBBI MOJIEKYJISPHO-KUHETUYECKOU TEOPUH

OcHoBHble MONOKEHUsST MoJieKyisipHOo-KuHeTHueckoi teopun (MKT), ux omeitHoe oOocHOBaHUE.
Huddysus. BpoyHoBckoe aBmwkeHHe. XapakTep ABWKEHHS W B3aUMOJCHCTBUS YaCTHIl BELIECTBA.
Mopenu cTpoeHus ra3oB, )KHIKOCTEH M TBEPIBIX TNl U 00BSCHEHHE CBOICTB BEIIECTBA HA OCHOBE
aTux Mojened. Macca u pasmepsl Mmoisiekyn (atomoB). KommuectBo BemiectBa. IlocrosiHHas
ABoranpo. TeruioBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. lllkana Temmepatyp
Henscua. Mopens upeanbHoro raza B MKT: wacTunel raza ABHXKYTCS XAOTUYECKHM W HE
B3aUMOJCICTBYIOT Jpyr C ApyroMm. l'a3oBele 3akoHbl. YpaBHeHHE MeHnaeneeBa—KianeiipoHa.
AolcomoTHas Temneparypa (mkana temneparyp KembpBuna). 3akon Jlamerona. M3omporiecchl B
UJealbHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe mpeacTaBieHUE
M30TPOIIECCOB: M30TEPMa, M30X0pa, n300apa. CBsA3b MEXKIY NABICHUEM U CpPEeIHEH KWHETHYECKOU
SHEPrueil MoCTynaTeaIbHOro TEMIOBOrO ABMKEHUS MOJIEKYJ U€AIbHOrO ra3a (OCHOBHOE ypaBHEHHUE
MKT wugneanbroro rasza). CBsi3b aOCONIOTHOM TeMIEpaTypbl TEPMOAMHAMUYECKON CHUCTEMBI CO
CpeHEeW KMHETUYECKOW 3HEepruel MoCTyNaTelbHOIO TEIIOBOIO IBMXKEHUS €€ yacTull. TexHuueckue
YCTpPOMCTBA U TEXHOJIOIMUECKHUE ITPOLIECCHI: TEPMOMETP, OApOMETP, MOITYyUEHHE HAHOMATEPUAIOB.
JlemoHcTpamuu

Mopnenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monens OpOYHOBCKOTO TBUKECHHUSI.

Bunieopoiuk ¢ 3anucho peajbHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xuakocreit.

Mogens onbita LlTepHa.

[IputsxkeHne MOJEKyII.

Mopenn KpUCTAIIIMYECKUX PEIIETOK.

Habmtonenue u nccieoBaHue H30IpOIECCOB.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

HccnenoBanue mporecca yCTaHOBJIEHUS TEIJIOBOTO PaBHOBECHSI MIPH TEINIOOOMEHE MEeXy ropsiueit
M XOJIOJTHOM BOJOM.

W3yuenne n30TepMUUECKOro Mmpolecca (peKOMEHI0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).
N3ydeHue n30XopHOTO Mporuecca.

N3yuenune n3o6apHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tewma 2. TepmonnHamuka. TennoBble MalIMHbI

Tepmonunamuueckas (Tl) cucrema. 3amanue BHemHUX yciaoBui mis Tl cuctembl. BHemHue u
BHyTpeHHue napamerpsl. [lapamerpel T/] cuctemsl kak cpeJHUE 3HAYEHUS BEIMUYMH, ONHCHIBAOIINX
€€ COCTOSSHME Ha  MHKPOCKONMYECKOM  ypoBHe. HyieBoe Hayasio  TepMOAMHAMUKH.
Camonpou3sBoibHas penakcanus T/ cuctemsl K TEIUIOBOMY paBHOBECHIO. Moienb HIEAIBHOTO ras3a
B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHI: ypaBHeHHe MeHeneeBa—KianelipoHa U BbIpaKeHUE
JUIsL BHYTPEHHEW 3HEPIUU. Y CIOBHSI NIPUMEHUMOCTH 3TOM MOJEIM: HU3Kas KOHLEHTpPALUs 4YacTHII,
BBICOKHE TeMIIEpaTypbl. BelpaxkeHue 1Ji1 BHyTpEHHEH SHEPTUH 0IHOATOMHOTO HJI€aIbHOIO ra3a.
KBa3zucraTiueckue M HECTaTUYECKHE MPOIECcChl. ODJeMeHTapHas paboTa B TepMOJUHAMUKE.
Boruncnenne pabotel mo rpaduky mnporecca Ha pV-auarpamme. Temsomnepenada Kak croco0
u3MeHeHus BHyTpeHHei oHepruu TJ[ cucrembl 0e3 coBepmieHusi pabotbl. KonBekuus,
TEIUIONPOBOAHOCTD, N3ydeHue. KonnuecTBo TerioTsl. TennoéMKocTh Tena. Y ienbHast U MOJIspHas
TEIUIOEMKOCTH BelIecTBA. YpaBHeHHWe Mailepa. YiaenbHas TeEIUIOTa CropaHusl TOIMBa. Pacyér
KOJIMYeCcTBa TEIJIOTHl IMpu Teruionepenade. Ilonstue o6 aamabatHom mporecce. IlepBeiii 3akoH




TepMOAMHAMHUKU. BHyTpeHHss1 sHeprus. KonmdyecTBo TEMIOTH M paboTa Kak Mepbl W3MEHEHUs
BHyTpeHHeH sHepruu T/l cucteMbl. BTopoil 3aK0OH TEPMOJMHAMUKH IJIsl PABHOBECHBIX MPOIECCOB:
yepe3 3aJaHHOE paBHOBecHOe coctosiHue TJ] cucTeMbl MPOXOAWMT €IUMHCTBEHHas ajauadara.
AOcomoTHas TemriepaTypa. BTopol 3aKoH TEPMOIWHAMHMKHW JUIsi HEPAaBHOBECHBIX ITPOIIECCOB:
HEBO3MOXKHO IEpeaaTh TEIUIOTY OT 0osiee XOJIOTHOro Teia K Oojiee Harperomy 0e3 KOMIEHCALUU
(Knaysuyc). HeobpatuMocTh NpHpPOAHBIX MporeccoB. [IpuHUUIBI OEHCTBUS TEIJIOBBIX MAIIKH.
KITA. Makcumansnoe 3nauenue KIIJI. Iluxkn Kapno. Dkomornueckue acnekTbl HCIOIb30BAHMS
TEIUIOBBIX JBHUraresie. TemioBoe 3arps3HeHUEe OKpyKarollenl cpenpl. TeXHuYecKre yCTporcTBa U
TEXHOJIOTUYECKUE TIPOLECCHl: XOJOAMIBHHUK, KOHAMLIMOHEP, IH3CIbHBIA U KapOIOpaTOpHBIN
JBUTATEIHN, MapoBas TypOMHA, MOJTY4YEHHE CBEPXHU3KUX TEeMIIepaTyp, YTHIU3ALUS «TEIJIOBBIX)»
OTXOJIOB C HCIIOJB30BAaHUEM TEIJIOBOTO HACOCA, YTHIM3AIMs OHOOPTaHWYECKOTO TOIUIMBA JUIS
BBIPAOOTKH «TEIUIOBOI» U AJIEKTPOIHEPTUH.

JlemoHCTpanuu

1. U3meHneHue TemnepaTypsl pH aInadaTHueCcKOM pacIIMpPEHUH.

2. Bo3nyiiHoe Ooruuso.

3. CpaBHEHHUE YACIbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CnocoObl ©3MEHEHHS] BHYTPEHHEN SHEPTUH.

5. UccnenoBanue aanabaTHOTO mpoiiecca.

6. KoMmnproTepHble MOJIEIH TEIJIOBBIX JBUTATENEH.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1. U3mepenue yaenbHo# TeMI0EMKOCTH.

2. MccnenoBaHue mpolecca OCThIBaHUS BEILIECTBA.

3. UccnenoBanue agnabaTHOrO mpoliecca.

4. N3yueHue B3aMMOCBSI3H SHEPTUU MEKMOJIEKYIIPHOTrO B3aUMOJEHUCTBUS U TEMIIEPATYPbl KUIICHUS
YKUJIKOCTEH.

Tewma 3. ArperatHble coctosHUs BeniecTBa. Da3oBble nepexoibl

[TapooOpazoBanue u KoHeHCanus. VicnapeHne u KutieHue. Y IelibHas TEIUIoTa mapooopa3oBaHusl.
Hacpiiennsle 1 HeHachbllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M JIaBJICHUS
HACBIIIEHHOTO Tapa OT TEMIEpaTyphl, MX HE3aBHUCHUMOCTh OT O00BEMA HACKHIIEHHOTO Iapa.
3aBUCHUMOCTh TeMIIEpaTyphl KUTIEHUS OT JaBIEHUS B KHUAKOCTU. BiIakHOCTH BO3myxa. AOGCOMOTHAsS
U OTHOCHTENbHAs BIaXXHOCTh. TBEpHoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOINUS
CBOMCTB kpucTaiwioB. [InaBinenne u kpuctayumu3anus. Y qenbHas TerioTa miasienus. CyonuMmarus.
Hedopmaruu tBEpAoro Tena. Pactsbkenune u cxarue. Casur. Monyne FOnra. [lpenen ynpyrux
nepopmaruii. TerioBoe pacmiUpeHHe KUAKOCTeH U TBEPABIX Ted, O0BEMHOE U IMHEHHOe
paciiipeHre. AHIapMOHM3M TEIUIOBBIX Koyie0aHMII YacTWIl BElIecTBa KaK IPHYMHA TEIMJIOBOIO
pacupeHnus Ten (Ha kauecTBeHHOM ypoBHe). [IpeobpazoBanue sHepruu B (pa30BbIX Mepexoiax.
VYpaBHenue TteruioBoro Oananca. IloBepxHocTHoe HaTspkeHue. KoadduumeHT mnoBepXHOCTHOIO
HaTspbkeHus. Kanwsuisipuele siBneHus. JlaBiaeHue 1oja MCKPHUBJIEHHOW IMOBEPXHOCTHIO KUAKOCTH.
®opwmyna Jlammaca. Texuuyeckre ycTporMcTBa U TEXHOJIOTHUYECKUE MPOLECCHI: KUJIKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUAIIBI.

JlemoHCTpanuu

TemnoBoe pacimmpeHue.

CBolicTBa HaChIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

W3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.

Kanunnsapuseie siBienus.

Monenyt HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHHs BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunst nedopmaruii.

Habmonenue manbix nedopmaruii.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUSI JKUIKOCTEN.




N3mMepenune yenpHON TEIUIOTHI IIJIABJICHHUS JIbJA.

N3ydeHue CBOMCTB HACHIIICHHBIX MTAPOB.

W3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoOB B TIOMEIIEHUH.

N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOHra.

Hccnenoanue 3aBucuMocTy AeGopmalii pe3nHOBOro 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.
PA3IEJ 4. DJIEKTPOAMHAMUKA

Tema 1. DiekTpuueckoe mose

OnexTpuzauus Tea U €€ NposBIEHUS. DJIEKTpUYECKUi 3apsan. JBa BHIa 3JIEKTPUUECKHUX 3apsiioB.
[IpoBOIHUKHN, AUANEKTPUKHA W TOJYHNPOBOJHUKH. DJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsna. 3aKOH
COXPaHEHHUs EKTPUUYECKOro 3apsaaa. Bzanmoneiicteue 3apsaaoB. Toueunsle 3apsiabl. 3akoH Kyinona.
Onekrpuueckoe nozie. Ero neictBue Ha siieKTpudeckue 3apsaipl. Hanpssk€EHHOCTD 3JIEKTPUUYECKOro
nonisi. [IpoGublit 3aps. JIuauy HanpsHKEHHOCTH AIIEKTpUYecKoro nmoist. OJHOPOAHOE SIEKTPUIECKOE
none. IloTeHnManbHOCTh 3JEKTPOCTATHYECKOro IMoJisl. Pa3HOCTh MOTEHUMAIOB MU HaIpsKEHHUE.
[TorenuumanpHas dHeprus 3apsia B dJIEKTPOCTaTHYECKOM Inoisie. IloTeHnuman 3neKTpocTaTuyecKoro
noJig. CBsi3b HAIPSHKEHHOCTHU TOJIA U PA3HOCTU MOTEHIUANIOB I AJIEKTPOCTATUYECKOro MOJs (Kak
OJIHOPOJIHOT'O, TAK U HEOJAHOPOAHOI0). [IpuHIMI cyneprno3uunu 31eKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHON cdepbl. [lone paBHOMEPHO 3apsSKEHHOTO
no o0wrémy mapa. [lone paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TMIockocTH. KapTuHbl JMHMIMA
HanpsHKEHHOCTH  3THX  MOJE€M M SKBUIIOTEHUMAJIbHBIX MoBepxHocTed. [lpoBoaHuku B
JJIEKTPOCTATHYECKOM II0JIE. Y CJIOBHE PaBHOBECUS 3apsfoB. JIMAIIEKTPUKH B DIIEKTPOCTATHYECKOM
nose. [{usnexrpudeckas IpOHUIIAEMOCTh BEILIECTBA.

Kongencarop. D1neKTpoEMKOCTh KOHIEHCATOpa. DIIEKTPOEMKOCTD IIIOCKOI0 KOH/IEHCATOpa.
[TapannensHoe coequHeHne KouaeHcaropos. [lociaenoBarenbHOe COeTMHEHUE KOHIEHCATOPOB.
OHeprus 3apsOKEHHOrO  KOHJEHcaTopa. /JIBWkeHue 3apsyKEeHHOM 4YacTULbl B OJHOPOJHOM
3JEKTPUYECKOM ToJie. TeXHUYeCKue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOIL,
AJIEKTPOMETP, IJIEKTPOCTATHYECKas 3alllWTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHIEHCATOPHI,
reneparop Ban ne I'paada.

JlemoHCTpanuu

YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsSyKEHHBIX IIaPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX IIACTHH.

Mopenb snekTpocTatudeckoro reneparopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpOoHCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOIO KOHJEHCATOpa OT IUIOIIAAH IJIACTHH, PACCTOSHUS MEXIY
HUMHU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo OISl 3apsyKEHHOT0 KOHJEHCAaTopa.

3apsiaka ¥ pa3psAKa KOHACHCATOpa 4epe3 peE3UCTop.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

Onenka cul B3aMMOJENCTBUS, 3apSKEHHBIX TEll.

Habmtonenne rmpeBpallleHus SHEPruu  3apsHKEHHOrOo KOHJEHCATOpa B DHEPrHI0  U3JIyYeHUs
CBETOAMO/A.

N3ydeHnne nmpoTekaHus TOKa B LIETIH, COJIEprKaIlei KOHIeHCaTop.

Pacnipenenenre pa3HOCTM IOTEHUMANOB (HANpPSDKEHHs) IPHU  IOCIENOBATEIbHOM COEIMHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [IOCTOSHHBIN 3JIEKTPUYECKHIT TOK

Cuna Toka. IlocTOSIHHBI TOK. YCIIOBUS CYyIECTBOBAaHHUS ITOCTOSIHHOIO 3JIEKTPUYECKOIO TOKA.
Uctounnku toka. Hampsbkenne U m O3JIC E. 3akon Oma misg ydacTka Uenu. DJIEKTPUUECKOe
COIIPOTHBIIEHUE. 3aBUCUMOCTD CONPOTUBIIEHUSI OTHOPOAHOIO IPOBOJAHUKA OT €T0 JJIMHBI U IIOUIan
MIONIEPEYHOI0 CEeYEHMs. Y IeIbHOE CONPOTHUBIIEHME BelecTBa. IlocienoBarenbHoe, MmapaielbHOE,
CMENIaHHOE COEJIMHEHUE IMPOBOJHMKOB. Pacuér pa3BeTBIEHHBIX ANEKTpUYecKkux uernel. [IpasBuma
Kupxroga. PabGora snextpuyeckoro Ttoka. 3akoH Jlxoyns—IJIeHna. MOIIHOCTD 3JIEKTPHUYECKOTO




Toka. TerjoBas MOILIHOCTb, Bblaensemas Ha pesuctope. DJIC U BHyTpeHHEE CONPOTHUBIICHHE
HMCTOYHMKA TOKa. 3aKoH OMa Jy1si OJTHOM (3aMKHYTOM) 2JIEKTPUUECKON 1ermr. MOITHOCTh HCTOYHUKA
toka. Koporkoe 3ambikanue. KoHieHcaTop B e MOCTOSIHHOTO TOKA. TeXHUYECKUE yCTpOICTBA U
TEXHOJIOTHYECKUE TTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK AIEKTPUUIECKON SHEPTUH.
JlemoHCTpanuu

N3mepenue cuiibl TOKa U HAPSHKEHMS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JUISL PE3U-CTOPA, JIAMIIbl HAKAJIUBAHUS U
CBETOAMO/1A.

3aBUCHUMOCTb CONPOTHUBIICHUS LIJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAM MONEPEYHOTO
CEYECHMS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHHUS MPU TOCTOSTHHOM HAIPSKEHUU.

[Ipsmoe uzmepenue IJIC. KopoTkoe 3aMblkaHHE rajbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO
COMPOTHUBIICHUS.

Crnioco0ObI coeTMHEHHUST ICTOYHUKOB Toka, DJIC OGarapei.

HccnegoBanue pa3HOCTH MOTEHIUAIOB MEXIY MOJIIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B LICTIH.
Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

HccnenoBanue cMeUIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANIPSHKCHUS JJI JIaMITbl HAKaJIUBaHUS.

YBenuueHue npesena u3MepeHus amrnepmeTpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctn IJ[C raapBaHMYECKOrO 3JE€MEHTAa OT BPEMEHHM IPU KOPOTKOM
3aMBbIKaHUU.

HccnegoBanue pa3HOCTH MOTEHLIUATIOB MEXAY MOJIKOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.
HccnenoBanue 3aBUCMMOCTH MOJIE3HONW MOIITHOCTH MCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tewma 3. Toku B pa3nyHBIX cpeiax

DneKkTpruyeckas MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. JJIEKTPOHHAs MPOBOJUMOCTh TBEPBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAJIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.
DnexTpuueckuil Tok B Bakyyme. CBoicTBa 31€KTpOHHBIX My4koB. [lomynpoBoguuku. CoOcTBeHHAs
U IpUMECHasl MPOBOAUMOCTh MOJYIPOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [loaynpoBoaHUKOBbEIE
MPUOOPHI. DINEKTPUUECKUN TOK B AJIEKTPOIUTAX. DIIEKTPOIUTHUYECKAsT JUCCOLMAIUS. DJIEKTPOJIU3.
3akonbl ®apanes I 3NIEKTPOIM3a. DJEKTPUUECKMH TOK B ra3zax. (CaMOCTOSTENbHBIM WU
HECaMOCTOSITENIbHBIN pa3ps/l. Pa3nuuHbie TUITBI CAMOCTOSTENIBHOTO pa3psaaa. Momuus. [1nazma.
TexHUUecKuEe yCTpOIICTBA M MPaKTUYECKOE MPUMEHEHHUE: ra3opaspsiHble JaMIIbl, 3JE€KTPOHHO-
mydeBas TpyOKa, MOJYIMPOBOJHUKOBBIE NPUOOPHI: MU0, TPAH3UCTOP, (POTOAUOMA, CBETOIMO;
raibBaHuKa, papUHUPOBAHUE MEJIU, BHITLJIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.
JlemoHCTpanuu

3aBUCHMOCTbH CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

3akoHbI 3nekTponnsa Dapases.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHME IPOBOAMMOCTH METAIJIOB U MOJIYIPOBOAHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTH MO/,

Y4eHnuecKuil HIKCIIEPUMEHT, JIa0opaTOpHbIE PaOOTHI, MPAKTUKYM

Hab6mronenune sanexrposnusa.

N3mepenue 3apsaa 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COTTPOTHBIICHHS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT - aMIIEPHOM XapaKTEPUCTUKU JTUOA.

11 KJIACC

PA3JIEJ 4. SJIEKTPOAMHAMUKA (mipogonxeHue)

Tema 4. MarauTtHOe noJie

B3auMopeiicTBue TOCTOSHHBIX MAarHWTOB M TNPOBOJHHMKOB C TOKOM. MarnutHoe moje. Bekrtop
MarHuTHOM MHAYKUMH. [[puHIMI cynepno3uiiui MarHUTHBIX Mosiei. JIMHuM MarHuTHOM MHTYKLIUH.
MarsuTHO€ 10JIe TIPOBOTHUKA C TOKOM (TIPSIMOTO TIPOBOJHUKA, KATYITKH M KPYrOBOTO BUTKA). OTBIT
Opcrena. Cuna Ammepa, e€ HamnpasieHue U monaysb. Cuna JlopeHua, e€ HampaBlieHHE U MOAYIb.




JIBI>keHHe 3apsDKEHHOM YacTUIbl B OJHOPOJHOM MarHuTHOM mose. PabGora cunbl JlopeHna.
MaruuTHOe 11071 B BemecTBe. DeppoMarHeTku, napa- U AMaMarHeTUKU. TeXHUYeCcKnue yCTpoicTBa
U TEXHOJIOTMYECKUE IPOLECCHl: MPUMEHEHHUE TOCTOSIHHBIX MAarHMTOB, 3JIEKTPOMAarHUTOB, TECTEP-
MYJITUMETP, JIEKTPOIBUraTelNb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

JlemoHCTpanuu

Kaptuna nauHMA WHAYKIMM MarHUTHOTO TMOJIS TMOJOCOBOTO M IOAKOBO-OOPa3HOTO IMOCTOSIHHBIX
MarHuTOB.

Kapruna nuHMII MarHUTHOM HMHAYKIMM IOJIA JJIMHHOIO MPSAMOrO0 NPOBOJHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O ITPOBOJHHUKA, KATYIIKU C TOKOM.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Habnronenne nBrXeHHs My4Ka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMI EHCTBUS SJIEKTPOU3ZMEPUTEIBHOTIO TPUOOpPa MATHUTOIIEKTPHUUECKON CUCTEMBI.
YdeHu4eckuil SKCIIEpUMEHT, T1abopaTOpHbIe paboThl, MPAKTUKYM

HccnegoBanue MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBONCTB (heppoOMarHeTUKOB.

WccnepgoBanue necTBUSI IOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITEpa.

Tema 5. DyileKTpOMarHuTHas UHAYKIUS

SBnenue anekTpoMarHuTHON MHAYKIHMHU. [loTok BekTOopa MarHuTHON MHAYKIHH. DC WHIyKIUU.
3akoH s5ekTpoMarHuTHOM uHaykuun dapaznes. Buxpesoe anexkrpuueckoe noie. Toku Dyko.

O/J1C unayKIMHY B IPOBOAHUKE, IBUKYIIEMCS B OJTHOPOJIHOM MarHuTHoM 1ose. [Ipasuiio Jlena.
NunyktuBHOCTh. KaTylika MHAYKTUBHOCTH B LENU IOCTOSHHOIO TOKA. SIBIE€HME CaMOMHIYKIUU.
S/1C camMmOMHIYKIIMU. DHEPIHsl MATHUTHOTO MOJISL KaTYILIKU ¢ TOKOM. DJIEKTPOMarHUTHOE TOJIE.
TexHnueckue ycTpoilcTBa U TEXHOJOTMUYECKHE MPOLECChl: MHAYKIIMOHHAS I€4b, COJIEHOU I, 3aIlNTa
OT JIEKTPU3ALMHU TeJ MIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

JleMoHCTpanuu

Habuntoienue siBiaeHMs 3J€KTPOMAarHUTHOM MHYKIUH.

Hccnenosanue 3aBucumoctu 3/1C MHAYKINK OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO ITOTOKA.
[IpaBuio JleHna.

[Tagenne MarauTa B alFOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUSI CUJIBI TOKA B LIETIH.
Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM

1. UccnenoBanue siBIEHUS SJEKTPOMAarHUTHOW UHIYKIUU.

2. OnpeneneHre NHIYKIIMN BUXPEBOTO MArHUTHOTO TOJIS.

3. UccnenoBanue ABJIEHUS CAMOUHIYKIIUH.

4. Coopka MOJIeH JIEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHU A 1 BOJIHBI

Tema 1. Mexanudeckue KojieOaHus

Konebarenbnas cucrema. CBob6oaHbIe Kosebanus. ['apmonnueckue konebanus. Kunemaruueckoe u
JMHAMHYECKOE ONMHMCAHUe. DHEPreTHYECKOe ONKCaHue (3aKOH COXPAaHEHHUS] MEXaHUUECKON SHEPTUN).
BriBon AMHAMHYECKOTO OMHUCAHWS TapMOHUYECKHX KONEOAaHWA U3 HX DJHEPreTUYECKOro u
KMHEMAaTUYeCKOro omnucaHusd. Ammiautyna v ¢aza konebanuil. CBsA3b aMIUIMTYAbl KoJjeOaHUMN
MCXO/JHOM BEIMYUHBI C aMIUIUTyJaMM KojeOaHuil e€ CKOpocTH W yckopeHus. Ilepmon u wacrora
koneOanuit. llepron wmanbix CBOOOAHBIX KOJeOaHW MaTemaTHdeckoro wmasitHuka. [lepuon
CBOOOMHBIX KONEOAaHWU TPYKMHHOTO MasTHHKA. [loHATHE O 3aTyXawiux KOJICOaHHSIX.
Boinyxnennsle konebanus. Pe3zonanc. Pe3zonancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ
pEe30HAaHCHOM KpuBOM. ABTOKOJeOaHus. TeXHUYECKHUEe YCTPONUCTBA M TEXHOJIOTHYECKHUE MPOLIECCHI:
METPOHOM, Yachl, Kaueli, My3bIKaJbHbIe HHCTPYMEHTHI, cericMorpad.

JlemoHCTpanuu

3anuce KoJaebaTeNbHOTO ABHKEHHS.




Habmoienre He3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJIEOaHHH rpy3a Ha HUTH OT aMILTUTY/IbL.
HccnenoBanue 3aTyxammmXx KOJCOAHWH M 3aBUCHMOCTH Tepuoja CBOOOAHBIX KOJIEOAHUH OT
COMPOTHUBIICHUS.

HccnenoBanue xoseOaHuii Tpy3a HAa MACCUBHOW MPYXKUHE C LEIbI0 GOPMUPOBAHUS TIPEICTABICHHUM
00 ueanbHON MOACTH TPY>KUHHOTO MAsITHHKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KoIeOaHusX rpy3a Ha IPYKUHE.

UccnenoBanue BbIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Y4eHHUeCKUN IKCIIEPUMEHT, JIA0OpATOPHBIC PA0OTHI, MPAKTUKYM

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aKk0HOB IBM>KEHUS TEJa B X0/i€ KOJIeOaHU Ha YIIPYyTroM IMOJBECE.

N3yueHune nBUKEHUS HUTSHOTO MAsITHUKA.

[IpeoOpazoBaHue YHEPTUH B MPYKUHHOM MAasSITHUKE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOaHHIA.

Tewma 2. DiieKTpoMarHUTHBIC KOJIeOaHUS

Konebartenbublit koHTYp. CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIEOaHUS! B UCATLHOM KOJe0aTeIbHOM
koHtype. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsia KOHJIEHCATOPA C aMIUIUTYAOW CHJIBI TOKA B
KoJe0aTeIbHOM KOHTYpE. 3aKOH COXpaHEHHS SHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYPE.
3aryxaroIue JIeKTPOMArHuTHbIC KoyieOaHus. BeIHYKIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHN.
[lepemenHbIl TOK. MOIIHOCTh EPEMEHHOIO TOKAa. AMIUIUTYAHOE U JIEUCTBYIOIIEE 3HAUEHUE CHUJIbI
TOKa W HaNpsHKCHUS TPH Pa3IMyHOW (OpMe 3aBHCHMOCTH IIEPEMEHHOTO TOKAa OT BPEMCHH.
CunyconaalibHbId NIEpEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KAaTyIIKa MHAYKTUBHOCTU B LEMU
CHHYCOMJAJbHOIO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3onHanc HanpstxeHuil. MpeanbHblil
tpancpopmatop. [IpousBoacTBo, Tmepemaya ©  MOTpeOJICHHE  DIEKTPUUYECKOW  DHEPIHH.
DKOJIOTHYECKUE PHUCKH TPU  TPOU3BOACTBE dJEKTpodHepruu. KynbTypa UCMONIB30BaHUS
3JIEKTPO3HEPIUH B MOBCEIHEBHOM KU3HU. TeXHUUYECKHUE YCTPOMCTBA U TEXHOJIOTMUYECKUE MPOLIECCHI:
AIEKTPUUYECKUN 3BOHOK, FT€HEPATOp EPEMEHHOT0 TOKa, IMHUU 3JIEKTpoIepeaay.

JlemoHcTpamuu

CBOOOTHBIC IEKTPOMATrHUTHBIC KOJICOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.
OcumiorpaMmsbl 3J1€KTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXarOMMX IEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaenb 3JeKTPOMarHuTHOTO TeHepaTopa.

BreinykaeHHbIe CHHYCOUIabHbIE KOIeOaHus!.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH MIEPEMEHHOTO TOKA.

Pe3onanc mnpu mocienoBaTENbHOM COEAUHEHUU PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

YcTpoiicTBO 1 MPUHIMIT AEUCTBUS TpaHchopMaTopa.

Mopenb TUHUU SIEKTPOIIepeaaun.

Y4eHnueckui HIKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI, MPAKTUKYM

Nzyuenune Tpanchopmaropa.

Habmtoienue >mekTpoMarHuTHOTO Pe30HaHCa.

UccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. MexaHUYeCKHE U 3IEKTPOMArHUTHbIE BOJIHbI

MexaHnndyeckue BOJHBI, YCJIOBHS HMX pacrpocTpaHeHus. llomepedHsie W MPOJOIBHBIE BOJHEI.
[lepuoa, ckopoCTh paclpOCTpaHEHHs U AJMHA BOIHBL. CBONCTBA MEXAaHWYECKUX BOJIH: OTPAXKEHHUE,
npenoMiieHre, uaTepdeperus u audpaxiusa. 3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Bricota
ToHa. TemOp 3Byka. lllymoBoe 3arpsi3HEHHE OKpYXKAlOIIeW Cpeapl. DIEKTPOMArHUTHBIE BOJHBI.
VYcnoBusi  M3MydeHUS ~ DJEKTPOMArHUTHBIX  BOJH. B3anMuas  opuweHTanus  BEKTOPOB B
AJEKTPOMAarHUTHOM BoOJHE. CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)K€HUE, IPEIOMIICHHE,
noysipusanus, uHTepdepenuus u audpakmusa. Illkama smekTpoMarHUTHBIX BOJIH. [IpuMeHeHwme
ANEKTPOMATHUTHBIX BOJH B TEeXHUKE U ObITy. [IpUHIUOBI paguoCBSI3U U TEINCBUIACHHUS.
Panuonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE OKpY»Karoliei cpeabl. TexHuueckue yCcTponucTBa u
MPAKTUYECKOE TMPUMEHEHHE: MY3BbIKAIbHBIE WHCTPYMEHTHI, pajap, PaauonpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBasi AMArHOCTHKA B TEXHUKE U METUIIMHE.




JlemoHCTpanuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebiomeecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habnronenue oTpaxeHus U MPeToMIICHUS MEXaHNUECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiuu MEXaHU4eCKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHUE.

HaGimoieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, NPEIOMJICHUE, NOJIApU3alus,
mdpakuus, tHTephEpeHIIHsL.

Obnapy>xeHue HHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3TYUCHHIA.

YdeHu4ecKuil SKCIIEPUMEHT, TabopaTOpHbIe paboThI, MPAKTUKYM

N3yueHnune napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tewma 4. Onruka

[IpsmoninHENHOE pacnpoOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu cBeta. ToueyHbIi MCTOYHUK
ceera. OtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBera. IlocTpoeHune H300pakeHUH B IJIOCKOM
sepkaine. Chepudeckue 3epkana. [Ipermomienne cBera. 3aKOHBI MTPEIIOMIICHUST cBeTa. AOCOIIOTHBIN
II0Ka3arenb npenomiaeHus. OTHOCUTEIbHBIN [TOKa3aTeNb pesoMiIeHus. [IocTosHCTBO yacTOThI cBeTa
U COOTHOILIEHUE JUIMH BOJH IPU MEPEX0JE MOHOXPOMATUYECKOTO CBETa YEpe3 IPaHUIly pasjerna
IBYX ONTHYECKUX cpel. Xox jydei B npusme. [ducnepcus cBeta. CinoxHbI cocTaB 0enoro cpera.
LBer. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrol MoJIHOTO BHYTPEHHETO OTPAYKEHUSI.
Cobuparomue 1 paccenBaronye JUH3bl. ToHKas nTuH3a. @OKYCHOE PacCTOSHUE M ONTHYECKas cuiia
TOHKOH JIMH3BI. 3aBHCUMOCTB (DOKYCHOTO PACCTOSIHUSI TOHKOH CPepHUIecKOi TMH3BI OT €€ TeOMETPUN
U OTHOCHUTEJBHOIO IOKa3aTeis npenomicHus. @opmyrna TOHKOW JIMH3BL. YBEIMUYEHUE, AaBAcMOeE
JIUH301. X0/ Jlyda, NPOILE/IIEro JUH3Y MO0/ POU3BOJIBHBIM YIJIOM K €€ IIaBHOW ONTHYECKOW OCH.
[Toctpoenue n3o00pa>keHU TOUYKU U OTPE3Ka MPSIMON B COOMPAIOIIUX U PACCEHBAIOIINX JTUH3AX U HX
cucremax. Onrudeckue npudopsl. Paspematonias cnocoOHOCTh. ['11a3 Kak onTHyeckast CucTeMa.
[Ipenensl MpUMEHHMOCTH TeoMeTpHuecKoi onTuku. BomHoBas omntuka. VHTepdepeHius cpera.
KorepentHele  ucrouHuku. YciaoBus — HAONMIOAGHMST  MakCUMyMOB U MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccHyeckux
nHTeppepeHIMOHHbIX cxeM. Jludpakus ceera. udpakiuonHas pemérka. YcioBue HaOMI0IeHUsS
IJIAaBHBIX MAaKCHMYMOB IIPH MaJJIeHUH MOHOXPOMATUYECKOTO CBEeTa Ha JU(PPAKLIUOHHYIO PEIETKY.
[Tonspusanust cBera. TexHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: OYKH, JIyIa,
nepuckor, (hoToanmnapar, MUKPOCKOII, TPOEKIIMOHHBIN amnmapar, MpOCBETICHHE ONTHUKH, BOJIOKOHHAs
OMTHKA, TUPPAKIIMOHHAS PELIETKA.

JleMoHCTpanuu

3aKOHbBI OTPa’KEHHUs CBETA.

HccnenoBanue NpenoMIIeHNs CBETA.

Habintoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 MNIOCKONAPAIUIENbHYIO IUTACTUHY U IPU3MY.
HccnenoBanune cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne MoIIpOUIOB JIUIs U3YUEHUSI MEXaHNYECKUX HAIIPSDKEHUH.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHHSI OT BEIIECTBA (HA MPUMEPE KUAKHUX JIUH3).
N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmyyenue n300pa’keHHs B CUCTEME U3 MJIOCKOTO 3epKajla U JIMH3BI.



[Tony4yenue n300paXkeHNs B CUCTEME U3 JBYX JIUH3.

Ha6monenue qudpakuun, nHTEphEPEHITNN U TIOJIIPU3AINHN CBETA.

N3ydenue nosspu3anuy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

Hab6monenue qucnepcum.

HaGmonenue u uccnenoBanue 1uGppakiimOHHOTO CIIEKTpA.

W3mepenne 1imHbl CBETOBOM BOJIHBI.

[Tonmy4yeHue cieKTpa U3JIy4eHHUs CBETOAMOA ITPHU MOMOIIHU AU(DPAKITUOHHON PEHIETKH.

PA3JIEJI 6. OCHOBBI CIIEITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

I'paHuubl  IPUMEHUMOCTH  KJIACCMYECKOM  MexaHuKW. IlocTynaTel  cieMaJbHOW — TEOPHUH
oTtHocuTesbHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOM nHTepBai. IlpeoGpasoBanus Jlopenua. YciaoBue
HMPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aME/UIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprus ¥ HMILYJIBC DPEIATUBACTCKOM YacTHLbl. CBA3b MAacChl € DHEPrUEM W HMMILYJIbCOM
PENATUBUCTCKOM YacTHLbl. ODHEPIrus MOKOsA. TeXHUYEeCKHE YCTpONCTBA M TEXHOJOTMYECKHE
IIPOLIECCHI: CITyTHUKOBBIE IIPUEMHUKH, YCKOPUTEIIN 3aPSIKCHHBIX YACTHILI.

YdeHu4eckuil SKCIIEpUMEHT, T1abopaTOpHbIe paboThl, MPAKTUKYM

OmnpezeneHne UMITYJIbCa U SHEPIHU PEIATUBUCTCKUX YacTull (110 (poTorpagusam TpeKoB 3apsiKEHHBIX
YaCTHUI] B MArHUTHOM TI0JIE).

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. KopnyckyasipHO-BOJHOBOW Jyaan3m

PaBHOBeCHOE TeIIOBOE U3TydyeHHUE (M3iIyueHHe abCoM0THO YE€pHOro Tena). 3aKoH cMelieHus Buna.
I'unotesa [lnanka o kBanTax. @oTOHBL. DHeprus M uMIyisc ¢porona. Porodddexr. OnbiTer A. T
CroneroBa. 3akoHbl porodddekra. YpaBHenue DiiHmTeiHa ans Gotodrddekra. «KpacHas rpanuiar
doroaddexra. JlaBaeHue cpera (B YaCTHOCTH, JABICHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYIO H
abcomoTHO oTpaxkaromyio moBepxHocTh). OmbiTel I1. H. JlebGeneBa. BonHoOBBIE cBOMCTBa YacTHII.
Bonusl ne bpoitng. JnnuHa BosHbl e bpoiins u pasmepbl 00J1acTH JIOKAIU3alUU ABMXKYILEHCS
yactulbl. KopmyckynsipHo-BonHOBOW — ayanu3M. [ludpakuus 5SJI€KTPOHOB Ha  KpHCTaax.
Crnenuduka wm3mepennid B Mukpomupe. CooTHomieHHs HeompenenéHHocteil [eiizenbepra.
TexHuueckue ycTpoHCTBA H  TEXHOJOIMYECKHE MPOLECCHl:  CHEKTPOMETP, (OTODJIEMEHT,
(boTonaTIMK, TYHHENIbHBI MHUKPOCKOII, COJIHEYHAsi OaTapesi, CBETOINO/I.

JleMoHCTpanuu

®otor(hPexT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporoagdekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

Tewma 2. Pusuka aroma

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [linanerapuas mozens atoma Pesepdopra.

ITocrynater bopa. M3nyuenue u morniomeHue (GOTOHOB HpHU IMEPEXoje aToMa C OJHOTO YPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/A.

CrnonTanHOe W BBIHYXKICHHOE u3iydyeHue cBera. Jlazep. Texnuueckue ycTpoiicTBa U
TEXHOJIOTUYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHau3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMITBIOTED.
JlemoHCTpanuu

Mopens onbiTa Pezepdopra.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHU3ZUPYIOIINX YaCTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JIYUECHHUS.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOTHI, MPAKTUKYM

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. du3uka aTOMHOIO SApa U DJIEMEHTAPHEBIX YaCTHIL

Hyxnonnas moznens siipa ['eiisen0epra—IUlBanenko. 3apsaa sapa. MaccoBoe uucio siapa. M30Tormnsl.
PagnoakTuBHOCTH. Anb(da-pacnaa. DNEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue.
3aKoH paJnOaKTUBHOIO pacnaja. PagnoakTuBHble H30TONBI B pupoze. CBONCTBAa HOHU3UPYIOLIETO
U3NMy4YeHus. BiusHHE paaMoakTUBHOCTH Ha >KHMBbIe OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydeHHs.




JlozumeTpusi. DHeprus CBSI3W HYKJIOHOB B sijpe. Snepuble cuibl. Jledekt macchl sapa. SnepHbie
peakuuu. Jlenenue u cuHTe3 saep. SAnepHsie peakTopsl. [IpobieMbl ynpaBisieMoro TepMosIEpHOrO
CHUHTE3a. OKOJIOTMUECKHE AacCleKThl pPa3BUTHUS SACPHOM DSHEpPreTMKU. MeToAbl perucTpauuud
WCCIEA0BAHUS 3JIEMEHTApHBIX 4YacTUl. DyHIaMeHTaIbHbIE B3aUMOACHCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenue o CtanaapTHoi Mozenu. KBapk-riatooHHast Moaenb aapoHoB. Du3uka 3a
npeaenamu CtanmapTHON Monenu. TéMmHas marepus W TéMHas 3Heprus. EaumHCTBO (usnueckoi
KapTUHbl MHpa. TeXHUYECKHe YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JTO3MMETP, Kamepa
Bunbcona, siaepHbIi peakTop, TEpMOSIIEPHBIA peakTop, aromMHas Oom0a, MarHUTHO-PE30HAHCHAS
ToMorpadus.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOIB30BAHUEM JI03UMETPA.

PA3IEJ 8. DJIEMEHTBI ACTPOHOMMUN N1 ACTPODPU3UKHN

Otanbl pa3BUTHS acTpoHOMUHU.  [IpukiagHOoe M MHUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMMH.
[TpuMeHUMOCTh 3aKOHOB (DM3MKH A1 OOBSICHEHUS HPUPOABI KOCMHYECKHX OOBEKTOB. MeTo.IbI
ACTPOHOMUYECKHUX HuccaenoBaHuil. COBpPEMEHHBIE ONTHUYECKHE TEJECKOIbl, pPaJUOTEIECKOIbL,
BHeaTMoc(epHass acTpoHoMus. Bupa 3BE3mHoro Heba. Co3Be3nus, SpKHe 3BE3IBI, IUIAHETHI, HX
Buaumoe nBrkenue. ConHeunas cucrema. Cosnue. ConHeuHas akTUBHOCTb. VICTOUHMK 3Hepruu
Connua u 3BE3a. 3BE3/bI, UX OCHOBHBIE XapaKTEpUCTUKU. /lnarpamma «CreKkTpasibHbIN Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «MAacCa — CBETUMOCTBbY» JIS
3BE3]] NIaBHOMU MOcie10BaTebHOCTH. BHyTpeHHee cTrpoenue 3B€31. COBpEMEHHBIE NPEACTaBICHUS
0 MpoUCXOXkAeHUH U 3Bomounu ConHua U 3BE31. DTanbl )KU3HU 3BE34. Mueunsiid Ilyrs — Hama
lNamaktuka. Ilonoxxenune u npmwxenue Connma B [Mamaktuke. Tumbl ramaktuk. Paguoranaktuku u
KBa3apbl. UEpHbBIE OBIPHI B sapax ranaktuk. Beenennas. Pacmmpenune Beenennoit. 3akon Xa0o6ua.
Paz6eranue ramakruk. Teopust bonbimoro B3psiBa. PenukroBoe nznydenune. MacmraOHast CTpYKTypa
Bcenennoii. Metaranaktuka. Hepeménnasie mpo0aeMbl aCTpPOHOMHUH.

Yyenunueckue HaOIOCHUS:

HaGmronenus 3BE€3gHOro Heba HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKECHUN ISl OTIPE/ICICHUS TTOJIOKEHUS HEOECHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHEBIC
co3Be3ausl CeBepHOro MONIyIIapys U SpKHUe 3BE3bI.

Habmtonenus B Teneckon JIyHsbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

®U3NYECKUI ITIPAKTUKYM

CrocoObl  u3MepeHus (PU3MYECKHX BEJIUYMH C HCIOJIb30BAaHHMEM AaHAJOTOBBIX U IU(POBBIX
U3MEPUTENBbHBIX TPUOOPOB U KOMIBIOTEPHBIX TATUUKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTEIbHbIE
MOTPEIIHOCTH U3MepeHull pu3ndeckux BeauuuH. O1ieHKa TpaHuI] OTPEIIHOCTEH.

IIpoBeeHne KOCBEHHBIX HW3MEPEHUHM, HCCIeIOBaHUN 3aBHUCHMOCTEH (U3NYECKUX BEIMYUH,
MIPOBEpPKa MPEAJIOKEHHBIX TUIOTe3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX paslenax
«Y4eHNYeCKUH IKCIIEPUMEHT, JTa0OpaTOpHbIE pabOThI, TPAKTUKYMY).

OBOBIHIAIOLIEE ITOBTOPEHUE

OO6oOuieHne M cuUCTeMaTH3alsl COJEpXKaHHWs pas3/ienoB Kypca «MexaHuka», «MonekymnspHas
(dbu3uKa U TepMOAMHAMUKAY, «IJIEKTpoauHaMuKa», «Konebanus u BOJHB, «OCHOBBI CHIEIIUATBHOM
TEOPUU OTHOCUTETBHOCTHY, «KBaHTOBas pu3nKa», «IIEMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Pons ¢usukum m acTpoHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMAIBHOW W JTHYECKOU
cdepax AEATENbHOCTH YEJIOBEKA; poJib U MECTO (PM3MKH U aCTPOHOMHHM B COBPEMEHHOW Hay4HOM
KapTUHE MHpa; 3HAUYEHUE  OINHUCATEeNIbHOM, CHUCTEeMaTU3UpYIOIIeH, OOBSCHUTENbHON U
MPOTHOCTUYECKON (yHKIMH (u3nyeckol Teopuu; poiib (PU3NYECKOH Teopuu B (OPMHPOBAHUHU
Mpe/icTaBlIeHU 0 (GU3NUecKoil KapTHUHE MHUpa, MECTO (PU3MUEeCKON KapTUHBI MHpa B OOLIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABIEHUI O IPUPOJIE.

Paznen 2. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O MNPEJIMETA
«®U3UKA» HA YPOBHE CPEJHEI'O OBIIETO OBPA3BOBAHUSA (YIJTYBJEHHBIN
YPOBEHD)

OcBoenne yueOHoro npeamera «dusnkay Ha ypoBHE cpeaHero oomero oopazoBanus (yrryOnEHHBIN
YPOBEHB) JOJKHO OOECIeurBaTh JOCTI)KCHHUE CIEAYIOIUX IJUYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIBTATOR.



JIMHHOCTHBIE PE3VYJIbTATHI

I'paxxmanckoe BocmuTaHue:

c(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIUM OOY4aloIIerocs KakK aKTHUBHOTO WU OTBETCTBEHHOT'O
YJIeHa POCCUICKOT0 00I1eCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JIEATEIbHOCTh B HHTEPECax IPakJJaHCKOro 00IIecTBa, y41acTBOBAThH B
CaMOYIPAaBJIEHUH B ILIKOJIE U JETCKO-IOHOUIECKUX OpraHU3alusX;

yYMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMU MHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKUUSMHU U
Ha3HAYCHUEM,;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH.

[TaTpuoTnueckoe BociuTaHue:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Pa)1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTIDKEHUsM Poccum B ¢usuke u
TEXHHKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHUS;

CIOCOOHOCTh OLIEHUBATH CHUTYAllMI0 M TNPUHUMATh OCO3HAHHBIC pEIHICHUS, OPHEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYMBOTO OyAYIIETO.

DcTeTn4ecKoe BOCIIUTaHUE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAyYHOrO TBOPYECTBA, IPUCYLIETO
¢busnueckoil Hayke.

TpynoBoe BocniuTaHue:

UHTEpeC K pa3nuyHbiM chepam mpodecCHOHATbHOW NEeSTEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
Gu3MKO W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccuun u
pealn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHHIO W camMooOpa3oBaHWi0 B obnactum (u3ukd Ha
MPOTSHKEHUH BCEH KU3HU.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

c(OPMHPOBAHHOCTh IKOJIOTUYECKOH KYJIbTYphl, OCO3HaHUE INI00ATBHOTO XapakTepa IKOJIOTHYECKUX
npo0em;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEHCTBUI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUA IeNed
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIIpEeHNe ONBITA AESITEIBHOCTH dKOJIOTMUYECKON HAIIPABJIEHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUN
1o Qu3sukKe.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(busznuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH Hay4YHOW JeATeNbHOCTH, TOTOBHOCTh B IMIpOLECCe H3YYEHMS (UBHKHU
OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

B mnponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOTPAMMBI CPEIHEro OOIIero
oOpa3oBaHus MO (Qu3MKe Yy OOyYarOIMXCs COBEPIICHCTBYETCS 3MOIMOHAIBHBIA HHTEJIEKT,
Mperoaralouii copMUpOBaHHOCTE:

CaMOCO3HaHUSl, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHJIETh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHOU dMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBaHMS, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 34 CBOE
MOBE/ICHNE, CTIOCOOHOCTh aJAaNTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JIOCTHIKEHHUIO LIETH U YCIEXy, ONTUMH3M,
MHULMATUBHOCTh, YMEHUE JIECTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOLIMOHAIBHOE COCTOSIHHE APYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUH OOLIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTpAUBAaTh OTHOIIEHUS C JPYTHMH JIIOJIbMHU,
3a00TUTbHCA, IPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTAThI



YHuBepcaabHbIE M03HABATEIIBHBIE IECTBUS

ba3oBrle Jornueckue nelicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
ONPEACIISATh LENU JEATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTU U MTPOTUBOPEUHS B pacCCMaTPUBAEMBIX SBJICHUSIX;

paspabaThiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ Y4€TOM aHallM3a HMMEIONIUXCS MaTepUuaabHBIX M
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHUCKH MOCIEACTBUN JAEATENBHOCTH,

KOOPJMHHUPOBATH U BBITOIHATH PA0OTY B YCIOBHUAX PEATHHOTO, BUPTYATHHOTO 1 KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBEIe HCCIe0BaTEIbLCKHUC ACHCTBHS:

BJIQJICTh HAYYHON TEPMHHOJOTHEH, KITFOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3UIECKON HAYKH;
BIIQJICTh HABBIKAMH YYEOHO-HCCIIEAOBATEIHCKOW M MPOEKTHON JEATEIhHOCTH B 00NacTu (hU3UKH;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METO/IOB pellieHus 3a1a49 (PrU3nIecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BJIQJIETh BHJAMHU JICATEIIBHOCTH 10 [OJYYEHUIO HOBOTO 3HAaHMS, €ro HWHTEpIpeTalu,
peoOpa30BaHUI0 M MPUMEHECHUIO B PA3IUYHBIX YYCOHBIX CHTYalHsIX, B TOM YHCJIEC TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TMPUYMHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJM3UpPOBATh 3a7ady, BBIABUTATh THIOTE3y €€
peuieHus, Haxo0AUTh apryMEHTHI JUIsl JOKAa3aTeIbCTBA CBOMX YTBEPXKACHHUH, 331aBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHUs 3aJayd PE3yJIbTaTbl, KPUTHUYECKH OLEHUBATH HMX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (POpPMYIHPOBATH COOCTBEHHBIE 33/laull B 0Opa30BaTEIbHON NIEATEIBHOCTH, B TOM YHCIIE
IIpU U3YyYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MMEPESHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

yMeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE WJICU, TIpeaJiaraTh OPUTHHAIBHBIC MOAXOIbl W PEIICHHS; CTaBUTh MPOOJIEMBI U
3a/1auu, AOMYCKAIOIINE AIbTEPHATUBHBIC PEILICHMUS.

Pabota ¢ uadpopmanmeii:

BIIaJIETh HAaBBIKAMH TIONMy4YeHHs WHGOpManuu (U3NYECKOTO COJEp>KaHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSATENIBHO OCYIIECTBIATh IOUCK, aHAIM3, CHCTEMATH3allUI0 W WHTEPIPETAIIUIO
nH(OpMAaILIUY PA3NUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIIIH;

UCIONIb30BaTh CpeACTBAa HH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHW3allMOHHBIX 3a1ad ¢ COOJIoJieHneM TpeOOoBaHU
SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepeskeHusl, TPABOBBIX U ATHYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJEpKaHUS B pa3NUYHbIX (opmarax ¢ y4y€TOM Ha3HAYCHUS
nHpOpManUid W TEJNIEBOM ayJAUTOPHH, BBHIOMpas ONTUMAJIBHYIO (OpPMY TIPEACTABICHHUS W
BHU3yaJIU3alUH.

YHuBepcanbHble KOMMYHUKATUBHBIE IEMCTBUS

OOmuieHue:

OCYIIECTBJISATH O0IIEHNE Ha YpOKax (DU3UKHU U BO BHEYPOUHOU EATEIHPHOCTH;

pacmo3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEJICTB.
CoBMecTHAS JEITCIbHOCTD:

MMOHUMATh W UCITOJI30BaTh MIPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAIbHON PabOTHI;

BBHIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX JEHCTBUI ¢ y4é€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH KaXKAOTO YjIcHA KOJIJICKTHBA,



IIPUHUMATDH LEIM COBMECTHOW JEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTHKEHHUIO: COCTaBIATh IUIAH ACUCTBUM, pacHpelensaTh poju C y4éTOM MHEHUI Yy4acTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAauyeCTBO CBOETO BKJIAJa M KaXJOTO y4YacTHHMKAa KOMaH/Abl B OOIIMH pe3ynbTaTr Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIC IIPOEKTHI, OLEHMBATh UJAEUM C TO3ULUUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEACHHWE B pA3IMUYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpa)keHHUE, OBITh HHUIIMATUBHBIM.

VYHUBepcallbHbIE PErYJIATUBHBIEC ACHCTBUS

Camoopranuzanus:

CaMOCTOSITEJIHO OCYILECTBIIATh [103HABATEIbHYIO EATEILHOCTh B 00JaCTU (DU3UKU U aCTPOHOMMH,
BBISIBJIATH IPOOJIEMBI, CTABUTh ¥ (POPMYIUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIHO COCTABJIATH IJIaH PELICHUs pacu€THBIX U KaUECTBEHHBIX 3a/]ay, IJIaH BBITOJHEHMS
MPAKTUYECKOH pabOThl € YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEOYTEHHUI;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUIH;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
YMETh OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHPOBAHUIO W MPOSBICHUIO MIMPOKOH dSpyaunud B o0jacté  (U3MKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTpOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEISAM;

BJaJIeTh HABBIKAMM I103HABaTEJIbHOM pe(IEKCHMM KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUH U
MBICITMTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB M OCHOBAHUIA; MCIIOJIB30BaTh NMPUEMBI pedIIeKCuu s
OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O PELLICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

ITpunsTue ceds u Apyrux:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
I[MPEJMETHBIE PE3VJIbTATBI

10 xiace

B npouiecce n3yuenus kypca pusnku yriyonéHHoro ypoBHs B 10 kinacce oOyyarouiuiicss HayuurTcs:
MOHUMATh POJIb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, HKOJOTMUYECKOW, COLMAaIbHOH U
ATHUYECKON cdepax MesTEIbHOCTH 4YeJIOBEKa; POJib U MECTO (PU3UKU B COBPEMEHHOW HaydHOMU
KapTMHE  MHUpPa; 3HAUEHHE  ONHUCATENbHOH, CHCTEeMAaTHU3UPYIOIIEH, OOBSCHUTENbHOM U
MpPOrHoCTUYEeCKOW (PyHKUIMH (U3MUECKOH TEOpUM — MEXaHUKHU, MOJIEKYJISIpHOM QU3UKH U
TEPMOJIMHAMHKH; POJIb (U3UYECKOM Teopur B (HOpMUPOBAHMM MPEACTABICHUNA O (u3nueckont
KapTUHE MUpAa;

pa3nuyath YCIOBHMS TNPUMEHMMOCTH Mojened (U3MYEeCKHX Tell U MPOLECcCOB  (SIBICHUM):
MHepLHaIbHas cUcTeMa OTcu€Ta, abCOIIOTHO TBEPAOE TEN0, MaTepUaIbHas TOUKa, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TMajeHue, aOCOJIOTHO ympyras aedopmaiusi, abCONIOTHO YIOpyroe u
abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH Trasa, KUAKOCTH U TBEPAOrO (KPUCTAIIIMYECKOIO)
TENa, UACAIBHBIN ra3, TOYEUHBIN 3aps]], OAHOPOIHOE NIEKTPUUECKOE IT0JIE;

paznuuaTh ycIOBUA (TpaHUIlBl, O00JACTH) NPUMEHUMOCTH (U3HUYECKHUX 3aKOHOB, TOHHMATh
BCeOOIMi XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OTPAHUYEHHOCTb HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJM3UpPOBaTh U OOBSICHATH MEXaHMYECKHE TIPOLeCChl M SBJCHUS, HCIOJb3ysd OCHOBHBIC
MOJIOKEHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHMUYECKOIro JIBWXKEHUS, (opMyIbl
KMHEMAaTUKH PAaBHO-YCKOPEHHOTO JBWXXEHMs, mpeoOpazoBaHus [amwies ans CKOPOCTH U
nepeMeleHus, 3akoHbl HpIOTOHA, NPUHLMI OTHOCUTENBHOCTH ['ammiies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXpPAHEHHUS HM-IyJbCa U MEXaHWYECKOM HHEpPruH, CBSI3b PAaOOTHI CUJBI C
U3MEHEHHEM MEXaHMYECKOW »HHEPruHu, YCIOBHS paBHOBECHs TBEPAOrO Tena); MHpU ITOM



HCIIOJIb30BaTh MAaTEMAaTUUYECKOE BBIPDAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHMS INPUMEHUMOCTHU
(hbU3UYECKUX 3aKOHOB: MpeoOpazoBanuii ["anmmes, BTOporo u Tperbero 3akoHoB HpioTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON PHEPIUH, 3aKOHAa BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHl U SBJIECHUS, UCIOIb3YS OCHOBHBIE MOJIOKEHUS
MKT u 3aKkoHBI MOJEKYJISPHOW (PU3UKU U TEPMOAMHAMHUKH (CBSI3b NABJICHUS MICATBHOIO rasza co
CpelHE KUHETMYECKOM SHEprued TEIUIOBOr0 JBHKEHMS M KOHILICHTPALUEW €ro MOJEKYJ, CBS3b
TEMIIEPATypbl BELIECTBA CO CPEAHEW KUHETUYECKOW IHEPIHEN TEIUIOBOrO ABUYKECHHUS €ro YacTHII,
CBA3b JABJICHUS WJICAIBHOIO ra3a C KOHIEHTPALMEN MOJEKYJI U €ro TeMIIepaTypoi, YpaBHEHHE
MenpeneeBa—KianeipoHa, nepBblii 3aKOH TEPMOJMHAMMKH, 3AaKOH COXPAaHEHUS OJHEPIUU B
TEIUIOBBIX IpoIIeccax); MPU ITOM HCIIOJIb30BaTh MaTeMaTHYECKOE BbIpaKEHHE 3aKOHOB, YKa3bIBATh
yCJIOBHSI IPUMEHUMOCTH ypaBHeHus1 MeHeneeBa—KinanenpoHa,

aHAJIM3UPOBATh U OOBACHATH DJICKTPUUECKHE SBIICHUS, HCIOIb3YsI OCHOBHBIC MOJIOKEHUS U 3aKOHBI
NEKTPOAMHAMUKH (3aKOH COXPAHEHHS 3JIEKTPUUYECKOro 3apsja, 3akoH KylloHa, MOTEeHIIMaIbHOCTh
3JEKTPOCTATUYECKOTO T0JIs], MPUHLHUI CYNEPIO3ULUU JIEKTPUUECKUX IOJIEH, IPU 3TOM YyKa3bIBas
yCIIOBUSL IPUMEHMMOCTH 3akoHa KyioHa; a Takke NMpaKkTUYECKH Ba)KHbIE COOTHOILEHUS: 3aKOHbI
Oma m1s ydacTka IEenu M JUIsl 3aMKHYTOM AJIEKTPUYECKOM 1ienu, 3akoH Jxkoyns—JIeHia, npaBuia
Kupxroda, 3akorsr @apazest 1S 3JIEKTPOIN3a);

OMHUCHIBATh (PU3MYECKUE IMPOLIECCHl W SBJICHHS, WCIONB3YS BEIUYUHBL: TMEpPEMENICHHE, CKOPOCTh,
YCKOpPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbL, JaBIICHHUE, IOTEHLIMAIbHAas SHEPT U,
KHUHETUYECKasi SHEPrus, MEXaHHuecKas dHeprus, padoTa CUJIbl; [IEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
CHJIa TSDKECTH, CUJIa YIIPYroCTH, CUjla TPEHUSI, MOLHOCTb, SHEPIUsl B3aUMOJIEUCTBUS Tea ¢ 3eMIEN
BONMM3U €€ TOBEPXHOCTH, OSHEPrus YHpyrol aepopMalui MPYKUHBI, KOJIHYECTBO TEIUIOTHI,
abcomoTHasl TeMmmeparypa Tena, pabdoTa B TEpMOJWHAMHKE, BHYTPEHHSS DHEPTUS HICATBHOTO
OJTHOATOMHOTO Ta3a, paboTa WHIEaNbHOTO Trasza, OTHOCUTENbHas BIWKHOCTh Bo3ayxa, KIIJ
UJCAIbHOTO TEIUIOBOTO JIBUTaTelIs; 3JEKTPUUECKOE I10JIe, HANPSHKEHHOCTD 3JIEKTPUUECKOIO IOJIA,
HaIpsHKEHHOCTh MOJs TOYEYHOI'O 3aps/ia WIM 3apsyKEHHOIO Il1apa B BaKyyMe€ U B JIMDJIEKTPUKE,
MOTEHLIMAJ] 3JIEKTPOCTaTUYECKOrO IOJIsI, PAa3HOCTh NOTEHUHUAJOB, AJIEKTPOJABIIKYILAsS CHUJIa, CHJIA
TOKA, HaIlpsDKEHUWE, MOIIHOCTh TOKa, JJIEKTpUuYecKas €EMKOCTh IUIOCKOrO KOHAEHcaTopa,
COIPOTHBIIEHUE YyYacTKa II€NH C MOCJIEI0BATENbHbIM U MApaJJIEIbHBIM COSAMHEHUEM PE3UCTOPOB,
9HEPrus JIEKTPUUECKOIO MOJIsI KOHACHCATOPA;

OOBSACHATH OCOOCHHOCTH NMPOTEKaHWsI (PU3NUYECKUX SBJICHUI: MEXaHUYECKOE JBUKEHHE, TEIIOBOE
JBIDKEHUE 4YacTUI[ BeIecTBa, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE IBIKEHHUE, TUPPy3us,
UCIIapeHHe, KWUIIEHWE M KOHJEHCAIMs, I[UIaBJIEHME U KPUCTAUIM3alUs, HalpaBIeHHOCTh
TEIUIONEepeiau,  IEKTpU3alMs  Tel, OKBUIOTEHIUAIBHOCTb  IIOBEPXHOCTH  3aPSIKEHHOIO
MIPOBOIHHKA;

IPOBOJIUTh  MCCJIEIOBAHWE 3aBUCUMOCTH OJHOM (U3MYECKOM BEMUYMHBI OT JpPYyroil c
HCIIOJIb30BAHUEM TMPSIMBIX H3MEpPEHHUH: IpPH 3ITOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TIpapuKOB C Y4ETOM
aOCOIIOTHBIX MOTPENIHOCTEN U3MEPEHNUH, 1eJaTh BHIBOIBI 110 PE3yJIbTaTaM UCCIIEI0OBaHUS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS GU3NUECKUX BEITMUMH; IIPU ITOM BBIOMpATh ONTUMAJIbHbIN METO
U3MEpEeHUs, OLIEHUBAaTh aOCOJIIOTHBIE W OTHOCHUTENbHBIE IOTPEIIHOCTH HPSIMBIX U KOCBEHHBIX
U3MEPECHU;

MIPOBOAUTH OIBITHI 1O MPOBEPKE MPEUIOKEHHON TMIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT, COOMpPATh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJW3MPOBAaTh IOJYYEHHBIE pE3yJIbTAaThl U JENaTh BBIBOJ O
cTaTyce MpeyIoKeHHON THIIOTE3bI;

coOmoaTh npaBuiia 0€30IacCHOTO Tpyda NpH NPOBEICHUM HCCIEAOBAaHUM, B paMKax y4eOHOro
JKCIIEPUMEHTa, MpakTUKymMa M y4eOHO-UCCIIEIOBATENbCKOM U MPOEKTHOM JAESTeNbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pYJOBAHNUS;

pemars pacy€THbIE 33JaYd C SBHO 33JaHHOM M HESBHO 3a/JlaHHOM (H3MuUecKod MoJenplo: Ha
OCHOBAaHMHU aHallM3a YCJIOBUS OOOCHOBBIBATH BbIOOp (DU3HYECKONM MOJENH, OTBEYAIOIIEH
TpeOOBaHUAM 3a/1a4d, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJIaThl (PU3NIECKUX
TEOpUH IPU HUCMOJIb30BAaHMM MAaTEMAaTUYECKUX METOAOB PELICHMs 3ajad, NMPOBOIAUTH PacyEThl Ha
OCHOBAaHMM MMEIOINXCS JaHHBIX, aHAJIM3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOBI PELICHUS
C Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHBIE 33a[auu, TpeOyrolne NPUMEHEHUsI 3HAaHUH U3 Pa3sHbIX pa3iesioB HIKOJIHLHOTO
Kypca (U3UKHU, a TaKXKe MHTErpalluy 3HAHUN U3 JAPYIHX MPEAMETOB €CTECTBEHHO-HAYyYHOI'O IMKIIA:
BBICTPAUBaTh JIOTUYECKYIO IEMOYKY PpacCyKIEHUH ¢ ONOpOoM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SABIICHMUS;

UCIOJb30BAaTh TEOPETHUUECKUE 3HAHMUA I OOBSICHEHHS OCHOBHBIX TPHHIMIIOB pabOTHI
U3MEPUTENBbHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX ITPOLIECCOB;

MPUBOANUTH NMPUMEPHI BKJIA/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJM3UPOBATh M OLICHUBATh MOCJIEACTBHS OBITOBOM M MPOU3BOJICTBEHHOMN AEATEIBHOCTH YEIIOBEKA,
CBSI3aHHOU € (PU3MYECKMMU MTPOLIECCaMU, C TO3ULUI KOJOIMUECKON O€30M1acHOCTH, MPeICTaBICHHUH
O palOHaJIbHOM IPUPOJIONOIb30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHIKEHUNA HAyKH U
TEXHOJIOTUH JUIsl JaJIbHEHIIEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa;

OPUMEHSATh  pa3lM4Hble CIOcoObl paboThl ¢ uHpOpMaMeld (QHU3MUECKOTOo COAEpIKaHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHM: IpU 3TOM HCIHOJIb30BaTh
COBpPEMEHHBIE WH-(OPMALMOHHBIE TEXHOJIOTUH JJIs TIOUCKA, ITepepabOTKH U MPEABbABICHUS YU4eOHOI
U Hay4YHO-NONYJSIpHOW MHMOpMaIMM, CTPYKTYPUPOBAHUS W HHTEpIperanuu HH(opMauu,
MIOJTYYCHHOM M3 Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHAIM3UPOBATH MOJTyIaeMyr0 HH(pOpMaIuo 1
OLICHMBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHMN, TaK U HAa OCHOBE aHaIM3a
MCTOYHHKA HH(POPMALINH;

IPOSIBJISITh OPraHU3allMOHHbIE U MI03HABATENIbHbIE YMEHUSI CAMOCTOSITEIbHOTO IPUOOPETEHUST HOBBIX
3HaHUI B MpOIecCe BBIMOJHEHHUS MPOCKTHBIX M Y4eOHO-UCCIENOBATEIbCKUX pPadOT; paboTarth B
Ipynne ¢ HUCHOJHEHHWEM pa3IUYHbIX COLMAIbHBIX pOJeH, IIaHUpOBaThb paboOTy TPYMIbI,
palMOHAIbHO paclpeAesaTh ACSITEIbHOCTh B HECTaHIAPTHBIX CHUTYalUsX, aJ€KBAaTHO OIIEHUBATh
BKJIa/1 KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE paCCMAaTPUBAEMOM ITPOOIEMBI;

MPOSIBIISITH MOTUBAIMIO K Oynyieil mpodeccuoHanbHOM eI TETbHOCTH M0 CIIEUATBHOCTSM (PH3HKO-
TEXHUYECKOIo Mpoduis.

11 knace

B nponecce usyuenus kypca pusuku yriyonéHHoro ypoBHs B 11 kinacce o0ydaromuiicss HayqyuTcs:
MOHUMATh POJb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, COIMAIBHOM M 3TUYECKOH chepax
NeSITeIbHOCTH YEeJIOBEKa; pOJib U MECTO (PM3MKUM B COBPEMEHHOW HAayyHOW KapTHHE MHpA; pojb
aCTPOHOMHUHU B TPAKTUYECKOW [EATENbHOCTH 4YeJIOBEKa U JaJbHEWIEM HayYHO-TEXHHYECKOM
Pa3BUTHM; 3HAYCHHME OMMCATENILHOW, CUCTEMaTH3UPYIOLIeH, OOBSCHUTENbHON M NMPOrHOCTHYECKON
GyHKIMH QU3NYecKOW TEOpHUH — BJIEKTPOAMHAMUKH, CHEUAIbHON TEOpHUHU OTHOCHTEIBHOCTH,
KBaHTOBOM (DM3UKH; poib (U3NYECKOH Teopuu B (HOPMUPOBAHUM TPEACTaBIECHUN O (pu3nuecKon
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTABICHUN O PUPOJE;

pasnauyath yCIOBUS IPUMEHUMOCTH Moeel (PU3NYecKUX Tell U IPOLECCOB (SBICHUI): OAHOPOIHOE
JIEKTPUUECKOE M OJHOPOJHOE MArHWTHOE IOJIs, FapMOHHUYECKHE KOJeOaHUs, MaTeMaTHUeCKUi
MasiTHUK, UJCaJbHBIA NPYKUHHBIA MasTHUK, TApPMOHUYECKHE BOJIHBI, WJCAJIbHBIN KoJeOaTeabHbIN
KOHTYp, TOHKasl JIMH3a; MOJEJIEH aTOMa, aTOMHOTO sipa M KBAaHTOBOW MOJIEJIH CBETA;

paznuuaTh yclIoBUsA (TpaHHIlBl, 00JIaCTU) TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIIOJIb30BAHHS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH 3JEKTPOMArHUTHBIE TNPOLECCHl M SBJIEHHS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHNUST M 3aKOHBl DJJEKTPOJUHAMUKUA M CIEHHUAJbHOM TEOPUH OTHOCHUTEIBHOCTH (3aKOH
COXPAaHEHHUs DJIEKTPUYECKOIro 3apsijia, cuina Ammepa, cuia JlopeHua, 3aKOH 3JIE€KTPOMAarHUTHON
uHaykuu, npaBwio Jlenma, cBsa3p DJIC caMOMHIYKIIMKM B DJIEMEHTE JJIEKTPUYECKOW IIETH CO
CKOPOCTBIO M3MEHEHMsI CHJIBI TOKA; IIOCTYJaThbl CIENUAIbHOW TEOPUM OTHOCUTEIBHOCTU
OHHIITeHA);

aHAJM3UPOBATh U OOBACHATH KBAaHTOBBIE NPOLIECCHI U SBJICHUS, UCIONb3YS MOJOXKEHHUS KBAaHTOBOM
¢u3uku (ypaBHeHue DWHIITeHHA U1 poToaddexTa, mepBrlii U BTOpOM moctynarsl bopa, mpuHIun
COOTHOILIEHUsSI HeomnpenenénHocteil ['eif3enOepra, 3aKOHBI COXpaHEHMs 3apsIOBOIO M MacCOBOTO
4KCeJl M SHEPTUHU B SJEPHBIX PEAKIMAX, 3aKOH PaJMOAKTUBHOTO pacnaa);

ONMUCHIBAaTh (U3NYECKHWE TPOLECChl U  SBJIEHUS, UCHOJIb3Ysl BEJIWYUHBL: HANPSKEHHOCTh
EKTPUYECKOTO  MOJIA, TMOTEHIHUAl 3JIEKTPOCTaTUYECKOIO TOJSA, Pa3HOCTb IOTEHLHUAJIOB,



ANEKTPOABIIKYINAS CUJIA, HWHAYKIMS MAarHUTHOTO TIOJIs, MAarHUTHBIA TIOTOK, cuia Awmrmepa,
WHIIYKTUBHOCTD, SJIEKTPOABIKYIIAS CUJIa CAMOMHYKITUH, SHEPTHS MarHUTHOTO TIOJIsI TPOBOTHUKA C
TOKOM, PEIATUBUCTCKHUI UMITYIIbC, TIOJTHASI YHEPTHS, SHEPTHSI IOKOsI CBOOOAHON YaCTHIIBI, SHEPTHSI U
UMITYJTBC (POTOHA, MACCOBOE YHCIIO | 3aPsi siApa, SHEPTHUS CBSI3U SAIPa;

OOBSICHATL OCOOCHHOCTH TIPOTEKAHUS (PUINYCCKUX SIBICHUH: JJCKTPOMArHUTHAs WHIYKIHUS,
CaMOMHAYKITUS, pe30HaHC, MHTep(epeHnus BOIH, MUpaKIMs, TUCIEPCHs, IOJTHOEC BHYTPECHHEE
orpaxkenue, ¢orolnnekrpudeckuii 3pdext (porodaddexr), anbda- u Oera-pacmangsl saep, ramMma-
M3JIy4YCeHHE sep; pu3nyeckne NMPUHIHUITBI CIEKTPAITBHOTO aHaJIM3a U padOoThI Ja3epa;

OTIpECIISATH HANIPABIICHUE MHAYKIIMA MarHUTHOTO TIOJIsl TPOBOJHKUKA C TOKOM, CHJIBI AMIIepa U CHIIBI
Jlopenna;

CTPOUTHh HM300paKEHUE, CO37aBAEMOE IUIOCKUM 3€pPKajOM, TOHKOW JIMH30H, M PACCUYUTHIBATH €T0
XapaKTEPUCTHUKU;

MPUMEHATh OCHOBOIIOJIATAIONIME ACTPOHOMMYECKHE MOHSATHS, TEOPUM M 3aKOHBI IS aHajdu3a U
0OBsSCHEHHS (PU3UYECKHX IIPOILIECCOB, NPOUCXOAAIIUX B 3BE3AaX, B 3BE3AHBIX CHCTEMaX, B
MEX-TATAKTHYECKOH CpeJie; NBIKEHUST HEOECHBIX Tell, IBOJIONNH 3BE3/1 U BeeneHHO;

MPOBOJIUTH HCCJICAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIWYUH C HCIOIb30BAHUEM IPSMBIX
W3MEpPEHUI: TpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIBTATHI ITOJYICHHON
3aBUCHUMOCTH (U3WYECKUX BEJIMYMH B BUAEC Tpa@UKOB C Yy4ETOM aOCONIOTHBIX MOTPEIIHOCTEN
WM3MEPEHHH, JIeJIaTh BBIBOJIBI IO pe3yibTaTaM HCCIIeI0BaHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIIMYMH; IPH TOM BBHIOMPATh ONTUMAJILHBINA METO/T
M3MEpEHUs, OIICHUBATh aOCONIIOTHBIE W OTHOCHUTENIbHBIC IOTPEIIHOCTH NPSIMBIX M KOCBCHHBIX
HU3MEpEHUI;

MIPOBOJMTH OIBITHI IO MPOBEPKE MPEIOKCHHON THUIOTE3bl: TUIAHUPOBATh IKCIIEPUMEHT, COOMPATH
AKCIIEPUMEHTAJbHYI0 YCTAaHOBKY, AaHAIU3UPOBATh IOJYYEHHBIE PE3yNbTaThl U JAeNaTh BBIBOJ O
cTaTyce MpeyIoKEHHON TUIIOTE3bIL;

OTHCHIBATh METOBI OMYyYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnroaTk TpaBWia 0E30MacHOTO TpyJa MPHU IMPOBEICHUU WCCICAOBAHUNA B paMKax ydeOHOTo
OKCIIEPUMEHTAa, IMpaKTUKyMa M y4eOHO-UCCIIEIOBATENLCKOM U MPOEKTHOM JAESTENbHOCTH C
WCIIO0JIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 00OPYAOBAHUS;

pemars pacy€THbIE 33Ja4d C SBHO 33JaHHOM M HESBHO 3a/laHHOM (DHU3MYecKON MOJenblo: Ha
OCHOBAHHWM aHAJIM3a YCJIOBHS BBHIOMpaTh (PU3MUYECKHE MOJEIH, OTBEUAIOIINE TPEOOBAHMSIM 3ajayH,
MPUMEHITh (QOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTyJAaThl (U3MYECKUX TEOpUil mpu
WCIIOIb30BAaHUM MAaTEMAaTHYECKUX METOJIOB PEIICHHS 3a/lad, MPOBOJUTH PACU€Thl HA OCHOBAHHH
MMEIOIIUXCS TaHHBIX, aHAJTHU3UPOBATh PE3YNIbTAaThl U KOPPEKTHUPOBATh METOJbI PEIICHHS C YIETOM
MOJTYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIC 3a/lauu, TpeOyIoIe MPUMEHEHH 3HaHUN U3 Pa3HBIX Pa3/esioB MIKOJIHHOTO
Kypca (QU3UKH, a TAKKE€ MHTETPAIlMU 3HAHUM U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA!
BBICTpAaWBaTh JIOTHYECKYIO IIETIOYKY PpAacCyXIEHUH ¢ ONopoil Ha H3ydyeHHBIE 3aKOHBHI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS,

UCIONIb30BaTh TEOPETHUECKHE 3HaHWs JJs OOBSCHEHHS OCHOBHBIX MPHHIMIIOB pPabOThI
M3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKHUX M 3apyOeKHBIX yYEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUSI OBITOBOI U MPOM3BOJACTBEHHON NEATEILHOCTH YEIIOBEKA,
CBSI3aHHOM C (PM3UYECKUMH MTPOIIECCAMH, C TTO3UIIUIA IKOJIOTHIECKON O€30MacCHOCTH, TIPEICTaBICHUN
0 paloHaIbHOM MPHUPOIOTIOIB30BAHUH, & TAKXKE PA3YMHOM HCIIOJIb30BAHUM JOCTHKEHUH HAYKH U
TEXHOJIOTHH JIJIs JATbHEHIIIETO pa3BUTHS YETI0BEUECKOTO OOIIECTRA;

MPUMEHITh  pa3MUYHbIE CHOCOOBl paboThl ¢ wuHOpMaIHe (U3HUECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHHA: TMPH 3ITOM HCIOJIB30BaTh
COBpeMEHHBIE MH-(DOPMAIIMOHHBIC TEXHOJIOTHH JJISl TOMCKA, IepepaboTKU U MpeabsBIeHUS yueOHON
W HAYYHO-TIONMYJISAPHOW WHQOpPMAIUKM, CTPYKTYPUPOBAaHUS H HWHTEpPHpeTanud HWH(pOopMammH,
MOJIYYEHHOU M3 Pa3IMYHBIX UCTOUYHUKOB; KPUTUYECKH aHAIM3UPOBATh MOTyYaeMyr0 HHPOPMAIUIO U
OLICHUBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK M Ha OCHOBE aHaIHM3a
UCTOYHUKA UH(OpMaIUY;



MPOSIBJISITh OPraHU3AIMOHHBIC W TTO3HABATEIILHBIC YMEHUSI CAMOCTOSATEIILHOTO MPUOOPETEHHSI HOBBIX
3HAHUW B MPOIIECCE BBIMOJHEHUS MPOCKTHBIX M Yy4eOHO-MCCICIOBATEIBCKHX pabdoT; paboTaTh B
IpyNIe ¢ HUCHOJHCHUEM pAa3JIUYHBIX COIMAJIBHBIX pOJICH, IUJIAHUPOBaTh pPabOTy TPYIIIIHI,
PalMOHAIILHO PaCIpeesaTh ACATSILHOCTh B HECTAHAAPTHBIX CHTYAIMsIX, aJeKBaTHO OIICHUBATh
BKJIQJI KXK/IOTO U3 YUACTHHKOB IPYIIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI;

MPOSIBIISITH MOTUBAILIMIO K OyayIiel mpodheccHnoHaNbHON AEATEILHOCTH TI0 CIIEIHATBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOPUIIS.

PA3JIEJI 3. TEMATHYECKOE IIVTAHUPOBAHUE.



Tewma, pasnen | [IpeameTrHoe conepkanue OCHOBHbBIE BUJIBI | DJIIEKTPOHHBIC JlocTuxkeHnue JIMYHOCTHBIX
o Kypca, JESATSIIBHOCTH 00YJarOIIHXCS o0pa3oBaTeIIbHbIC pe3yJIbTaTOB
~
= KOJIMUECTBO pecypchl
ol
Z JacoB
10 KJIACC

PA3JIEJ 1. HAYUYHBIU METO/] [IO3HAHW ITPUPOJIBI (6 u)

1-6 | Hayunsnii meton | @usnka — (yHIaMeHTaIbHAS

MO3HAHUS Hayka o npupoje. Hay4nsrit MeTos
MIPUPOJIBI MO3HAHUS M METOJIbI HCCIICI0OBAHUS
(6 4) buznYeCKUX SIBICHUH.

DKCIEPUMEHT U TEOPHS B MPOIECCE
no3HaHus npuposl. Habmonenue
M OKCIIEPUMEHT B (pr3mKe.
CniocoObl u3mMepeHus GU3nIecKux
BEJIMYMH (aHaAJIOroBble U HU(POBHIE
U3MEpUTENIbHbIE TPUOOPHI,
KOMITbIOTEPHBIEC JTATYHMKOBBIC
CHUCTEMBI).

ITorpemHocTy n3MepeHnit
(bu3nUecKUX BeJIMUYHH (a0COMOTHAS
Y OTHOCHUTEITbHAs).
MonenupoBanue GU3NIECKUX
SIBJIEHUW W MPOLIECCOB
(MaTepuanbHas TOYKa, aOCOTIOTHO
TBEPIOE TEIIO, UJICATbHAS
KUJKOCTb, UICATbHBIN Ta3,
TOYEUHBIH 3apsin). [ unoresa.
DuU3NYECKUi 3aK0H, TPAHULBI €70
IpuMeHnMocTH. dusnyeckas
TEopusl.

Posb 1 mecTo Guzuku B
(GhopMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
MPaKTUYECKON JeATENbHOCTH
JOJIen

VYyacTue B JUCKYCCUU O POJIH
(bU3UYECKOI TeOpUHr

B (POPMHUPOBAHUU
MPEACTABICHHUH O (PU3NIECKOM
KapTHUHE MUpa, MECTE
bu3nueckoil KapTUHBI MUpa

B 00LIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHbIX
MPEJCTABICHUN O IPUPO/IE.
CpaBHeHUe U3MepeHHi
(U3NIECKUX BETMYUH MPH
MIOMOIILM aHAJIOTOBBIX

U I (POBBIX U3MEPUTEIBLHBIX
npuOOpOB.

OcBoeHue croco00B OLEHKU
MOTPELIHOCTEN U3MEPEHUN.
OcBoeHME OCHOBHBIX TPUEMOB
paboThI ¢ UG poBOH
nabopaTtopueii 1o Gpuzuke

https://resh.edu.ru/sub

ject/lesson/5894/start/

90071/

[IpuBneueHre BHUMAaHUS
o0y4arouXxcst K IEeHHOCTHOMY
aCIEKTy U3y4aeMbIX

Ha ypOKax sIBIICHUH,
OpraHu3alnus ux paboThl ¢
MOJIy4aeMOi Ha ypoKe
COLIMAJIBHO 3HAYUMOU
nHpopmanuen —
WHULMUPOBAHUE €€
00CYXKICHHUS;

NHnnmnpoBanue U nogaepxka
HCCIIeIOBATEIBCKOM
JESITEIbHOCTH 00Y4aroIuXCs B
pamMKax peanus3anuy UMH
IPYNIOBBIX
HCCIJIEIOBATEIBCKUX IIPOEKTOB,
YTO JACT OOYJArOIITIMCS
BO3MOXKHOCTb NIPHOOpECTH
HaBbIK CAMOCTOSITEIILHOTO
peleHus;

PA3JIEJ 2. MEXAHUKA (35 u)



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
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Kunematuka

(10 )

MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO
nemkennd. Cucrema oTcuéra.
[Tpsimast u oOpaTHast 3a1a4u
MEXaHUKH.

Pannyc-BexkTop MatepuaibHOM
TOYKH, €r0 IPOEKIIUU Ha OCU
cucreMbl KoopauHart. TpaekTopus.
[Tepemerienue, CKOpOCTh (CpeaHsist
CKOPOCTb, MTHOBEHHAsI CKOPOCTb)
Y YCKOPEHHE MaTEpUaIbHOU TOYKH,
UX MPOEKIMHU HA OCU CUCTEMBI
koopauHar. CiioxeHue
MEepEMEIICHUI U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
IPSIMOJIMHEVHOE JBUYKEHUE.
3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U TTyTH
MaTepualbHOU TOYKU OT BPEMEHHU
u ux rpapuku. CBodboaHoe
najieHue. Y CKopeHue CBOOOTHOTO
najeHus. JIBrkeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepHaIbHOM TOYKH OT BPEMEHHU U
uX rpaduKu.

KpuBonmHeliHOE nBUKEHUE.
JIBr>keHME MaTepralbHON TOUKH
110 OKPY>KHOCTH. YTJIOBasi U
JIMHEHAas1 CKOPOCTh.

[Tepuon 1 gyacToTa oOpaleHus.
[lenTpocTpeMuTenbHOE
(HOpMalbHOE), KacaTelIbHOE
(TaHTeHIMATFHOE) U TIOJTHOE
YCKOpPEHHE MaTEepUATbHOM TOUYKH.
CBobosHoe nmasieHue. Y CKopeHue
cBOoOOAHOrO NaieHus. JIBrkenue
Tesa, OpOIIEHHOTO MO YITIOM K

I ) Y

IIpoBeieHNE KOCBEHHBIX
M3MEPEHUI MTHOBEHHOM
CKOPOCTH M YCKOPEHHUS Tela,
MPOBEJICHUE UCCIIEAOBAHUS
3aBUCHUMOCTEN MEKY
(U3UYECKUMHU BEJTMYUHAMU

Y OTIBITOB IO MPOBEPKE
MPEJI0KEHHON TUIIOTE3bI TPU
M3y4YEHUHU PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JBH)KCHUS,
JIBUKEHUS TeJa, OpPOIIEHHOTO
TOPU30HTAIBHO, JBUKCHUS
TeJa M0 OKPY>KHOCTHU C
MIOCTOSIHHOM 110 MOJIYJIIO
CKOPOCTBIO.

Pemienne pacu€rHbIxX 3ama4

C SIBHO 3aJIaHHOM ¥ HESIBHO
3aJJaHHOH (PU3HUECKOM
MOJICNBIO C UCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB H (hopMyIT
KHHEMATUKHU.

Pemrenne kadecTBeHHBIX 3a/1a4,
TPEOYIOUMX MPUMEHEHUS
3HAHUI 0 KUHEMATHKE.
OOBsACHEHHE OCHOBHBIX
MIPUHIUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX TPOLIECCOB,
TaKWX KaK: CIIUJIOMETP,
JIBU)KEHUE CHAPSIOB, LICMTHbIE,
ecTepeHYaThle U peMEHHBIE
niepeiauu, CKOPOCTHBIE TH(THL
Ornpenenenne ycioBUn
MIPUMEHUMOCTH MOJIENEi
(U3NYECKUX TEI U TIPOIIECCOB
(sBTIEHMIT): MaTepUaTbHAS
TOYKa, PABHOYCKOPEHHOE
NIBIDKEHHE, CBOOOIHOE MMaCHIE.
TOYKA, PABHOYCKOPEHHOE
NIBIDKEHHE, CBOOOIHOE MTaCHUE.

D B T . =

https://www.yaklass.r
u/p/fizika/10-
klass/kinematika-
materialnoi-tochki-
6585327/0opisanie-
mekhanicheskogo-
dvizheniia-6585328

https://resh.edu.ru/sub

ject/lesson/3721/

https://resh.edu.ru/sub

ject/lesson/3711/

https://www.yaklass.r
u/pffizika/10-
klass/kinematika-
materialnoi-tochki-
6585327/kontrolnaia-
rabota-po-teme-
6633262

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOTHI
¢ oOydaromMucs 1 nu(poBIX
TEXHOJIOTUH, CTUMYIUPYIOLIUX
M03HABATEIbHYIO MOTHBALINIO
oOyuJaroluxcsi; KOTOpble JaloT
00yJaronmmcsi BO3MOKHOCTb
MIPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHUBHOTO JTAJIOTa;
IpyNIoOBOM paboThI UK
paboThI B mapax, KOTOPBIE y4ar
o0yJaronmxcsi KOMaHTHOU
paboTe 1 B3aUMOJICHCTBUIO C
ApyruMu 00y4daromuMuUcCs;
HAJI)KUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTafoT
YCTaHOBJICHHUIO
no0posKenaTeabHON
aTMoc(epsl BO BpeMs YpOKa;
NHnnmnpoBanue U Moaaepxka
HCCIIEN0BATEIbCKON
JEeSITeIbHOCTH 00Yy4aroIuXCsl B
pamKax peanuszaii UMH
IPYIIIOBBIX
HCCIIEI0BATEIbCKUX MTPOEKTOB,
YTO JACT OOYJArOIITIMCS
BO3MOXHOCTb NIPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peleHus;



https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3711/
https://resh.edu.ru/subject/lesson/3711/
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
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JnHamuka

(10 9)

IIepsbiii 3ax0H HproTOHA.
HMuepunanbHble CUCTEMBI OTCUYETA.
IIpuHIUIT OTHOCUTEIIBHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBI OTCUETA (OIIpe/IeTICHHE,
MIPUMEPBHI).

Macca tena. Cuia. [lpunnun
CYINIEPIO3ULINH CHJL.

Bropoii 3akon Herorona s
MaTepUalibHOM TOUKHU. TpeTuit
3akoH HproToHa 111
MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJICHTHOCTh
IrPaBUTAMOHHOW U HHEPTHOMN
MAacCBhl.

IIpoBeieHNE KOCBEHHBIX
M3MEpPEHU
PaBHOJCHCTBYIOLIEH CUII U
Koa(durmenTa TpeHus
CKOJIbXKEHUSI, TPOBEICHHE
HCCJIE0BAHUS 3aBUCUMOCTEN
(U3HYECKUX BEIIMYHH U
OIBITOB I10 IPOBEPKE
IIPEMJIOKEHHOU TMITOTE3bI IIPU
W3YYECHUHU JBUKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH,
JIBUKEHUS CUCTEMBbI
CBSI3aHHBIX Tell. Pemenue
pacy€THBIX 3a]1a4 C SIBHO
3aJIaHHOM M HESBHO 33JIaHHOM
buznyecKoil MOAEINbIO.

https://www.yaklass.ru/
p/fizika/10-
klass/dinamika-
6595325/zakony-
niutona-6595326

https://www.yaklass.ru/
p/fizika/10-
klass/dinamika-
6595325/sila-
tiagoteniia-6815241

Ycra"oBneHue
JOBEPHUTEIBHBIX OTHOIICHHN
MEXTy TeIarOrMIeCKUM
PabOTHHUKOM H €T0
o0yJaronmmucs,
CIOCOOCTBYIOIITUX
MMO3UTUBHOMY BOCIIPHUSITHIO
y4eOHOTO MpenMeTa yepe3
JEMOHCTPALINIO O0YHAOIITUMCS
MIPUMEPOB OTBETCTBEHHOTO,
IPa)xIaHCKOTO TTOBEICHUS,
MIPOSIBJICHUS YEIOBEKOJIFOOUS 1
T00POCEPICIHOCTH, Yepe3
oJI00P COOTBETCTBYIOIIUX
TEKCTOB 3aJ1a4 JUIS PEIICHUS,
POOJIEMHBIX CUTYAIMH JIJIs
00CYXKJICHHS B KJ1acce;

Cuiia TskecTu. 3aBUCUMOCTh
YCKOPEHHSI CBOOOTHOTO MAJCHUS OT
BBICOTHI HaJ| IOBEPXHOCTHIO
IUTAHETHI U OT reorpapuueckoi
MIUPOTHL. J[BHXKeHne HeOECHBIX Tell
U UX CIyTHUKOB. 3akoHbl Kemuiepa.
[TepBast KocMHUY€ECKask CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. Bec Tena, aBmKymerocs ¢
YCKOpPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJIbKEHUSI U CUJIa TPEHUS
nokosi. Koagpunument tpenus.
Cwita conpOoTHBIICHHUS IIPU
JIBIDKEHUH TeNa B )KUJKOCTH WU
rase, e€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUSI.
Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

Pemenne pacu€tHbix 3a1a4 ¢
HCII0JIL30BAHUEM OCHOBHBIX
3aKOHOB U (popMyI
KWHEMATHKU U JUHAMUKH.
Pemrenne xauecTBEHHBIX
3a/1a4, TpeOyOIINX
MIPUMEHEHHUS 3HaHUH 110
KUHEMATHKE U JTUHAMUKE.
OOBsICHEHNE OCHOBHBIX
MPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKUX MPOIECCOB,
TaKUX Kak: NOJIIIUITHUKH,
JIBIDKCHHUE UCKYCCTBEHHBIX
CITyTHUKOB.

OnpeneneHne ycaoBHl
MPUMEHUMOCTH Mojienen
(bu3NYECKUX TeJ U MPOLIECCOB
(sIBIICHMIA).

https://resh.edu.ru/sub

ject/lesson/4721/

MIPUMEHEHHE HaA YPOKE
MHTEPAKTUBHBIX ()OpM paboTHI
¢ 00y4arouMMHucs:
WHTEIUICKTYaJIbHBIX UTP,
CTUMYJIHPYIOIIHX
MO03HABATENBHYIO MOTHBAIIUIO
oOyuatomuxcs; [Ipuemsi,
KOTOPBIE yuaT 00yJdarouuxcs
KOMaHHOU paboTe U
BO3MO>KHOCTb IIPUOOPECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
po0JIeMbl, FTEHEPUPOBAHUS U
oopMIIeHHsT COOCTBEHHBIX
UJIeH, HaBBIK YBAKUTEIHHOTO
OTHOIICHHS K TYKUM HJICSM.



https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
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https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
https://resh.edu.ru/subject/lesson/4721/
https://resh.edu.ru/subject/lesson/4721/
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Cratuka
TBEPJIOTO TENA
(51)

AOGCOmIOTHO TBEPAOE TEIO.
[ToctynarensHoe U BpaliaTeiabHOe
JIBU>KEHUE TBEPIOTO TEJA.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaieHus. [1nedo cuibl.
CrnosxeHue cuil, IpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tena.

VYcnoBust paBHOBeCUs TBEPIOTO
Tena.

YcroiunBoe, HEyCTOMYHBOE,
0e3pa3nuyHOe paBHOBECHE

IIpoBenenue uccaeqoBaHus
YCIIOBUI PaBHOBECHUS TBEPIOTO
TeNa, UMEIOUIET0 0Ch
BpAILEHUS; KOHCTPYMPOBAaHUE
KPOHUITEHHOB U Pacy€T CUII
YIPYTOCTH; U3y4EHUE
YCTOMUYMBOCTHU TBEPAOTO TEIIA,
MMEIOLIETO IUIOIAAb ONIOPHI.
Pemenne pacu€rHbIxX 3a1a4 ¢
SBHO 3aJJaHHOU U HESIBHO
3ajlaHHON (hr3mUecKOi
MOJIEJIBIO C HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OpMYII
craTuku. Pemenue
KayeCTBEHHBIX 3aJad,
TpeOYIOLINX NPUMEHEHUS
3HaHUM 10 CTATHUKE.

https://resh.edu.ru/sub

ject/lesson/6288/start/
47151/

[TpuBneueHre BHUMaHHUS
o0y4aromuxcst K IEeHHOCTHOMY
aCTIeKTy U3Y4aeMBbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux pabdoThl ¢
MOJIy4aeMoi Ha ypoke
COLIMAJIBHO 3HAYUMOU
nHpopmanuen —
MHUIMAPOBAaHUE e
00CYKIeHHS, BBICKAa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOAY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHHUS;

OOBsicHEHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: KPOHIITEH,
CTPOUTENbHBINA KpaH,
peméryarble KOHCTPYKIIUH.
Onpenenenue ycioBui
MPUMEHUMOCTH MOJIENIEH
bu3nuecKux Ten: abCoNOTHO
TBEPIOE TEIIO.

Beinonnenune yueOHbIX
3aJaHud Ha aHaInu3
MEXAHUUYECKUX MPOLIECCOB

(sIBJIEHUI) C UCIIOJIb30BAHUEM
OCHOBHBIX IOJIOKEHUHN
Y 3aKOHOB CTaTUKH: YCIIOBUS
paBHOBECHsI TBEPAOIO TENA

https://resh.edu.ru/sub
ject/lesson/6288/start/

47151/

UCIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEH COJlepKaHUs
y4eOHOro npeaMeTa yepes
JEMOHCTpPALHIO0 00yYarOIIUMCS
MIPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOT'O TIOBEJICHHUS,
MIPOSIBJICHUS YEIIOBEKOIIO0US U
100pOCepIeYHOCTH, Yepes3
110/100p COOTBETCTBYIOIINUX
TEKCTOB JJIsl UTE€HUsI, 3a]1a4 IS
pelieHus, TpoOIeMHBIX
CUTYyaLUil

JUTs1 OOCY’KJIEHUS B KJIacCe;



https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
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3aKOHEbI
COXPaHCHHUS
B MEXAaHUKE

(10 )

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIbHBIX TOYEK.
LlenTp macc cucremsl
MaTepualbHbIX ToOueK. Teopema o
JIBIJKEHUH LIEHTPa Macc.

HMItynbC CUIIBI 1 U3BMEHEHHE
HMITYJIbCa TeJa.

3aKOH COXpaHEHUsl UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

MOMEHT UMITyJIbCa MaTepHUATbLHOMN
touku. IIpencrasienue o
COXpPAaHEHUU MOMEHTA UMITYJIbCA B
HEHTPATbHBIX TOJIAX.

Pabora cuiibl Ha MajoM U Ha
KOHEYHOM TIEPEMEILICHUH.
['paduyeckoe mpencTaBicHue
paboTHI CHUJIBI.

MOoOIIIHOCTh CUIIBL.

IIpoBeieHNE KOCBEHHBIX
W3MEpPEHUI UMITyJIbCa Tea,
KUHETUYECKON U
MOTEHIMATbHOM SHEPIUH TENA;
MIPOBE/ICHUE OIBITOB IO
MIPOBEPKE MPETI0KEHHON
TUTIOTE3bI, PU U3YYECHUU
PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBHXKEHUSI U
B3aUMOJCHCTBUSA TE.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 33JJaHHOU U HESIBHO
3ajlaHHON (hr3HUECKOi
MOJIEJIBIO C UCTOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U )OpMYJI
MEXaHUKH.

Pemienune kauecTBEHHBIX
3aja4, TpeOyIOIUX
IIPUMEHEHHUs 3HaHUH 110
MEXaHUKe.

https://www.yaklass.r

u/p/fizika/10-

klass/zakony-
sokhraneniia-v-

mekhanike-
6859391/impuls-
6846112

https://www.yaklass.r

u/p/fizika/10-

klass/zakony-
sokhraneniia-v-

mekhanike-
6859391/zakon-
sokhraneniia-energii-
v-mekhanike-6852654

NuanuunpoBanue u noaaepxka
HCCIIEI0BATENbCKON
JIESATEIIbHOCTH 00yJaromuxcs
B PaMKax peal3allid UMU
MHAUBUAYAJIbHBIX U
IPYNIIOBBIX
HCCIIEI0BATENbCKUX IIPOEKTOB,
YTO JJaCT 0Oy4aroMuMes
BO3MOXHOCTH IPHOOpECTH
HAaBBIK CAMOCTOSATEILHOTO
peLIeHUs TEOPETUYECKON
po0JIeMbl, HaBBIK
reHepUupoBaHus U 0popMIICHUS
COOCTBEHHBIX UJICH, HABBIK
YBa)XXUTEJIbHOTO OTHOLIEHUS K
qy)KUM H1esM, 0(OPMIIEHHBIM
B paboTax Jpyrux
UCCIIE0BATENEH, HaBbIK
yOJIMYHOTO BBICTYILICHUS
nepes ayJuTOpuei.
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Kunerndeckas sneprus OOBsicHEHHE OCHOBHBIX
MaTepuaibHOU TOUKU. TeopeMa 00 | MPUHIMIIOB JEHCTBUS
M3MEHEHUU KHHETUYECKON SJHEPTHH | TEXHUUECKUX YCTPOICTB

MaTepuaibHONU TOYKH. U TEXHOJIOTHUYECKHUX
[ToreHnuansHbIC IPOIIECCOB, TAKUX KaK:

Y HEMOTEHI[UAIbHBIE CUJIBL. JIBUKEHHE paKeT, BOJOMET,
IloTeHumanbHas SHEPrHUsl. KONEP, NPYKUHHBIN
[ToreHuuanbHas SHEPTUs YIPYro MUCTOJIET, TUPOCKO,
nehOpMUPOBAHHON MPYKUHBI. dburypHoe KkaraHue Ha
[TorenuuanbpHas 3HEprus Tena KOHBKax.

B OJTHOPOJHOM I'PaBUTAI[IOHHOM Onpenenexnue ycinoBui
none. [loTeHanbHas sHeprust MPUMEHUMOCTHU MOJieNei
TeJIa B TPABUTAI[IOHHOM TI0JIE (bU3UIECKUX Te
OJIHOPOJHOTO IIapa (BHYTPH U BHE | M MIPOLECCOB (SIBICHUN):
nrapa). Bropast kocMuueckas a0COJIIOTHO ynpyroe
CKOPOCTb. 1 abCOJIIOTHO HEYyIpyroe
TpeThst KOcMUYECKasi CKOPOCTb. CTOJIKHOBEHHUSI.

CBs13b pabOTHI HETTOTEHITUATBHBIX Brimonnenue yueOHbIX
CUJI C U3MEHEHUEM MEXAHUYECKOI 3aJIaHU Ha aHAJIN3

SHEPIUH CUCTEMBI T€l. 3aKOH MEXaHUYECKUX

COXPAaHEHHUSI MEXaHUYECKOMN MIPOIIECCOB(SIBICHUIN) C
SHEPTUH. HCIIOJIb30BAaHUEM 3aKOHOB
VYupyrue u Heynpyrue COXpaHEHHUS B MEXaHUKE:
CTOJIKHOBEHHUSI. 3aKOHBI COXPAaHEHUSI UMITYJIbCa
VYpaBuenue bepnymm s Y MEXaHUYECKOW SHEPIrUH,
UJeaNbHOM JKUJKOCTU KaK CBSI3b paOOTHI CHJIBI C
CJIE/ICTBHE 3aKOHA COXPAHECHUS W3MEHEHUEM MEXaHUYECKON
MEXaHUYECKON IHEPTrUn SHEPrUH Tena.

Hcnons3oBanue IT-
TEXHOJIOTHI Mpu padoTe C
JOTIOTHUTEILHBIMU
UCTOYHUKAMU UH(POPMAIIUH TIO
TeMe, UX KPUTHICCKUN aHaIN3
1 OIIEHKa JOCTOBEPHOCTH

https://resh.edu.ru/sub

ject/lesson/4719/

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peau3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy>KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHHS.

PA3JIEJI 3. MOJIEKYJIAAPHA S ®U3UKA 1 TEPMOAMHAMUKA (49 u)
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OCHOBBI
MOJICKYJISIPHO-
-KUHETUYECKOM
TEOpPUHU

(15 )

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopuu (MKT), ux onsiTHOE
obocHoBanue. uddysus.
bpoyHoBckoe nBuxkeHue. Xapakrep
JBUKEHHUS M B3aUMOJECHCTBUSA
yacTul BeuiecTsa. Monenu
CTPOEHHUS ra30B, )KUJIKOCTEN U
TBEPABIX TET U 00BSICHEHUE
CBOMCTB BEILIECTBA HA OCHOBE ITUX
Mozeinen. Macca u pasmepsl
Moekyn (atomoB). KonuuectBo
BemectBa. [locTtostnaas ABoraapo.
TennoBoe paBHOBECHE.
Temmnepatypa u criocoOsbl €€
n3mepenus. [llkana remnepatyp
[enbcus. Mojenb uaeaabHOTO ra3a
B MKT. I'a30Bbl€ 3aKOHBI.
YpaBHenue MenaeneeBa—
Kiamneiipona. A6comtoTHas
Temneparypa (1kajia TemrnepaTryp
KenbBuna). 3akon JlanbToHa.
W3omnporeccsl B uaeaqbHOM rase ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM
BemecTBa. [ paduueckoe
IIPEJICTaBICHUE N30ITPOLIECCOB:
U30TepMa, U30X0pa, n300apa.
CBs13b MEXly 1aBIICHUEM U
CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIbHOTO TEMJIOBOIO
JBUKEHHS] MOJIEKYJ HJ1€aIbHOTO
rasza (ocHoBHoe ypaBHeHue MKT
ujeanbHoro rasza). Cessp
abCOIIOTHON TeMIIepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
CpPEIHEY KUHETUYECKON SHEpruen
€€ JyacTuil.

IIpoBenenue uzmMepeHui
IapaMeTpoB rasa, IpoBEeACHUE
HCCIIEIOBAHUI 3aBUCUMOCTEN
bu3NYECKUX BEIINYHH U
OTIBITOB IO IPOBEPKE
MIPEIIOKEHHOM TUITOTE3bI IPU
W3Y4YEHUU YCTAHOBIICHUS
TEIJIOBOTO PAaBHOBECHS U
M30IPOIIECCOB B raszax.
Pemenne pacu€tHbix 3a1a4 ¢
SIBHO 3a/IAHHOM U HESABHO
3aJjaHHOMN (hr3HuecKoit
MOJICJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OopMYyT
MOJIEKYJISIPHON (PU3UKH.
Pemenne kauecTBEHHBIX
3aja4, TpeOyromux
MIPUMEHEHHUS 3HaHUH 110
MOJIEKYJISIpPHOU (pU3UKe.
OObsicHEHHEe OCHOBHBIX
MPUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB.
OrnpeneneHne yciuoBHit
MIPUMEHUMOCTHU MOJIeIen
(¢u3HYECKUX TEJ U MPOLIECCOB
(s1BIEHUI): MoJenel rasa,
JKUAKOCTH U TBEPIOTO
(KpHCTaJIIMYECKOTO) Tea,
UJIeATHHOTO Ta3a.
BrimonHenue yueOHbIX
3aJaHud Ha aHaIu3 TEIUIOBEIX
MPOLIECCOB (SIBJICHUI) C
WCIIOJTh30BAaHUEM OCHOBHBIX
nonoxennit MKT u 3akoHOB
MOJICKYJIIPHOUN (DU3UKH.

https://resh.edu.ru/sub

ject/lesson/4722/

https://resh.edu.ru/sub

ject/lesson/5898/

https://www.yaklass.r

u/p/fizika/10-

klass/osnovy-
molekuliarno-

Kineticheskoi-teorii-
mkt-
6858725/kontrolnaia-
rabota-po-teme-
6865851

Opranuzanus megcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peau3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy>KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHHS.
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S57-
76

TepmoanHamuka.
Temnoswie
MaIIUHEI

(20 v)

Tepmonunamuueckas (T/])
CHUCTEMaA. 3aJJaHue BHEITHUX
ycnoBui s T/ cucremsl.
BHeunue u BHyTpeHHUE
napamerpsl. [lapamerpsr T/{
CUCTEMBbI KaK Cpe/IHUE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIUYECKOM ypoBHE. T[]
CUCTEMBI K TEIUIOBOMY
paBHOBECHIO. Y paBHEHHUE
Knaneiipona—MeHneneesa.
YcnoBUsS IPUMEHUMOCTH 3TOM
MOJIEIN: HU3Kasl KOHLIEHTpalus
YaCTHUIl, BBICOKHE TEMIEPATYPHI.
Bripaxkenue 111 BHyTpEHHEN
SHEPTUU OJJHOATOMHOIO UAEATBHO.
KBasucrarnueckue u
HECTaTHYECKHE MPOIECCHI.
DnemeHTapHas paboTa B
TepMOJHaMUKe. Brruncnenue
paboTsl o rpaduKy mpoiiecca Ha
pV-nuarpamme.

Temonepenayda kak crnoco0
WU3MEHEHUs BHYTPEHHEN dHEprun
T/l cuctemsl 6€3 coBepIIEHUS
pabotsl. KonBekuus,
TEIIONPOBOAHOCTh, U3JIy4YEHHUE.

W3mepenue ynenbHou
TEMIOEMKOCTH BEIIECTBA,
MPOBEJICHUE UCCIEN0BAHUMN
3aBHCUMOCTEH (PU3NYEeCcKrX
BEJIMYUH U OIBITOB IO
MIPOBEPKE MPETI0KEHHON
TUTIOTE3bI IPU U3yYEHUU
IIPOLIECCOB TEIJIO0OMEHA U
aanabaTHOTO mporecca.
Pemenne pacu€rHbix 3a1a4 ¢
SIBHO 3a/IAHHOM U HESABHO
3aJjaHHOMN (hr3HuecKoit
MOJICJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OopMYyT
MOJICKYJIIPHOUN (DU3UKH U
TepMOJMHAMUKU. Pemenue
KaueCTBEHHBIX 3a]1a4,
TpeOYIOMMX TPUMEHEHUS
3HAHUH 110 MOJIEKYJIIPHON
¢bu3nKe U TepMOJUHAMHUKE.
OO0BsicHeHHE OCHOBHBIX
MPUHIUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB,
TaKUX KaK: XOJIOAWIbHUK,
KOHJIMLIUOHED, TU3EJIbHBIN U
KapOOpaTOPHBII IBUraTENH,
napoBasi TypOMHa, TOy4YeHue
CBEPXHU3KHUX TEMIIEPATYP.

https://www.yaklass.r

u/p/fizika/10-

klass/osnovy-
termodinamiki-

6869723/pervyi-
zakon-termodinamiki-

6869724

https://www.yaklass.r

u/p/fizika/10-

klass/osnovy-
termodinamiki-

6869723/vtoroi-
zakon-termodinamiki-

6874399
https://resh.edu.ru/sub
ject/lesson/3763/

[TpuBneueHre BHUMaHHUS
00yJaroImuxcs K IEHHOCTHOMY
aCTIeKTy U3Y4aeMBbIX

Ha YpOKax sIBJICHHIA,
opraHu3anys ux paboTsl ¢
MOJTy4aeMOi Ha ypoKe
COLMAJIbHO 3HAYMMOM
nHpopmanuen —
MHUIMAPOBAaHUE e
00CYXIeHUSs, BRICKa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHHS T10 €€ TMIOBOLY,
BBIPA0OTKH CBOETO K HEH
OTHOIIICHHSI;

UCTIOJIb30BaHUE
BOCIIUTATEIILHBIX
BO3MOKHOCTEHN COJEpKaHUSA
y4eOHOTO0 MpeIMeTa yepes
JEMOHCTPALNIO 00YJArOIITUMCS
MIPUMEPOB OTBETCTBEHHOTO,
TPakJaHCKOTO TIOBEJICHHUS,
IIPOSIBJICHUS YETOBEKOJIIO0US U
T00pOCepIeYHOCTH, Yepes
oJI00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTE€HUS, 33124 JIJIs
peleHust, IpoOIeMHBIX
CUTYyalUi

1151 00CYKJIEHHsI B KJ1acce.
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KonuyecTBo TEMIOTHI.
TenmoéMmkocTh TeIa. Y aenbHasa U
MOJISIpHAs TEIUIOEMKOCTH
BEILECTBA. Y JIeNbHAs TEIUIOTa
cropanus tormaa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU
terutonepenaue. [lonsitue 06
aanabaTHOM Ipoliecce.

IIepBblil 3aKOH TEPMOAVHAMUKH.
Bnytpennsis sueprus. KonnuectBo
TEIUIOTHI U paboTa Kak Mepa
M3MEHEHUS1 BHYTPEHHEHW SHEpruu
T/1 cucremsl. Bropoii 3akoH
TEPMOJIMHAMUKH ISl PABHOBECHBIX
MPOLECCOB: YE€pPE3 3aTAHHOE
paBHOBecHOE cocTostHue T /]
CHUCTEMBI MPOXOJIUT EMHCTBEHHAS
anuabara. AOCOIrOTHAS
TeMIieparypa.

Beinonnenue yueOHbIX
3a[JaHU} HA aHAJIU3 TEIUIOBBIX
MIPOLIECCOB (SIBJICHUI) C
MCII0JIb30BaHUEM OCHOBHBIX
nosoxxenuit MKT u 3akoHOB
MOJIEKYJISIPHON (PU3HUKU U
TEPMOJAMHAMUKH: IIEPBbIN
3aKOH TEPMOJAVHAMUKH, 3aKOH
COXpPAHEHHUsI DHEPIUH B
TEIUIOBBIX IIPOLECCaXx.
Hcnons3oBanue IT-
TEXHOJIOTUH 1pH padoTe ¢
JIOTIOJIHUTEIIbHBIMU
HCTOYHHUKAMU UH()OpMAIUH 110
TE€Me, UX KPUTHYECKUI aHAIU3
Y OLIEHKA JOCTOBEPHOCTH.
MoaenupoBanue u
U3TOTOBJIEHUE MOAEIIEN
TEXHUYECKHUX YCTPOMCTB

Y TEXHOJIOTHYECKUX
IIPOLIECCOB, TAKUX KaK:
XOJIOJWJIBHUK, TU3EIbHBINA U
KapOIOpAaTOPHBII IBUTATEb.

Opranunzanus medcTBa
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAaMH, JArOIIEro
00yJaromuMcs COUaIbHO
3HAYUMBINA OMBIT
COTPYJHHUYECTBA U B3aUMHOMN
MTOMOIIIH;

NHnnmupoBanue U MoAAepKKa
HCCIIeIOBATEIBCKOM
JESITEIbHOCTH 00Yy4aroInXCst
B paMKax pealu3aluyd MU
WH/IMBUYAJIbHBIX U
IPYMIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO AacT 00ydaromuMcs
BO3MOXKHOCTH IPHOOpECTH
HABBIK CAMOCTOSITETILHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH.

BTopoii 3ak0H TepMOIUHAMUKY IS
HEPaBHOBECHBIX MPOLECCOB:
HEBO3MOJKHO TIEpPeIaTh TEIJIOTY OT
0oJIee X0J0QHOTO Teja K boyee
HarperoMy 0e3 KOMITeHCAIUH
(Knay3uyc). HeobpatumocTsb
MPUPOTHBIX MTPOIIECCOB.
IIprHIMITBI AENCTBUS TEMIIOBBIX
MamuH. KITJ[. MakcumainbHOE
3nauenue KII/I. Iukn Kapho.
IKOIOTHIECKHUE ACIIEKTHI
HCIIOJIb30BaHMS TEILJIOBBIX
JIBUTATEJICH.

AmHanus 1 olieHKa
MOCIIEICTBHI HCIOIb30BaHMS
TEIJIOBBIX JIBUTATENICH U
TEIJIOBOTO 3arpsi3HEHUS
OKpYKaloIIeH Cpeibl ¢
MO3HUIUM DKOJIOTHUECKOM
0€30macHOCTH; MPEICTaBICHUN
0 pallOHAJIBLHOM
IPUPOIOTIOIB30BaHKH (B
Mpoliecce MOArOTOBKHU
COOOIIEHUH, BEIITOTHECHUI
TPYIIOBBIX MPOEKTOB)
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ArperaTHble
COCTOSIHUS
BELIECTBA.
da3oBbIC
nepexozsbl (14 )

[TapoobpazoBanue 1 KOHICHCAITHS.
Ucnapenue n kunenue. Y nenbHas
TEIUIOTa Mapo0OPa30BaAHUSI.
HacplieHHble ¥ HEHACHIIICHHBIE
napsl. KauecTBeHHasi 3aBUCUMOCTh
IJIOTHOCTHU U JAAaBJIECHUS
HACBILEHHOT0 TIapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIICHUS OT JIABJICHUS B KUJKOCTH.
BnaxxnocTs Bo3ayxa. AGconroTHas
Y OTHOCHUTEJIbHAS BJIAXKHOCTb.
Tépnoe Teno. Kpucraminueckue u
amop(HbIC Teaa. AHU30TPOIHUS
CBOMCTB KpuctaiuioB. [liiaBnenue u
KpHUCTaJUIM3alus. Y AenbHas
TeruioTa miasneHus. Cyonumanus.
Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxatue. CaBur.
Monyns FOura. Ilpenen ynpyrux
nedopmaruii. TernoBoe
pacIIupEeHHE )KUIKOCTEU U
TBEPABIX TeN, 00BEMHOE U
JMHENHOE. AHTApMOHU3M
TEIUIOBBIX KOJIeOaHU 4acTHIL
BEII[ECTBA KaK MPUYNHA TETIOBOTO
pacuupenus Ten (Ha
KaueCTBEHHOM YPOBHE).
[TpeoOpazoBaHue YHEPTHH B
(ba30BbIX Epexoaax.

YpaBHEeHHE TEIIOBOTO OanaHca.
IToBepXHOCTHOE HATSKEHUE.
KoaddurmeHT moBepXHOCTHOTO
HaTspKeHus. Kanumispaeie
aBieHus. J{aBienue noj
VCKPHUBJICHHON ITOBEPXHOCTHIO.

Habmoienue cBoWcTB
HACBIIICHHBIX 1apOB,
MPOBECHNE KOCBEHHBIX
HU3MEPEHHI abCOMIOTHOM
BJIQ)KHOCTH BO3.1yXa,
koa(durmenta
MMOBEPXHOCTHOT'O HATSXKEHUS,
monyiist FOunra.

Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 33JJaHHOW U HESIBHO
3ajlaHHON (hr3mUecKOi
MOJIEJIBIO C UCTOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OpPMYJT
MOJIEKYJISIpHOU (PU3UKU U
TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX
3aja4, TpeOyromux
MIPUMEHEHHUS 3HaHUH 110
MOJIEKYJIIpHOH (U3HKE U
TEPMOJIMHAMUKE.
OrnpeneneHne yciuoBHit
MIPUMEHUMOCTHU MOJIeIen
(bu3HYECKUX TEJ U MPOLIECCOB
(s1BIEHUI): MoJenel rasa,
JKUAKOCTH U TBEPIOTO
(KpHCTaJIIMYECKOTO) Tena,
UJ€aIbHOTO rasa.
BrimonHenue y4eOHbIX
3aJaHud Ha aHaIn3 TEIUIOBEIX
MPOLIECCOB (SIBJIICHUI) C
WCIIOJTh30BAaHUEM OCHOBHBIX
nonoxenuit MKT u 3akoHOB
MOJICKYJIIPHON (DU3UKH U
TEPMOJIMHAMUKHU: CBSI3b
JTABJICHMSI UJIeaIbHOTO Ta3a ¢
KOHIIEHTpaluel MOJIEKYJI U €ro
TEMIIEpaTypoH, ypaBHEHUE
MenneneeBa—Knaneiipona,
MEePBbIA 3aKOH
TEPMOJMHAMUKH.

D B P

https://resh.edu.ru/sub

ject/lesson/3741/

https://www.yaklass.r

u/p/fizika/10-

klass/osnovy-
termodinamiki-

6869723/agregatnye-
sostoianiia-
veshchestva-fazovye-
perekhody-6879116

[TpuBneueHre BHUMaHHUS
o0y4aromuxcst K IEeHHOCTHOMY
aCTIeKTy U3Y4aeMBbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux pabdoThl ¢
MOJIy4aeMoi Ha ypoke
COLMAJIbHO 3HAYMMOM
nHpopmanuen —
MHUIMAPOBAaHUE e
00CYKIeHHS, BBICKAa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOAY,
BBIPA0OTKH CBOETO K HEH
OTHOIICHHUS;

UCTIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEH COJIepKaHUs
y4eOHOro MpeaMeTa yepes
JEMOHCTPALNIO 00YJArOIITUMCS
MIPUMEPOB OTBETCTBEHHOTO,
TPakJaHCKOTO TIOBEJICHHUS,
IIPOSIBJICHUS YETOBEKOJIIO0US U
T00pOCepIeYHOCTH, Yepes
oJI00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTE€HUS, 33124 JIJIs
peleHust, IpoOIeMHBIX
CUTYyalUi

111 00CYKJIEHHsI B KJ1acce.
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PA3JIEJ 4. DJIEKTPOJUHAMUKA (54 1)
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DneKkTpruyecKoe
nosie (24 )

DJneKkTpu3anus Ten u eé
MPOSIBIICHUS. DJICKTPUICCKUI
3apsn. [[Ba Buga 3J€KTpUUECKUX
3apsanoB. [ IpoBogHUKY,
JURJIEKTPUKU U TIOJTYIPOBOAHUKH.
DJIeMEHTapHbIN AJIEKTPUUECKUM
3apsa. 3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3aps/a.
BzaumopeiicTBue 3aps10B.
Toueunsle 3apsbl. 3akoH KysoHa.
Onektpuueckoe nose. Ero
JIEHCTBHE HA JJIEKTPUUECKUE
3apsapl. Hanpsok€HHOCTH
aneKkTpudeckoro noss. [IpoOHbIi
3apsa. JInaun HanpsHKEHHOCTH
AIIEKTPUYECKOTO ITOJIS.

OI[HOpOI[HOG QJICKTPHYICCKOC IT10JIC.

IToreHnmaabHOCTh
AIEKTPOCTATUYECKOTO IOJIS.
Pa3nocTh moTeHIINAIOB 1
HanpspkeHue. [loreHnmnansHas
SHEprus 3apsjaa B
AIEKTPOCTATUYECKOM I10JIE.
ITorennman 3MeKTpOCTaTUYECKOTO
nosist. CBA3b HAPSHKEHHOCTHU OIS
Y PA3HOCTH MOTEHIIHAJIOB.

IIpoBenieHNE KOCBEHHBIX
U3MEPEHUH U OIBITOB 110
IIPOBEPKE IPEIIIOKEHHON
TUIIOTE3bI IPU U3YYEHUU
B3aUMOJICUCTBUS 3apAKEHHBIX
TeJ, 3aps]a KOHJEeHcaTopa,
[10CJIEZI0BATENBHOIO
COEJIMHEHUS KOHJICHCATOPOB.
Pemenne pacu€rHbIx 3a1a4 ¢
UCIIOJIb30BaHUEM (POPMYIL.
Pemienue kauecTBEeHHBIX
3aja4, TpeOyromux
IPUMEHEHUs 3HAaHUH 110
AIIEKTPOCTATHUKE.

OOBsicCHEHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX IPOLIECCOB,
TaKMX KaK: 3JIEKTPOCKOII,
AIIEKTPOMETP,
IIEKTPOCTATUYECKAs 3aAIINTA,
3a3eMJIEHUE 3JIEKTPONIPUOOPOB,
KOHJIEHCATOpBbI, reHepaTop Ban
ne ['paada.

https://resh.edu.ru/sub
ject/lesson/6293/

https://www.yaklass.r

u/p/fizika/10-
klass/elektrodinamika

elektrostatika-
6894664/elektrostatic
heskoe-pole-6890546

https://www.yaklass.r

u/p/fizika/10-
klass/elektrodinamika

elektrostatika-
6894664/kontrolnaia-
rabota-po-teme-
7141898

[TpuBneueHre BHUMaHHUS
o0y4aroluxcst K IEeHHOCTHOMY
aCTIEeKTy U3Y4aeMBbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux padoThl ¢
MOJIy4aeMoi Ha ypoke
COLIMAJIBHO 3HAYUMOU
nHpopmanuen —
WHUIMAPOBAaHUE e
00CYKIICHHS, BBICKa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHHS T10 €€ TIOBOLY,
BBIPaOOTKH CBOETO K HEl
OTHOIIICHHS;

UCIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOXKHOCTEH copepKaHus
yueOHOro npeaMera yepes
JEMOHCTPAIMIO 00yJaroIIMCs
MIPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOT'O TIOBEJICHHUS,
MIPOSIBIICHUS YEIIOBEKOIIO0US U
J00pOCepACYHOCTH, Yepe3
110/100p COOTBETCTBYIOIINX
TEKCTOB JJIsl UTE€HUsI, 3a]1a4 IS
pemeHus 3a/1a4.
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CBs13b HANPSKEHHOCTHU TOJISL U
Pa3HOCTU MOTEHIUAJIOB [Tl
ANEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJIHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHuun cyneprno3unun
ANEKTPUYECKHUX TOJIEH.

[Tone Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsHKEHHOU C(hephl.
[Tone paBHOMEPHO 3apsKEHHOTO 110
00Bvémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OCCKOHEYHOU
mockoct. KapTuns! muHUR
HaINpsKEHHOCTH ATUX TIOJIEU U
HKBUIMIOTCHIIHAIBHBIX
noBepxHocre. [IpoBoiHUKY B
AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJIOB.
JMdnexTpuky B
3JIEKTPOCTATHYECKOM I10JI€.
JusnexTpudeckas MpOHUIIAEMOCTh
BEILECTBA.

Omnpenenenue ycaoBuil
MPUMEHUMOCTH MOJIENEN
(UBHYECKUX TEJ: TOYCUHBIH
3apsi, OAHOPOIHOE
AIEKTPUUECKOE MOJIE.
Brimonnenue yueOHbIX
3aJIaHUI HA aHAIIN3
AIIEKTPUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIOKEHUHN U
3aKOHOB 3JIEKTPOJUHAMUKH:
3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH
Kynona, moTeHIIManbsHOCTh
AIEKTPOCTATUYECKOTO MOJI,
MIPUHIIMII CYTIEPIO3UIIHH
ANEKTPUYECKUX TOJIEH.
Hcnonw3oBanue IT-
TEXHOJIOTHH mpu padboTe ¢
JOTIOTHUTEIbHBIMU
HMCTOYHHKAMU WH(OPMAIIUU 110
TeMe, UX KPUTUUECKUI aHAIU3
Y OIIEHKA JJOCTOBEPHOCTH
uHpOpMaLnH.

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peau3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy)KUM UJIESIM.

Kongencarop. D1eKTpoEMKOCTh
KOHJIeHcaTopa. DJIeKTPOEMKOCTh
IUIOCKOTO KOHJICHCATOPA.
[TapannensHoe coeMHEHNE
KOHJICHCAaTOPOB.
[TocnenoBarenbHOE COETUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOTO
KOHJIeHcaTopa. JIBuxkeHune
3apsHKEHHON YacTHIIBI B
OJTHOPOJTHOM 3JIEKTPHUYECKOM I10JIE
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ITocTostHHBIN
AIEKTPUYECKUI
TOK (24 1)

Cuia Toka. [ToCcTOSIHHBIN TOK.
VYcnoBus CyiiecTBOBaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO
ToKa. MICTOUHUKH TOKa.
Hamnpsoxenne U u 3J1C E.

3akon Oma 1S yyacTKa Lernu.
DIIEKTPUUYECKOE COTIPOTUBIICHUE.
3aBUCHUMOCTh COIIPOTUBIICHUS
OJIHOPOJIHOT'O MTPOBOJIHUKA OT €r0
JUTMHBI 1 IJIOLIAAH TOTEPEYHOr0o
ceyeHus. Y IeIbHOE
COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIIaHHOE COEAMHEHUE
MPOBOJHUKOB. Pacuér
Pa3BETBIEHHBIX DIEKTPHUUECKUX
uenei. [IpaBuna Kupxroda.
Pabora anekTpudeckoro Toxa.
3akon Jlxxoyns—IJlenma.
MoIIHOCTD 3MEKTPUYECKOTO TOKA.
TennoBast MOIIHOCTb, BbIIETIAEMAst
Ha pe3ucrope. JJ1C u BHyTpeHHEE
COTIPOTHBIICHUE UCTOYHHUKA TOKA.
3akoH OMa 71 OTHOU
(3aMKHYTO¥) 2JIEKTPUUYECKOM TIETIH.
MOoImHOCTh HCTOYHUKA TOKA
KopoTtkoe 3ambikaHue
KoHnneHncarop B ienu NOCTOSSHHOTO
ToKa. Bunibl coequHeHus
KOH/JIEHCAaTOPOB.

IIpoBenenue npsamsIx
M3MEPEHUM CHIIBI TOKA 1
HaIPSDKEHUS, KOCBEHHBIX
U3MEpEHUl yAeIbHOTO
conpotusnenus, IC u
BHYTPEHHETO COIPOTUBICHUS
MCTOYHUKA TOKA, IPOBE/ICHUE
MCCIIE0BAHUI 3aBUCUMOCTEN
(U3HYECKUX BEIIMYHH U
OTIBITOB I10 TIPOBEPKE
IIPEMJIOKEHHOW TUITOTE3bI IIPU
M3YYEHUU 1eneil MOCTOSTHHOTO
ToKa. Pemenne pacu€THbIX
3a]a4 ¢ SIBHO 33/IaHHOH U
HESIBHO 3aIaHHOHN (U3NIEeCKOU
MOJIEJIbIO C UCTIOIb30BAaHHEM
OCHOBHBIX 3aKOHOB U ()OpPMYII
MOCTOSIHHOTO TOKa. Pemenue
KauyeCTBEHHBIX 3aJad,
TpeOyIOMMX TPUMEHEHUS
3HAHUW U 3aKOHOB
IIOCTOSTHHOTO TOKa,

3akoHa /[xxoyns—JleHna.
Pemenue 3anau, Tpedyromux
IIPUMEHEHN 3HAaHUN U
3aKOHOB IIOCTOSTHHOTO TOKa
Pabora B rpynmnax npu
00CYX/IEHUH BOIIPOCOB
MEXIPEAMETHOTO XapaKkTepa
(Hampumep, 10 TeMe
«INEKTPUYECKHUE SIBJICHUS B
HIPUPOE»)

https://resh.edu.ru/sub
ject/lesson/5901/

https://www.yaklass.r

u/p/fizika/10-
klass/elektrodinamika-

postoiannyi-
elektricheskii-tok-

6898593/zakon-oma-
dlia-neodnorodnogo-
uchastka-tcepi-i-
zamknutoi-polnoi-
tcepi-
6894665https://www.
yaklass.ru/p/fizika/10-
klass/elektrodinamika-

postoiannyi-
elektricheskii-tok-

6898593/kontrolnaia-
rabota-po-teme-
6900209

[TpuBneueHre BHUMaHHUS
o0yyaromuxcs K IeHHOCTHOMY
aCTIeKTy U3Y4aeMBbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux pabdoThl ¢
MOJIy4aeMoi Ha ypoke
COLMAJIbHO 3HAYMMOM
nHpopmanuen —
MHUIMAPOBAaHUE e
00CYKIeHHS, BBICKAa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOAY,
BBIPA0OTKH CBOETO K HEH
OTHOIICHHUS;

UCTIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEHN COJEpKaHUSA
y4eOHOro MpeaMeTa yepes
JEMOHCTPALNIO 00YJArOIITUMCS
MIPUMEPOB OTBETCTBEHHOTO,
TPakJaHCKOTO TIOBEJICHHUS,
IIPOSIBJICHUS YETOBEKOJIIO0US U
T00pOCepIeYHOCTH, Yepes
oJI00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTE€HUS, 33124 JIJIs
peleHust, IpoOIeMHBIX
CUTYyalUi

111 00CYKJIEHHsI B KJ1acce.
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139-
144

Toku B
pa3IMYHbIX
cpenax (6 u)

DnexTpuyeckas MpoBOAUMOCTh
pa3IMYHBIX BEIIECTB. DJIEKTPOHHAs
IIPOBOAMMOCTB TBEPBIX METAJIIOB.
3aBUCHUMOCTh COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXmnpoBOIUMOCTb.
DNEKTPUUECKUH TOK B BaKyyMe.
CBoMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TomynpoBonuuku. CoOCTBEHHAs U
IpUMECHask TPOBOAUMOCTh
[0JIyNIPpOBOIHUKOB. CBOMCTBA p—
n-nepexona. [ToxynpoBoAHHKOBBIE
npuOOopBI.

DIIEKTPUUECKUI TOK B
AIIEKTPOJINTAX.
DIIEKTPONUTHYECKAS JUCCOLIHALIUS.
Onektponun3. 3akoHsl Papajes s
AIEKTPOIIH3A.

DIIEKTPUYECKHI TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITENIbHBIN pa3psi.
Paznuynble TUIIBI
CaMOCTOSITENILHOTO pa3psija.
Monnus. [lnazma

IIpoBeieHNE KOCBEHHBIX
W3MEPEHUI U UCCIEI0BAHMI
3aBUCHUMOCTEN MEKY
(U3UYECKUMHU BEJTMYUHAMU
MIPU U3YYEHHUH MPOIECCOB
MPOTEKAHUS JIEKTPUIECKOTO
TOKAa B METaJllIaX,
AIEKTPOJIUTAX U
IIOJIyIIPOBOJIHUKAX. Penienue
pacuy€THBIX 3a/1a4 C IBHO
3aJIaHHOM 1 HEIBHO 3aJaHHOMN
(U3UYECKON MOJIEIBIO C
HCIOJIb30BaHUCM
3aKOHOMEPHOCTEM
IMOCTOSIHHOT'O TOKA B
Pa3IMYHBIX Cpeaax.
Pemenne xkaueCcTBEHHBIX
3aja4, TpeOyIOIUX
MIPUMEHEHUS
3aKOHOMEPHOCTEM
IMOCTOSHHOT'O TOKA B
pa3IMYHBIX Cpeaax.
OO0OBsICHEHHE OCHOBHBIX
MPUHIUIIOB JEHCTBUA
TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: razopa3psiHble
JIAMTIIbI, SJIEKTPOHHO-JTyueBast
TpyOKa, MOTYIIPOBOJHIUKOBBIE
npuOOPBI: N0, TPAH3UCTOD,
¢dboTOoaMO I, CBETOAHNO;
raJibBaHuKa, papuHUPOBaHUE
MEOH, BBIILIABKA aTFOMHHUS,
AIIEKTPOHHAS] MUKPOCKOTIHS

https://www.yaklass.r

u/p/fizika/10-
klass/elektrodinamika-

postoiannyi-
elektricheskii-tok-

6898593/zakon-oma-
dlia-neodnorodnogo-
uchastka-tcepi-i-
zamknutoi-polnoi-

tcepi-6894665

https://www.yaklass.r

u/p/fizika/10-
klass/elektrodinamika-

postoiannyi-
elektricheskii-tok-

6898593/kontrolnaia-
rabota-po-teme-
6900209

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peayu3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy)KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHMSI.

®U3NYECKUN IPAKTHUKYM (16 u)
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145-
160

Du3NYECKU
npakTuKym (16 q)

Crioco6b1 n3MepeHus (PU3NIeCKux
BEJIMYMH C MCIIOJIb30BaHUEM
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX PUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX
cucteM. AGCOIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH
U3MEepEeHUl (PU3NUECKUX BEJINYMH.
Onenka rpaHul] OrPeUIHOCTEN.
ITpoBeneHne KOCBEHHbBIX
W3MEPEHUI, HCCIIEIOBAaHUN
3aBUCUMOCTEH (hU3NUECKUX
BEJIMYMH, IIPOBEPKA
IPEUI0KEHHBIX THIIOTE3 (BBIOOp U3
paboT, ONMCAaHHBIX B TEMAaTUYECKUX
paszaenax «Y4YeHU4eCKuu
AKCIIEPUMEHT, J1a00paTOPHBIE
paboThI, IPAKTUKYM)

IIpoBeieHNE KOCBEHHBIX
HU3MEPEHHUH (PU3HUECKIX
BesunH. Hanmpumep:
yCKOpeHUsi CBOOOHOTO
najeHust, paboThI CHIIBI,
yIETbHOU TEII0EMKOCTH,
monyisa FOHra, yaensHoro
COIPOTUBIICHUS MaTepuaa
MIPOBOJIHUKA, 3apsia
OJIHOBAJICHTHOTO MOHA U T. 1I.
[IpoBenenue ucciaeqoBaHmit
3aBHCHUMOCTEHN MEXKIY
(U3UYECKUMU BETMYUHAMU.
Hanpumep: 3aBucumMoctu
nepuoia oopamieHus
KOHHUYECKOT0 MasiTHUKa OT €ro
napameTpoOB; 3aBUCUMOCTH CHJT
YIPYTOCTH, BOSHUKAIOIIUX B
MPY>KUHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu;
HCCJIeIOBaHME MpoIecca
OCTBIBaHMS BELIECTBA;
3aBUCHUMOCTH TTOJIE3HOU
MOIIIHOCTH MUCTOYHHMKA TOKA OT
CHUJIBI TOKA;

[IpoBeaeHME ONBITOB MO
MIPOBEPKE MPEITTOKEHHBIX
runore3. Hanpumep: runoresbt
0 IPSIMOM MPONOPIIMOHATBHON
3aBUCUMOCTH MEXY
JAIBHOCTBIO MOJIETA U
HayaJIbHOUW CKOPOCTBIO TENa; O
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTH.

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peau3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
MCCIIEIOBATEIBCKUX MTPOSKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy>KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHHS.

Pezeps (10 1)




Tewma, pasnen | [IpeameTrHoe conepkanue OCHOBHbBIE BUJIBI | DJIIEKTPOHHBIC JlocTmkenue JIMYHOCTHBIX
o Kypca, JESATSIIBHOCTH 00YJarOIIHXCS o0pa3oBaTeIIbHbIC pe3yJIbTaTOB
~
= KOJIMUECTBO pecypchl
ol
Z JacoB
11 KJIACC

PA3JIEJT 4. DJIEKTPOJJMHAMMUKA (27 u)

1-14

MarnuTtHoe 1oJje
(14 )

BzauMoericTBre ITOCTOSIHHBIX

MAardvToB U IIPOBOAHHUKOB C TOKOM.

MarnautHoe nosie. Bektop
MarHuTHOU MHAYKUUU. [IpuHumn
CYINEPHO3UIIMY MarHUTHBIX MOJIEH.
JIuHMM MarHUTHON MHAYKLIHU.
MarauTHo€e 1oJsie IPOBOJIHUKA

C TOKOM (TIPSIMOTO ITPOBOJIHUKA,
KaTYIIKU U KPYrOBOT'O BUTKA).
OmnbIT DpcTena.

Cuna Amnepa, e€ HanpaBiIeHHE

U MOJYJIb.

Cuna JlopeHua, e€ HanpaBiieHHE

U MOAYJb. JIBIOKEHHUE 3apsSKECHHON
YacTUILIBI B OJJHOPOJITHOM
MarHuTHOM mnose. PaGorta cuibl
Jlopenua.

MarsauTtHoe 1oJsie B BENIECTBE.
deppoMarHeTkH, napa- u
JMaMarHeTUKH

[IpoBenieHNE KOCBEHHBIX
M3MEpEHU cuiibl AMIepa,
IIPOBEJICHUE UCCIIEN0BAHUS
3aBHCHUMOCTEN MEXKIY
(U3UYECKUMHU BETMYUHAMU

U OTIBITOB I10 MPOBEPKE
IIPEIIOKEHHOW TUITOTE3bI IIPU
W3YYEHUHU JEHCTBUS
MOCTOSIHHOTO MarHuTa

Ha PaMKy C TOKOM,
B3aUMOJICHCTBUS TPOBOIHUKA
C MarHUTHBIM IOJIEM.
Ornpenenenne yciuoBui
MPUMEHUMOCTH MOJIENN
OJIHOPOJHOT'O0 MarHUTHOTO
OJISL.

OrnpezenieHre HanpaBieHUs
MHIYKIUYA MarHUTHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHua.
Pemenne pacu€rHbIxX 3a1a4

C SIBHO 33JIaHHOU U HESBHO
3aIaHHON (PU3UIECKOM
MOJIEJIBIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYJT
1o TeMe «MarHuTHOE MOoJIey.

https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
9aba-6a4aa58428ca

https://www.yaklass.r

u/p/fizika/11-
klass/elektrodinamika-

magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

[TpuBeueHre BHUMAHHUS
o0y4arouXxcst K IEeHHOCTHOMY
aCTICKTy U3Y4aeMbIX

Ha ypOKax sIBIICHUH,
OpraHu3alnus ux paboThl ¢
MOJIy4aeMOi Ha ypoKe
COLMAJIbHO 3HAYMMOM
nHpopmanuen —
WHUIIUUPOBAHUE €€
00CYXKICHHUS;
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ONEeKTPOMarHuTH
ast

WHTYKIUS

(13 v)

SIBieHnE ANEKTPOMArHUTHOU
uHaykuu. [loTok BekTopa
MarHuTHO uHaykuu. J1C
WHIYKIUU. 3aKOH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes. Buxpesoe
anekrpudeckoe noiue. Toku Dyko.
OJIC uHAYKIIMK B IPOBOJIHUKE,
JIBIKYIIEMCS TIOCTYIATEIbHO

B OZJHOPOJIHOM MarHUTHOM IOJI€.
IIpaBuno Jlenna.
NupyktuBHOCTh. KaTtymika naayk-
TUBHOCTHU B LIETIH MIOCTOSTHHOTO
TOKA. fIB-JIe-HUE CAMOMHIYKIUU.
OJ1C caMOMHAYKIINH.

DHeprusi MarHuTHOro MoJst
KaTYIIKUA C TOKOM.
DJIEKTPOMArHuTHOE I0JIe

IIpoBenenue uccaeqoBaHus
3aBUCUMOCTEH (PU3HUECKUX
BCJIMYUH U OIBITOB IO
MIPOBEPKE MPEITI0KCHHON
TUTIOTE3bI IPU U3yYEHUU
SIBJICHHS DJICKTPOMArHUTHOM
WHYKIUU.

Pemenue pacuéTHpIX 3a1a4

C SIBHO 3aJJaHHOM M HESIBHO
3aIaHHON (PU3UIECKOM
MOJICIIBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyI
10 TeMe «DJIEKTPOMAarHUTHast
UHIYKINS.

Perenne xkaueCTBEHHBIX
3aja4, TpeOyIOImUX
MIPUMEHEHUS 3HAaHUH 110 TeMe
«IJEKTpOMarHuTHAS
WHIYKITHAS.

OO0OBsiICHEHHE OCHOBHBIX
MPUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB

M TEXHOJIOTHYCCKUX
MPOLIECCOB, TAKUX KaK:
WHIYKIIMOHHAS TIE€Yb,
COJICHOM ], 3aIUTa OT
ANEKTPHU3ALUU TEJ TPU
JBIKCHUH B MATHUTHOM T10JI€
3emnu. Pabota B rpynnax npu
00CyXKIeHUN

https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
9aba-6a4aa58428ca

https://www.yaklass.r

u/p/fizika/11-
klass/elektrodinamika-

magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peau3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
pELIeHUs] TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy>KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHMSI.



https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/infografika-po-fizike-6925559/re-e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548

28-
37

Mexannueckue
KOJIeOaHUA
(10 v)

KonebarenbHas cucrema.
CBo0OoHbBIE KOJIEOaHMS.
["apmonnueckue KoeOaHusl.
Kunemarndeckoe v JHHAMUYECKOE
onucaHue. JHEPreTHIecKoe
onucaHue (3aKOH COXPaHEHHUSI
MEXaHUYECKOHN 3HEPTUN).

IIpoBeieHNE KOCBEHHBIX
W3MEPEHU, NCCIIeI0BaHUS
3aBUCHUMOCTEN MEKY
(U3UYECKUMHU BEIMYNHAMU U
OTIBITOB IO IPOBEPKE
MPEJI0KEHHON TUIIOTE3bI TPU
W3YYCHUU KOJeOaHui.

https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

[IpuBneyenne BHUMaHUS
o0y4aromuxcst K IEeHHOCTHOMY
aCIEeKTy U3y4aeMbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux pabdoThl ¢
MOJIy4aeMoi Ha ypoke
COLMAJIbHO 3HAYMMOM
nHpopManuen.

BEIBOJI TMHAMUYECKOTO OIMHCAHUS
FapMOHHYECKHUX KOJIEOAaHUN U3 UX
SHEPreTUYECKOro u
KHHEMATHYECKOTO OIMMCAHMSL.
Ammuntyna u ¢daza xonedaHuil.
CBs13b aMIUTUTYIbI KOJICOAHMI
WCXOJHOM BEIIMYNHEI C
aMIUIUTyIaMU KoseOaHu e€
CKOPOCTH U YCKOPEHHUSI.

ITepnon 1 yacTora KoJieOaHUH.
[Teproa ManbIx CBOOOTHBIX
KoJIeOaHHMI MaTEMaTHYECKOIO
MasTHHKA. [lepro cBOOOTHBIX

KoJIeOaHUH MPYKUHHOTO MAasTHUKA.

ITonsTHE O 3aTyXaAKOIMNX
KoseOaHusX. BeIHyKIeHHBIE
KkoyicOanus. Pe3oHaHnc.
Pe3onancnas kpusas. Biusuue
3aTyXaHUs Ha BUJI PE30HAHCHOMN
KpUBOil. ABTOKOJIE0AHUSI.

OripenenieHne yciuoBHit
MPUMEHUMOCTH MOJIETN
MaTEeMaTU4YCCKOr0 MasTHHKA U
UJ€aNbHOr0 NPYKUHHOTO
MasITHHKA.

Pemenne pacu€tHnix 3a1a4 ¢
SIBHO 33JJaHHOI M HEIBHO
3aJIaHHON (PU3UIECKOM
MOJCJIBIO C UCIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMYT
o TeMe «MexaHnnmdeckue
KOJIEOaHUY.

Pemenne xaueCTBEHHBIX
3aj1a4, TpeOyroImuX
MPUMEHEHUS 3HAaHUH 110 TeMe
«MexaHnuecKkHe KoJIeOaHus .
O0BAcHEHHE OCHOBHBIX
MPUHIUIIOB JEHCTBUA
TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC
WHCTPYMEHTBHI, celicMorpad.
Hcnoas3oBanue IT-
TEXHOJIOTHI Mpu padoTe C
JIOTIOJITHUTEITbHBIMU
HUCTOYHUKAMU UH(POPMAIIUH TIO
TeMe, UX KPUTHICCKUN aHaTN3
1 OIIEHKa JOCTOBEPHOCTH

Opranunzanus medcTBa
MOTHUBHUPOBAaHHBIX U
3PYAUPOBAHHBIX
o0yJaromuxcs

HaJ UX HEYCHEBAIOLUMU
OJTHOKJIACCHUKAMHU, JIAIOIIEro
00yJaromuUMCcs COIUATBHO
3HAYMMBbIH OMBIT
COTPYJHHUYECTBA U B3aUMHOM
IIOMOILIH;

NHnnmupoBanue U nogaepxKka
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInuXCst
B PaMKax peau3alui UMU
WH/IMBUTYAIIbHBIX H
IPYIIOBBIX
HCCIIEIOBATENbCKUX IIPOEKTOB,
YTO JJaCT 00y4aroMMes
BO3MO>KHOCTb IIPUOOPECTH
HaBBIK CaMOCTOSITEIILHOTO
peLIeHUs TEOPETUYECKON
pOOJIeMbI, HaBBIK
reHepupoBaHus U opopmIIeHUS
COOCTBEHHBIX UJIEH, HABBIK
YBaXXUTEILHOTO OTHOLIEHUS K
qy>KUM HJIesM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
HCCIIEI0BATENEH, HaBbIK
yOJIMYHOTO BBICTYIICHUS.



https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/3795/
https://resh.edu.ru/subject/lesson/3795/
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ONEeKTPOMarHuTH
bIe
konebanus (15 u)

KonebaTenbHbII KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHHUS B HJI€ATHOM
KosiebaTesIbHOM KOHTYpe. Popmyna
Tomcona. CBsI3b aMILITUTY bl
3apsifia KOHJIeHcaTopa ¢
aAMIUTUTYI0H CUJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYDE.

IIpoBeieHNE KOCBEHHBIX
W3MEPEHUI U UCCIIEAOBAHUS
3aBUCUMOCTEH (PU3MUECKIX
BEJIMYMH MIPU U3YUCHHUH
AIIEKTPOMATrHUTHBIX
KoJieOaHUH U 1enei
IIEPEMEHHOT0 TOKa. Perenne
pacuéTHBIX 3a]1au.

https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

[IpuBneyenne BHUMaHUS
o0y4aromuxcst K IEeHHOCTHOMY
aCIEeKTy U3y4aeMbIX

Ha ypoKax sIBJICHUH,
OpraHu3anus ux pabdoThl ¢
MOJIy4aeMoi Ha ypoke
COLMAJIbHO 3HAYMMOM
nHpopMaIuen.

CBs13b aMIUIMTY/IBI 3apsiia
KOHJICHCATOPa C aMIUIUTYJOU CHJIbI
TOKa B KOJI€OATEIbHOM KOHTYpE.
3aKOH COXpaHEHMsI DHEPTUU B
UJ€aIbHOM K0JIe0aTeIbHOM
KOHTYpe€. 3aTyXarouue
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
BbIHYyX1€HHBIE 2JIEKTPOMAarHUTHbHIE
KOJIeOaHusI.

[TepemenHbIid TOK. MOIIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE
U ICHCTBYIOIIEE 3HAUEHUE CHUJIBI
TOKA U HaIIpSKEHUS IIPU
pa3nn4yHOi (popMe 3aBUCUMOCTH
IIEPEMEHHOT0 TOKA OT BPEMEHH.
CuHyconaibHbII IEpEMEHHBIN
TOK. Pe3ucrop, koHneHcaTop u
KaTyIllIKa UHIYKTUBHOCTHU B LIENIU
CHHYCOHJIAJIbHOTO IIEPEMEHHOTO
ToKa. Pe3onanc Tokos. Pesonanc
HaIpsOKEHUN.

WneanbHblii Tpanchopmarop.
[TpousBoacTBO, epeaaya u
noTpeOsIeHue IIEKTPUIECKOM
SHEPIUH. DKOJIOTHYECKNE PUCKU
IIPU IIPOU3BOJCTBE
3nekTpo3Heprun. Kymprypa
UCIIOJI30BaHUs DJIEKTPOOHEPIUU B
ITOBCEJHEBHOM KU3HH.

Pemenne xaueCTBECHHBIX
3a/1a4, TPEeOyIOIINX
MPUMEHECHUS 3HAHU 110 TeMe
«INEKTPOMArHUTHbHIC
KOJICOAHMS».

CpaBHEHHE MEXAaHUYECKUX U
JIEKTPOMArHUTHBIX
konebannii. O0ObICHEHHE
OCHOBHBIX ITPUHIIUIIOB
IENCTBUA TEXHUYECKHUX
YCTPOMCTB, TAKMX KaK:
ANEKTPUYECCKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa,
JUHHUH 3JIEKTponepeay.
OrnpeneneHne yciuoBHit
MPUMEHUMOCTH MOJENN
HJIeaIbHOT'O K0JIEOaTEIIbHOTO
KOHTYypa. AHaIH3 U OlleHKa
MOCJIECTBUN UCIIOJIL30BAHUS
Pas3IMYHBIX CLIOCOOOB
MIPOU3BOJICTBA JIEKTPOIHEPTUH
C TTO3UIHMI DKOJIOTHYSCKOM
0€30macHOCTH; MPEICTaBICHUN
0 paIMoHaTHFHOM
MIPUPOIOTIONH30BAHIH (B
Mpoliecce MOArOTOBKHU
COOOIIEHUH, BEIITOTHESHUI
TPYIIOBBIX MPOEKTOB)

https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

Opranunzanus medcTBa
MOTHUBHUPOBAaHHBIX U
3PYAUPOBAHHBIX
o0yJaromuxcs

HaJ UX HEYCHEBAIOLUMU
OJTHOKJIACCHUKAMHU, JIAIOIIEro
00yJaromuMcsi COUaIbHO
3HAYMMBbIH OMBIT
COTPYJHHUYECTBA U B3aUMHOM
IIOMOILIH;

NHnnmupoBanue U nogaepxKka
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInuXCst
B PaMKax peau3alui UMU
WH/IMBUTYAIIbHBIX H
IPYIIOBBIX
HCCIIEIOBATENbCKUX IIPOEKTOB,
YTO JJaCT 00y4aroMMes
BO3MO>KHOCTb IIPUOOPECTH
HaBBIK CAMOCTOSITEIILHOTO
peLIeHUs TEOPETUYECKON
pOOJIeMbI, HaBBIK
reHepupoBaHus U opopmIIeHUS
COOCTBEHHBIX UJIEH, HABBIK
YBaXXUTEILHOTO OTHOLIEHUS K
qy)KUM HJIesM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
HCCIIEI0BATENEH, HaBbIK
yOJIMYHOTO BBICTYIJICHUSI.



https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/3795/
https://resh.edu.ru/subject/lesson/3795/
https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/3795/
https://resh.edu.ru/subject/lesson/3795/
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Mexanuyeckue u
AJIEKTPOMAarHuTH
bie BoJiHbI (10 1)

MexaHnuecKkre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
IpoI0JIbHBIE BONHEL [lepuoz,
CKOPOCTh pacIpOCTpaHEHUs U
nHa BosiHbl. CBOMCTBA
MEXaHMYECKUX BOJIH: OTpaKEHUE,
npejoMIIeHue, HHTephEpeHIs U
nudpakiys.

CpaBHEeHHE MEXAHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
OrnpenenieHne yciuoBHit
MIPUMEHUMOCTH MOJIENIN
TapMOHUYECKOM BOJIHBI.
Pemrenne kauecTBEHHBIX
3ajad.

https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

Opranunzanus medcTBa
MOTUBUPOBAaHHBIX U
SPYIUPOBAHHBIX
oOy4Jaronuxcs

Ha/1 UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIIEro
00yJaromuMcs COUaIbHO
3HAYMMBbIH ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILIH;

NHnnmupoBanue U MoAAepKKa
UCCIIe10BaTEIbCKON
JESITEIbHOCTH 00Yy4aroInXCst
B PaMKax peayu3alui UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOCKTOB,
YTO JJaCT 00y4aroMuMes
BO3MOXKHOCTH IPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TEHEPHUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBKUTEIFHOTO OTHOIIIEHHSI K
qy)KUM H1eM, 0(OPMIIEHHBIM
B pa0oTax Apyrux
uccrieioBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToOpHen,
apryMEHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHMSI.



https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/3795/
https://resh.edu.ru/subject/lesson/3795/

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa.
[ITymoBoe€ 3arpsi3HEHHE
OKpYKaroIllen Cpeibl.
DNIeKTPOMArHUTHBIE BOJHBI.
YcioBust u3Ty4eHus
AJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opueHTalus BEKTOpOB B
ANEKTPOMATHUTHOMN BOJIHE.
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTPaXCHUE, IIPEIOMIICHUE,
noJsipu3anus, HHTephepeHIns u
mudpaknus. [kana
3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 37eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
[TpuHIMIIBI PaTIOCBSI3U U
TeneBuaeHus. Paguonokanms.
DNEeKTpOMarHUTHOE 3arpsi3HEHNE
OKpYKaroIlen CpeIbl.

N3yuenue napameTpos
3BYKOBOW BOJIHBI.

N3yuenue pacupocTpaHeHus
3BYKOBBIX BOJIH B 3aMKHYTOM
MIPOCTPAHCTBE.

OObsicHeHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIECCOB,
TaKUX KakK: My3bIKaJIbHbIE
WHCTPYMEHTHI, pajaap,
paauonpuéMHHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBU-neus,
yIIbTPa-3ByKOBasi JUAarHOCTUKA
B TEXHUKE U MEJIUILIUHE.
Hcnonw3oBanue IT-
TEXHOJIOTH mpu padboTe ¢
JTOTIOJIHUTEIbHBIMU
HUCTOYHUKAMU WH(POPMAITUH TI0
TE€M€, UX KPUTUUECKUI aHAIU3
Y OLIEHKA JJOCTOBEPHOCTH.

63-
87

OnTtuka (25 4)

IIpssMonuHEHOE pacIpoCTpaHEHUE
CBeTa B OAHOPOJHOM cpene. JIyu
cBera. ToueuHblll HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceera. [loctpoenue
M300paXeHUI B MJIOCKOM 3€pKaje.
Cdepuueckue 3epkaina.
IIpenomnenue ceera.

HaOmronenue onTuuecKux
SIBJICHU, IPOBEJICHUE
KOCBEHHBIX U3MEPEHUN,
HCCIEeN0BaHUs 3aBUCUMOCTEN
(bu3NYECKUX BEUYHH U
OIBITOB IO TPOBEPKE
MIPEJI0KEHHOM TUIIOTE3BI IIPU
MPEJTOMJIEHUHN CBETA.

https://resh.edu.ru/sub
ject/lesson/4914/

https://resh.edu.ru/sub
ject/lesson/3843/

https://www.yaklass.r

u/p/fizika/11-
klass/elektrodinamika-

geometricheskaia-
optika-
6928996/zakony-
geometricheskoi-
optiki-6927514

[IpuBneyenne BHUMaHUs
o0Oyyaromuxcs K IeHHOCTHOMY
aCHEeKTY U3y4aeMbIX

Ha YpPOKax sIBJICHUH,
OpraHm3aius ux paboThl ¢
MOJy4aeMOi Ha ypOKe
COLMAJIbHO 3HAYMMOM
nuH(popmManuen.



https://resh.edu.ru/subject/lesson/4914/
https://resh.edu.ru/subject/lesson/4914/
https://resh.edu.ru/subject/lesson/3843/
https://resh.edu.ru/subject/lesson/3843/
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514

3aKOHBI IPEJIOMIIEHUS CBETA.
AGCOIOTHBIH MMOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIN
MIOKa3aTellb PEJIOMIICHHUS.
[ToCTOSIHCTBO 4acTOTHI CBETA U
COOTHOUIEHUE JUIMH BOJIH MpHU
nepexo/ie MOHOXPOMATUYECKOTO
CBETa Yepe3 IPaHully pasjena IByX
ONTHYECKUX cpel. X0 Jy4yeH B
npusme. [lucnepcus caera.
CioxHBIM cocTaB 0e10ro CBeTa.
I{BeT. ITonHOE BHYyTpEeHHEE
oTpaxkeHue. [IpenenbHslil yrou
MIOJIHOTO BHYTPEHHET O OTPAKEHUS.
Cobwuparolue u pacCeHBAIOIINE
nuH3bl. ToHkas nmuH3a. PoKycHOE
paccTosTHUE U ONTHYECKAas CUla
TOHKOM JIMH3bI. 3aBUCUMOCTD
(OKYCHOTO PaCCTOSIHUSI TOHKOM
ceprueckoit IMH3bI 0T e€
T€OMETPUU U OTHOCUTEILHOTO
MOKa3aTelsl MPEeJTOMIICHHUS.
dopmyiia TOHKON JIMH3BI.
YBenuuenue, 1aBaemMoe JIMH30M.
OnTuueckue npudopsl. ['na3 kak
ONTHYECKasi CUCTEMA.

[Ipenens npUMEHUMOCTH
F€OMETPUUYECKON ONTUKH.
BousiHoBas onTuka.
WuTepdepenmus cera.
KorepeHTHBIC HCTOYHHKH.
YcnoBus HaOM0IeHUS
MaKCUMyMOB 1 MUHUMYMOB B
uHTEp(EpPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHHKOB.
Judpakuus ceera.
JudpaxuonHas pemeéTka.

[Ipenomnenus ceera B
cobuparonieit u
paccenBaroIel JIMH3aX,
BOJIHOBBIX CBOICTB CBeTa.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 33JJaHHOU U HESIBHO
3alaHHON (hr3HUecKOi
MOJIEJIbIO C HUCIIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U (OpMYII
o TeMe «OnTuKa».

Pemienune kauecTBEHHBIX
3aja4, TpeOyIOImUX
MIPUMEHEHUS 3HAaHUH 110 TeMe
«OnTuka.

ITocTpoenune u pacuér
M300paXKeHH, CO3qaBaCMbIX
IJIOCKUM 3€pKajioM, TOHKOH
nuH3011. OOBscHEeHUE
0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SIBICHUN:
uHTepdepeHn, Tuppaxium,
JUCIIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaXKEHUS.
OOBsicCHEHHE OCHOBHBIX
MPUHILIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKUX MPOIECCOB,
TaKUX KaK: OYKH, JIyTa,
nepuckor, ¢poroanmnapar,
MUKPOCKOII, TPOESKIIMOHHBIN
armapar, MpOCBETICHNE
ONTHUKHU, BOJOKOHHAS OITHKA,
I pakMOHHAs PEeIIETKA.
Pabora B rpynmnax npu
00CYXI€HUU BOIIPOCOB
MEXIPEAMETHOTO XapaKkTepa.




PA3JIEJI 6. OCHOBBI CITEITUAJILHOM TEOPUU OTHOCUTEJILHOCTH (5 u)

88- | OcuoBel CTO I'paHuIIBI TIPUMEHUMOCTH [TpoBeneHue KOCBEHHBIX https://www.yaklass.r | [IpuBieueHrne BHUMAHHMSI

92 (59) KJIACCHUYECKON MEXaHUKH. U3MEPCHUI UMITYJIbCa u/p/fizika/11- 00y4aroIInuXCs K IEGHHOCTHOMY
ITocTynatel CrielMaabHOM TEOPUH | M SHEPTUH PEISTHBUCTCKUX klass/osnovy- aCIIEKTy M3y94aeMBbIX
OTHOCHUTEIBHOCTH. vactuil (1o ¢pororpadusimM spetcialnoi-teorii- Ha YpOKax sIBJICHUHA,
ITpocTpaHCTBEHHO-BPEMEHHOMN TPEKOB 3apsUKCHHBIX YACTHII ) : OpraHusanus ux paboTsl ¢
uHTepBat. [IpeobpasoBanust B MarHUTHOM II0JIE). otnositelnosti- MOJIy4aeMoil Ha ypoKe
Jlopenna. YcinoBre NPUYMHHOCTH. | AHAIIM3 ¥ ONIMCAHUE 6928998/elementy- COLMAIILHO 3HAYMMOI
OTHOCUTEIBHOCTh (U3MYECKHX SIBIEHUI reliativistskoi-teorii- | undopmarnueii.
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE C HCIIOJIBb30BAHUEM IIOCTYNATOB | 6927517
BPEMECHHU M COKpAILCHHE JITHHBIL. CIENUAIBLHON TeopHn
DHeprus 1 UMITYJIbC OTHOCHUTEIBHOCTH. https://resh.edu.ru/sub
PEIATUBUCTCKON YaCTHULIBI. OO0BsICHEHNE OCHOBHBIX ject/lesson/5907/
CBsI3b MacChl C SHEPTUCH NPUHIIAIIOB JICHCTBUS
U IMITYJIbCOM PENIATHBHCTCKOM TEXHHUYECKUX YCTPOMCTB,
YJaCTHIIBI. DHEPTHsI TOKOS TaKUX KakK: CIyTHHUKOBBIC

NPUEMHUKH, YCKOPUTEIIN
3apSHKCHHBIX YaCTHI

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 u)

93- | Kopmryckynsipao- | PaBHOBecHOe TerioBoe uznydenue | [IpoBeneHne KOCBEHHBIX https://resh.edu.ru/sub | IpuBneueHNe BHUMAHHUS

107 | BOJIHOBOM (u3nmydeHure abCOTFOTHO YEPHOTO U3MEPEHU, HCCIICTOBAHUS iect/lesson/3910/ 00y4aroIINuXCs K IIEGHHOCTHOMY

ayamusm (15 u)

Tena). 3akoH cMenieHus Buna.
I'mnoreza M. IInanka o kBaHTax.
®DOTOHBI. DHEPTHUS U UMITYITBC
¢dorona. Dotorddext. OnbIThH A.
I'. CroneroBa. 3akoHbI
dororddekra. YpaBHeHue
DitHmreitna s hotodrddexra.

«Kpacnas rpanuna» gorosddekra.

JlaBneHue cBeta (B YaCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO
MOTJIONIAFOIIYIO0 U a0COIFOTHO
OTPaXKAIOIIYIO TOBEPXHOCTH ).
Omertel I1. H. JIeOenena.
BonHoBbIe cBOMCTBA YaCTHII.

3aBUCHUMOCTEN MEKY
(bu3MYECKUMU BETMUYNHAMUI
MIPU U3YYECHHUH SIBJICHUS
dororddexra.

Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 3aJIaHHON M HESIBHO
3alaHHON (DPU3UIECKOM
MOJIENIBIO C UCIIOJIF30BaHUEM
OCHOBHBIX 3aKOHOB H (popmyi
o Teme «KBaHTOBEIC
SIBJICHUS.

Pemenne kauecTBEHHBIX
3a/1a4, TpeOyIOIINX
MIPUMEHEHUS 3HaHUH 110 TeMe
«KBaHTOBEIE SIBIIEHUA.

https://www.yaklass.r
u/p/fizika/11-
klass/kvantovaia-
fizika-
6928999/svetovye-
kvanty-6929001

aCIEeKTY U3y4aeMbIX
Ha ypOKax sIBJIICHUH,
opraHu3aIus uX paboThI C
MOJIy4aeMoOi Ha ypOKe
COITMAJIbHO 3HAYNMOM
uHpopmanuen —
WHUIIMUPOBAHUE €€
00CYKJIEHHS, BBICKa3bIBAHUS



https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517
https://resh.edu.ru/subject/lesson/5907/
https://resh.edu.ru/subject/lesson/5907/
https://resh.edu.ru/subject/lesson/3910/
https://resh.edu.ru/subject/lesson/3910/
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001

108- | dusuka aToma OnbITH IO UCCIIETOBAHHIO HaGnronenue nuHelyaTbix https://resh.edu.ru/sub | I[TpuBnedeHne BHUMAHUS
112 | (59) cTtpoenus atoma. [Imanerapras criekTpoB. OOBsICHEHNE ject/lesson/3910/ 00yJaronuxcs K IEHHOCTHOMY
MoJienb atoma Pesepdopaa. OCHOBHBIX ITPUHITUIIOB aCIEeKTY U3Y4aeMbIX
[Tocrynarsl bopa. U3nyuenue JCHCTBUS TEXHUYECKUX https://www.yaklass.r | Ha ypokax sIBICHUH,
U TorJionieHue GOTOHOB MPHU YCTPOMCTB, TAKUX KaK: u/p/fizika/11- opraHu3aius ux paboThl ¢
nepexoie aToMa ¢ OJTHOTO YPOBHSL | CIIEKTPOCKOTL, Jia3ep, klass/kvantovaia- MOJTy4aeMOi Ha ypoKe
SHEPIrUU Ha JPYrou. KBaHTOBBI KOMITBIOTED. fizika- COLMAJIbHO 3HAYMMOM
Bunpl ciektpoB. CriekTp ypoBHel | OnpenesieHue yCcIoBUi PPN nHpopmanuen —
SHEPIUU aToMa BOJI0PO/a. NPUMEHUMOCTH MOJICIIA aToMa 6928999/svetovye- WHUIIMAPOBAHUC €€
CrioHTaHHOE ¥ BBIHYXKJICHHOE Pesepdopna. Ananus kvanty-6929001 00CYXIeHUSs, BRICKa3bIBAHUS
u3yueHue cera. Jlazep KBaHTOBBIX ITPOIIECCOB HA
OCHOBE TIEPBOT'0 U BTOPOTO
1ocTynaroB bopa.
113- | ®usuka Hyxnonnas moaens sapa [TpoBenenune n3MepeHuit https://resh.edu.ru/sub | Opranuzanus medcrBa
117 | atomHoro siapa u | I'eiizenOepra—NWBanenko. 3apsi paZiMOaKTUBHOTO (OHA C ject/lesson/3910/ MOTHUBUPOBAHHBIX U
AJIEMEHTAPHBIX sapa. MaccoBoe 4mciio spa. UCIIOJIb30BaHUEM JIO3UMETPA U APYIUPOBAHHBIX
qactuil (5 9) W3oTombl. PainoakTHBHOCTS. UCCIIeIOBaHUE TPEKOB vacTuil | https://www.yaklass.r | o0y4aromuxcs

Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacrna.
["amMa-uznyuyenue. 3aKkoH
PaaAMOaKTUBHOIO pacmaja.
PannoakTuBHbBIE N30TOIBI B
npupoe. CBoiicTBa
VMOHM3UPYIOLIETO U3JIy4YEHUS.
BnusiHue paanoakTUBHOCTH Ha
JKUBbIE OpraHu3Msbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.
OHeprus CBA3U HYKJIOHOB B SIpE.
SAnepusbie cunbl. Jledexkt Maccel
anpa. Sinepusie peakuuu. Jlenenue
Y CUHTE3 sniep. A nepHbie
peaktopsl. [Ipobiaembl
YIPaBJIsiEMOr0 TEPMOSIEPHOTO
CUHTE3a. MeTo/bl perucTpanuu u
HCCJIEIOBAHMSI 3JIEMEHTAPHBIX
YaCTHULI.

(o rotoBBIM (hoTOTpadUsiM).
OObsicHEHHE OCHOBHBIX
MPUHLUIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMICTB U
TE€XHOJIOTHYECKHX IPOLIECCOB,
TaKMX KakK: 03UMETp, KaMepa
BuiibcoHa, ssnepHbIid peakTop,
TEPMOSIACPHBIN PEAKTOP,
aToMHas OoM0a, MarHUTHO-
pe30oHaHCHast ToMorpadus.
Onpenenenue ycioBui
MPUMEHUMOCTH MOJENIN
aTOMHOTO S7pa.

AHaJIN3 U ONUCaHUE SIIEPHBIX
peaxkiuii ¢ UCIIOIb30BaHUEM
MOHATUI MacCOBOE YHCIIO U
3apsj sipa, SHEPTUs CBA3H
A7Ipa, 3aKOHOB COXPAaHEHUs
3apsa, MaccoBOIO YKCIIa U
SHEPTHUH B SIIEPHBIX pEaKIUsX.

u/p/fizika/11-
klass/kvantovaia-

fizika-
6928999/svetovye-
kvanty-6929001

HaJ UX HEYCIEBAIOLIUMU
OJTHOKJIACCHMKAMH, JAIOIIEro
o0y4aromuMcs ColruaIbHO
3HAYUMBIH ONBIT
COTPYJHHYECTBA U B3aUMHOMN
ITOMOIIIH;

WNuunuupoBanue U mojepxka
HCCIICI0OBATEIbCKOM
JeSITeNIbHOCTH 00YyJaroIInXCst

B paMKaXx peall3aiud MU
WHIUBUAYAIbHBIX U
TPYIIIOBBIX
HCCIIeIOBATENLCKUX TIPOEKTOB,
YTO JACT OOYJArOIITIMCS
BO3MOXXHOCTh TIPHOOPECTH
HAaBBIK CAMOCTOSTEIHHOTO
pelIeHUs TEOPETUIECKON
poOJIEMBI, HaBBIK
TeHepUpPOBaHUs U 0opopMIICHUS
COOCTBEHHBIX UIEH.



https://resh.edu.ru/subject/lesson/3910/
https://resh.edu.ru/subject/lesson/3910/
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
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https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
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https://resh.edu.ru/subject/lesson/3910/
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001

PA3AEJ 8. DJIEMEHTBI ACTPOHOMUU 1 ACTPODPU3UKMU (12 u)

118-
129

DNeMEeHThI
acTpodu3uku
(12 9)

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYCHHE ACTPOHOMMUH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH
JUIsL 0OOBSCHEHUS IPUPOIBI
KOCMHYECKHX 00BEKTOB.

Merozabl aCTPOHOMHUYECKUX
uccinenoBannii. CoBpeMeHHbIE
OIITHYCCKHUE TEIICCKOIIbI,
PaaMOTENIECKOITBI, BHEATMOC(EepHast
aCTPOHOMHUSI.

Bup 38€3nH0T0 HeOa. Co3Be3aus,
SIpKUE 3BE3/1bl, IUTAHETHI, UX
BUVMOC JIBIKCHHE.

ConHeyHas cucTeMa.

Connne. ConHedHass aKTUBHOCTb.
Uctounuk sueprun ColiHila u
3BE3/I.

3BE31IBI, UX OCHOBHBIC
XapakTepucTuku. Jlnarpamma
«CTEeKTpaJbHBIA Ki1acc —
CBETHMOCTEY. 3BE3/IbI ITIABHOM
MOCIIEIOBATEIHFHOCTH.
3aBHCHMOCTD «Macca —
CBETUMOCTD» JJIsI 3BE3]] IIIaBHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
MIPEICTABIICHUS O POUCXOKICHUHU
u Bomoruu CoHIa U 3BE3].
OTanbl )KU3HH 3BE3 .

Mineynsiii [1yre — Hama
I'amakTuka. ITomoxenne u
nmkenue Connna B ['anakTuke.
Tume! raTakTHK.

VYyacTtue B JUCKYCCUU O POJIH
aCTPOHOMHUHU B COBPEMEHHOM
KapTUHE MHUPA,

B [IPAKTHUYECKOU JIEATEIbHOCTH
YEJI0BEKA U JAJIbHENIIIEM
Hay4YHO-TEXHUYECKOM
pPa3BUTHH.

[Toaroroska cooOEeHNHA

0 METOJIaX MOJyYEHUS
Hay4HBIX aCTPOHOMHUYECKUX
3HaHWH, OTKPBITUAX

B COBPEMEHHOHN aCTPOHOMMH.
[Ipumenenune
OCHOBOITOJIATAIOIIUX
ACTPOHOMMYECKUX MTOHSATHUH,
3aKOHOB Y TE€O-PUM JJIs aHATIU3a
1 00bsCHEHHSI (PU3HUECKUX
MIPOIIECCOB, TPOUCXOISIITUX

B 3B€3/1aX, B 3BE3IHBIX
CHCTEMaX, B MEKTaAJTAKTHYECKOI
cpene, IBIKEHHs HEOeCHBIX
TeJ1, BOJIIOLIMU 3BE3]]

1 BeenenHon.

[IpoBenenue HabOICHUIM
3BE3AHOTO Heba
HEBOOPYKEHHBIM IJ1a30M

C UCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUN
JUIS1 OTIPEJIETICHUS TIOJIOKEHU S
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOTO
MOJTyIIapUsl U SIPKUE 3BE3IBL.
[TpoBenenue HabIO1CHUI

B Teneckon JIyHbl, MiaHer.

https://www.yaklass.r
u/pffizika/11-
klass/stroenie-
vselennoi-
6929002/fizicheskoe-
opisanie-
kosmicheskikh-tel-i-
sistem-6928801

https://resh.edu.ru/sub

ject/lesson/4935/

https://resh.edu.ru/sub

ject/lesson/4937/

Ucnonb3oBanue
BOCIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHUA
yueOHOro npeaMeTa yepes
JEMOHCTPALINIO 00YHAOIITUMCS
MIPUMEPOB OTBETCTBEHHOTO,
IPa)xTaHCKOTO TTOBEICHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0US 1
I00pOCepIeUHOCTH, Yepe3
110/100p COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTCHUS, 33724 JUIs
pelieHus, TpoOIeMHBIX
CUTYaIui A7s1 OOCYKICHHUS B
KJ1acce;

Opranu3anus medcrsa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
o0yJaromuXxcst

HaJ UX HEYCIEBAIOIUMU
OJTHOKJTACCHUKAMH, JAFOIIETO
00y4aroIuMcs ColuaIbHO
3HAYUMBIH OIBIT
COTPYJHHYECTBA U B3aUMHOMN
MTOMOIITH;

WNuunuupoBanue U mojaep:xka
HCCIIEIOBATEIbCKOU
JesITeNbHOCTH 00YyJaroIInXCst
B paMKaXx pealln3aiui UMHU
WHIUBUAYAIbHBIX U
IPYIITOBBIX
HCCIIeIOBATENLCKUX TIPOEKTOB,
YTO JACT OO YJAFOIITUMCS
BO3MOXXHOCTh IIPUOOpECTH
HAaBBIK CAMOCTOSITEIILHOTO
pelIeHUs TEOPETUIECKON
pOoOJIEMBI.



https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801
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PA3/IEJT 9. ®U3NUYECKHUN TIPAKTUKYM (16 1)

130-
145

OU3NYECKUI
npakTukym (16 u)

Crioco0b1 m3Mepenust (pru3ndecKux
BEJIMYUH C HCII0JIb30BaHHEM
AHAJIOTOBBIX M IHU(POBBIX
U3MEPUTEIIBHBIX TPHOOPOB

¥ KOMITBIOTEPHBIX TATYNKOBBIX
cucteM. AGCOIIOTHbIE

¥ OTHOCHUTEJIbHBIE MTOTPEITHOCTH
U3MepeHUl PU3NUECKUX BEJINYMH.
Onenka rpaHul] OrPenIHOCTE.
IIpoBenieHNE KOCBEHHBIX
U3MEPEHUI, UCCIIEI0BAaHUN
3aBHCUMOCTEH (pr3muecKux
BEJIMYMH, IPOBEpPKa
NPEUIOKEHHBIX THITOTE3 (BBIOOp U3
paboT, ONMCAHHBIX B TEMAaTHUYECKUX
paznenax «Y4eHU4eCKHUl
9KCIEPUMEHT, JJaOOpaTOpHBIE
paboThL, IPAKTUKYM»)

IIpoBenieHNE KOCBEHHBIX
U3MEpEeHHI PU3NIEeCKUX
BesmunH. Hammpumep:
neproJia CBOOOIHBIX
KOJICOAHU HUTSHOTO

U MPY>KUHHOTO MAasATHUKOB,
roKasareJst IpeJOMIICHUS
CTeKJ1a, POKYCHOTO pacCTOSHHUS
paccenBarOLIEH JIMH3bI, IJTUHBI
CBETOBOM BOJIHBI, IIOCTOSHHOM
Pun6epra u 1. 1.

[TpoBeneHue uccnenoBaHmit
3aBUCUMOCTEH (hU3MUECKIX
BennuuH. Hanpumep:
3aBHCUMOCTH CHJIBI AMIIepa OT
CHJIBI TOKA; 3aBUcuMocTr DJ[C
CaMOMHAYKIIUH OT CKOPOCTHU
W3MEHEHUS CUJIBI TOKA B LIETIH;
3aBHCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMOJI OT HAIPSKCHMUS,
3aBUCUMOCTH (DOKYCHOT'O
PaCCTOSIHUS JIMH3BI OT
BELIECTBA U T. II.

[IpoBenenue onbITOB MO
MIPOBEPKE MPEATI0KEHHBIX
runore3. Harmpumep, npu
W3Y4YEeHUU UHTEepDepeHITHH
JIa3€pPHOT0 U3ITyUYECHHUS,
W3YYCHUU TUPPAKITHOHHOTO
CIIEKTpa, U3yIECHUHN
MOTJIONIeHHS OeTa-4acTHIl
AJTIOMUHHEM | T. TI.
CobmtoneHue npaBui
0e30MacHOro Tpyaa npu
MIPOBEJACHUU MPAKTUKYMA.

Opranuzanus medcTBa
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX
oOyJaronmxcs

HaJ UX HEYCIEBAIOITUMU
OJTHOKJIACCHUKAMH, JArOIIEro
00yJaromuMcst COlUaIbHO
3HAYUMBINA OMBIT
COTPYJHHUYECTBA U B3aUMHOMN
MTOMOIIIH;

WuunuupoBanue U moep:xka
HCCIIEIOBATENIbCKOM
JeSITeIbHOCTH 00yJaromnuXCst
B paMKax pealln3aiui MU
WHIUBUAYAIbHBIX U
IPYIITOBBIX
UCCIIEIOBATENLCKUX IIPOEKTOB,
YTO JACT OOYJArOIIUMCS
BO3MOYXHOCTh IPUOOPECTH
HAaBBIK CAMOCTOSITEIILHOTO
pEelIeHUs TEOPETHIECKON
poOJIEMBbI, HaBBIK
TeHepUpPOBaHUs U 0popMIICHUS
COOCTBEHHBIX HJEH, HAaBBIK
YBXHUTEIHLHOTO OTHOIIEHUS K
qyKUM HJIesIM, 0(hOpPMITEHHBIM
B paboTax Jpyrux
HcclieIoBaTeliei, HaBBIK
MyOIMYHOTO BBICTYIICHUS
nepes ayauTopue,
apryMEeHTHUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKHU
3peHusl.




OBOBIIAIOIIEE TOBTOPEHME (15 u)

146-
160

Cucremarn3amnus
1 00001eHne
MIPEIMETHOTO
COJICpIKaHUS

U OIIBITa
JIEATEILHOCTH,
npUOOPETEHHOTO
MIPY U3YICHHH
Kypca Gpu3nKu
10—11 kmaccos

O060011eHNEe U CHCTeMAaTU3aIs
COJIepKaHUs Pa3/IeNioB Kypca
«Mexanukay, «MonekynsapHas
(bu3uKa 1 TepMOJMHAMUKAY,
«QnexrpoanHamukay, «Konebanus
U BOJHBI), «OCHOBBI CHIEIIMATIBHON
TEOPUU OTHOCUTEIILHOCTI,
«KBanToBas (usnka», «71eMEHTHI
ACTPOHOMHH U acTPOUZUKIY.
Poub ¢puzuku u actpoHOMHUH

B SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COLHMAIbHOM

U 3TUYECKOH chepax nesaTebHOCTH
YeNI0BeKa; POJb U MECTO (PU3UKHU

U ACTPOHOMHUU B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUpPA; 3HAYCHHE
OnucaTeIbHOM,
CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEBHOM

Y TIPOrHOCTHYECKON (YHKITHI
¢du3nyeckoil Teopun; poib
¢buznueckoil Teopun

B ()OPMHUPOBAHUU TPEACTABICHUIN
0 (pu3mvecKoi KapTHHE MHUpa,
MecTO (pU3MUECKOi KapTUHBI MUPA
B 00LIEM psiZTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

Harnncanue scce o ponu
(U3HKHU B pa3IUIHbBIX chepax
JIeSITEIIbHOCTH YEJIOBEKA.
Brimonnenue yueOHbIX
3alaHUl UHTETPUPOBAHHOIO
Xapakxrepa,
JIEMOHCTPHUPYIOLIUX OCBOCHUE
OCHOBHBIX IIOHSITUH,
(GU3HYECKUX BEIMYNH

¥ 3aKOHOB Kypca ¢pusuku 10—
11 kmaccos.

Pemienne kauecTBEHHBIX
3a/1a4, B TOM YUCJIE
WHTETPUPOBAHHOTO

1 MEXIIPEIMETHOTO
Xapakrepa.

Pewenune pacu€THbIxX 3a1a4

C SIBHO 3aJIaHHOW W HESBHO
3aJJaHHON (pu3nueckon
MOJIEJbI0, TPEOYIOLINX
MPUMEHEHUS 3HAaHUH U3
Pa3HBIX Pa3/IesIOB IIKOJIHHOTO
Kypca (DU3HKH, a TaKKe
WHTETpAIK 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-
HAy4HOTO [HUKJIA.

Pabora B rpymme mo
BBITIOJTHEHUIO TTPOCKTHBIX
pabot

https://www.yaklass.r
u/p/itogovyj-
kontrol/fizika/godovy
e-kontrolnye-raboty-
7119752/re-e98ec82f-

725e-429d-ae56-
2ab8dea35598

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOTHI
C 00y4aroIIMMHUCS:
MHTEJJICKTYaJIbHBIX UTP,
CTUMYJUPYIOIINX
M03HABATEJIbHYIO MOTUBALINIO
oOyJaronmxcs;
IUIaKTUYECKOT 0 TeaTpa, rie
MOJTy4YCHHBIEC HA YPOKE 3HAHHS
OOBITPBIBAIOTCS

B TeaTpajbHBIX MOCTAHOBKAX;
JTUCKYCCUHM, KOTOPBIE TAOT
00y4aroumMcsi BO3MOKHOCTb
IIPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIMAaJIOra;
IpyNIoBoi paboThl WK
paboThI B Mapax, KOTOPbIE y4ar
00yJaromuxcsi KOMaHTHOU
paloTe U B3aUMOJCHCTBUIO C
ApYTUMHU 00y4daroIUMUCS;

Peseps (10 1)



https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
https://www.yaklass.ru/p/itogovyj-kontrol/fizika/godovye-kontrolnye-raboty-7119752/re-e98ec82f-725e-429d-ae56-2ab8dea35598
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13.
14.
15.
16.
17.
18.
19.
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HNdopmannonHoe odbecreyeHue

http://www.mon.gov.ru — opunmansHbeiil caiit MuHHCTEpCTBa 00pa3oBaHus U Hayku PO
http://www.edu.ru— ¢enepanbHblii mopran «Poccuiickoe 00pa3oBaHHE»

http://www.school.edu.ru — poccuiickuii 061eo0pazoBatTeabHbIi [Topran

http://www.ege.edu.ru - mopran nHbOPMALMOHHOMN MOAACPKKH EqHMHOT0 rocyapcTBEHHOTO
IK3aMEHa

http://www.fsu.edu.ru— dbenepanbHslii coBeT 1o yueoarnkam MOuH P®
http://www.school-collection.edu.ru — enunas Kosiekius HUGPOBLIX 0OPA30BATEIBHBIX PECYPCOB
http://pedsovet.su/

http://festival. 1september.ru/

. http://www.uroki.net/
. http://www.uchportal.ru/

Oopa3oBarteibHbIE YJIeKTPOHHBbIe UHTEpHET-pecypchbl
http://videouroki.net/ Buneoypoku B cetu MHTEpHET
http://www.alleng.ru/index.htm Bcewm, kTo yuutcs.
http://lit.1september.ru/index.php Tazera «®Pusnkar»
http://ege.edu.ru IToptan napopmarroHHo noaaepxku EI'D
http://www.proshkolu.ru/ Caiit anst yuurenei
http://www.repetitor.org/ Cucrema caiitoB «Penetutop»
http://nsportal.ru/ CouumanbHas ceth pabOTHHUKOB 00pa30BaHHUsI
http://www.uchportal.ru/ Yuurensckuii mopra

Jlureparypa nJst yunresas

1. ®enepanbublii ['ocynapcTBeHHBII 00pa3oBaTenbHbIN cTanmapT obmero obpasosanus (PI'OC
000). - M.: IIpoceemienue, 2021 r.

2. E.M. I'ythuk, A.B. [lepbimkun. [Iporpammel aist  0011eo0pa3oBaTebHBIX YIPEKICHUN.
®wuzuka. 7-11 k1. / coct. B.A. KopoBun, B.A. Opnos. - M.: Jlpoda, 2010 r.

3. AranoB A. B. ®usnka BOKpYT Hac: KaueCTBEHHBIC 3a7auu 1o ¢usuke / A. B. AranoB. — M.:
Jom negaroruku, 1998 r.

4. byteipckuii I'. A. DxcnepuMenTanbhble 3a1auu 1o ¢pusuke/ I'. A. Byteipckuii, 10. A. Caypos.

— M.: IIpocBemenue, 1998 r.

I'.A.Msxkumies, b.b. Byxosues, H.H.Cotckuit «®usnka. 10 xmacc», -M.: IIpocBemenne,2020

I'.A.Msxumes, b.b. Byxosues, B.M. Hapyrun «®usuka. 10 xinace», -M.: Ilpocsemenne,2021

A.Il.PpivMkeBuy, 3agaunuk «®@usuka 10-11», -M.:/Ipoda,2019

JI.A Kupuk «®usuka 10. CaMocTosTeIbHBIE B KOHTPOJIBHBIE paboTh», -M.: Unekca,2020

9. B.U.BeperenbHuk CO0pHUK BOIPOCOB U 3aj1a4 o ¢usuke, TIIY,2014

10. T'ombadap6 M. 1. CoopHHK BOIIPOCcOB U 3a1a4 1o pusuke. M.: Beicmas mkouna, 1973.

11. CrenanoBa I'. H. Coopuuk 3agau no ¢pusuke / I'. H. Crenanoa. — M.: Ilpocsemenue, 2015 ¢

12. JI.A. Kupuk, ®usnka-10, camocTosTenbHbIE U KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2019 T.

13. bakanuna, JL.I1., benonyukun, B.E., Kozen C.M. Coopnuk 3am1a4 o ¢puzuke st 10-11 kimacco
¢ yrmyonenusiM nzyuenneM ¢usuku /Tlon penaknueit C.M.Ko3emna, M. : Bepoym — M, 2013.

14. Kabapaun, O.®., Opnos B.A., 3uns6epman A.P. ®usnka: 3agaunuk: 9-11 knaccel: YuebHOe

nocobue Ji1s 001eodpazoBaTeNbHBIX yupexaeHuil. — M.: [lpoda, 2014.

Jlureparypa /s o0y4arommxcst

byrukos E.N., Konapatee A.C. ®usuka: Mexanuka. — duzmaraut, 2021.

byruxos E.N., Kouapatee A.C. ®usnka: DnexrponnHamuka. Onrtuka. — dusmariur, 2021.
byrukos E.U., Konapatse A.C. ®usuka: CtpoeHue u cBoiicTBa BemectBa. — duszmatiut, 2021.
Kuxoun A K., Kuxonn M.K., lamam C.f., OBenuuk D.E. ®usuka: Yuedbnuk jis 10 kiacca KO
(xyaccoB) ¢ yrinyOsneHHbIM u3ydenueM pusuku. — M.: [Ipocsemenue, 2016

I A.Msaxumes, b.b. byxosues, H.H.Corckuii «®u3uka. 10 knaccey, -M.: [Tpocsemienne,2020

I'. . Msxumes, b.b. byxosues, B.M. Hapyrun «®usuka. 10 xnace», -M.: IIpocsemenne,2021
MskumeB ['.5. YueOHuk ang yriyOneHHoro usydeHuss gusuku. Mexanuka. 10 xmace. — M.:
Hpoda, 2019.


http://www.mon/
http://gov.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://edu.ru/
http://www.fsu.edu.ru/
http://www.school-/
http://edu.ru/
http://pedsovet.su/
http://festival.1september.ru/
http://www.uroki.net/
http://www.uchportal.ru/
http://videouroki.net/
http://www.alleng.ru/index.htm
http://lit.1september.ru/index.php
http://ege.edu.ru/
http://www.proshkolu.ru/
http://www.repetitor.org/
http://nsportal.ru/
http://www.uchportal.ru/

10.

11.

12.

13.

Msxkumes I'.5., CunsxoB A.3. ®dusuka. MonekynsapHas ¢usuka. Tepmogumnamuka: 10 kmacc:
Yuebnuk 11 yriryosneHHoro udydenus puzuku. — M.: JIpoda, 2019.
Mskumes I'.5., CunskoB A.3., CnoGonckoB b.A. ®wusuka: Dnekrpomunamuka: 10-11 kmaccer:
VYuebnuk 11 yriryosneHHoro udyuenus puzuku. — M.: JIpoda, 2019.
Msikumes I'.51., CunsikoB A.3. @usuka: Konebanust u BonHbl. 11 kitacc: YaeOHUK Ui yri1yOJICeHHOTO
n3ydenus pusuku. — M.: JIpoda, 2019.
MskumeB I'.51., CunsikoB A.3. ®usmka: Ontuka. KBantoBas ¢usuka. 11 kmacc: YueOHUK aiist
yriyosieHHoro u3ydenus pusuku. — M.: JIpoda, 2019.

@Ousnka: YueOnuk ans 10 kiacca MIKOJI M KJIACCOB C yriayOieHHbIM u3ydenueM ¢usuku /Ilox
penakuueit A.A. [Tuackoro, O.®. Kabapauna. — M.: [Ipocsemenne, 2017.

Odwusuka: YueOHnuk i 11 kmacca MIKOM M KJIACCOB ¢ yriTyOJICHHBIM m3ydeHueMm (usuku. /Tloj
penakuueit A.A. [Tuackoro, O.®. Kabapauna. — M.: [Ipocsemenne, 2017.
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