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Conepxxanue y4eOHOro npeamera
10 KUIIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnslii MeToa o3HaHUs U
METO/IbI UCCJICIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHudd  pusznueckux  BeauuyuH  (abCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACANTBHBIM Ta3, TOYEUHBIN
3apsin). ['unore3a. dusnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMUPOBAHUN COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, UX MPOCKLIMH HA OCH CHCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOW TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepPUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBmwkeHHs Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoid IMHPOTHL. JIBUKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuia CONPOTUBICHUS TPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymatenbHOe M BpalaTeabHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANIbHBIE CWibl. lloTeHIManbHas >Heprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUU.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHne sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nMmnyiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW SHEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOI MeopUl.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM H  CPEIHEH  KUHETUYECKOW  dHepruei
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTrUeil MOCTYyNaTeIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOPSIYei U XOJIOHON BOJIOM.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T][]) cuctema. 3agaHue BHEIIHUX YCJIOBUU Jid
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMoOnpoW3BOJIbHAs — peJIaKCallns
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTPAIUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHUsT  BHYTPEHHEH  SHEPruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJIOIHOTrOo Tea K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTUIIM3AIUS OMOOPTaHMYECKOT0 TOILINBA AJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M HDHEPrUM MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHnble W HeHachllleHHbIE Tapbl. KadecTBEHHass 3aBUCHUMOCTD
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHUS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE U JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MJIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenre CBONCTB HACHIILIEHHBIX apOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumoperictaue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JEKTPOCTATUUECKOr0 IMoJjs. Pa3HOCTh MOTEHLHMAIOB H
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CynepnO3ULNU SIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIHAIBHBIX IOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

10



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa, 3a3eMJICHUE JJIEKTPOIPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens anekTpoctatiudeckoro reueparopa (Ban e I'paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHAEHCAaTOpa B SHEPTUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mokx.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JUIMHBI WU IUIOIAAM MONEPEYHOTO CEUCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.
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Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemaoBas MOUIHOCTb, BbIAe/sieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanue cCMEIIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTu J/]C raapBaHMYECKOIrO 3JEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ pazauunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.
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DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas u IIpUMeECHAast IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSITENbHBIH M HECAMOCTOSITEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOM, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUM. JIuHelHas ¢QyHKIMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLIMALINSA, TaJbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIMHU), UCIHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTtHoM wuHAyKUMH. [IpuHomn cynepno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjieHUE U MOJYJb. JIBHI)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.
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TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMH. 3aKOH AJIEKTPOMAarHUTHOM uWHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTMHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIeOaHUM M3 UX DHEPreTHUeCKOro U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonancHas kpuBas. BriusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HaGmonenne HE3aBUCUMOCTH TTeproAa MalbIx KojeOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aK0H COXpaHCHHS PHEPIHH IIPH KOJICOaHUAX TPy3a Ha IIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ KoueOaHU Ha ypyroM MojBece.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIE KOJICOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AJIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHBIE
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbId TIEPEMEHHBIM TOK. Pe3ucrop, KOHJIEHcCAaTOp M KaTyllIkKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOP B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIENH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HUE,  MpeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M IPAKTHUUYECKOE IPHUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKyM.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3akOHBI oTpaxkeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBE€Ta M COOTHOUIEHWE JJIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome u pacceuBarouiue JuH3bl. Tonkas nuH3a. DokycHoe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOECKIMOHHBIA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIIEKTPA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBUCHUMOCTH (POKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNEeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue n iccnenoBanue qudpaKkImOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULBI. DHEPrus
MTOKOSI.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHsl GhoTodddexra. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpakawinyro moepxHocTh). OmbiTer II. H.
JleOenena.

BosiHoBeIE cBOMCTBA yacTul. BosHbl ne bpouns. nuHa BonHb! ne bpoiuist u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne YCTpPOMCTBa W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUOJ] OT HAIPSIKEHUSI.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJOPOJAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nyuyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jle@exT macchl sipa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJICUCTBHUS. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, KaMmepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MIicTouHuk sHepruu ConHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKAEHUU U 3BodoIuU CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JIJIST OMpeeICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus pU3NIECKUX BEIUYUH C HCTOJIH30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.
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O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynsipHas (pu3MKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THUYECKOM cepax NesTeIbHOCTH YelIOBeKa, POJib U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (U3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YUYETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOZICHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBVKEHUS B JKUBOW MPUPOJE, ODKOJIOTMYECKUE PHUCKH IIpU IHPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIICPHAsA SJHEPTEeTUKA U YKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.
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HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

Pabouass mporpamMma cdopmupoBana ¢ yuyeroM padodeii mporpaMMbl BOCIHTAHMS W NPU3BaHa
ol0ecreYnThb AO0CTHKEHHS CJIeIyIOIMX JUYHOCTHbIE Pe3yJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUS Yy4yeOHoro mnpeaMera «Duszukan
JIOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIMINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

chOpPMUPOBAHHOCTh  TPAXITAHCKOM  TO3UIMHM  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHSATHAE TPAJAUIIMOHHBIX OOIIEUETTOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATUUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO JAEATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B  0Opa30BaTEIbHOM
Opra’u3anuy;

YMEHHME  B3aUMOJECWCTBOBaTH C  COLMAIBHBIMHU  HWHCTUTYTaMHU B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH.

MNATPUOTHIECCKOI0 BOCIIUTAHMA:

c(hopMHUPOBAaHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOLICHUE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMUA

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
4yucie B AEATEIbHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

ICTETHYECCKOIo BOCIINTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHUDPY, BKIKOYasg JCTETUKY HAy4YHOrO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:
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WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JEUCTBUU B OKpPYKAIOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNBTATOB MEJSIM, OIICHUBATH PUCKHU MOCIEACTBHUI IEITETLHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHUECH, KITIOYSBBIMHU MOHATUSIMUA W METOJIAMU
bu3nYeCcCKON HAYKH;
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BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3MKE B TMPAKTHUECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU MOJy4YeHUsT MHPOpMalUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3THYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBJISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYXAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh ~ MTO3HABATENBHYIO  JEATEIbHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:
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JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMAThH PELICHUS 110 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHWMATh AMOIIMOHAIHLHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMAIbHOM M OSTUYECKOM cdepax AesaTeNbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJIGHU): HWHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE majeHue, alCcoNoTHO ympyras jaedopmaius, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKCHHSI, (POpMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIIOBOrO0 ABHXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiiposa, mNEpBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
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COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXXKHBIE COOTHONIEHHUS: 3aKOHbI Oma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh 3JEKTPUUYECKOTO TOJIS,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUUECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBWIKCHHWE, TEIUIOBOE JBM)KECHUE 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

POBOJIUTH UCCIEOBAHKNE 3aBUCUMOCTH OJHOUN (DU3NYECKON BETUUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM
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aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BHIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHOW THITOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEPUMEHTAa, MpaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUMN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;
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MPUMEHSATh pa3uyHble CcrocoObl padboThl ¢ MHGpoOpMalHel (GU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYCHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPHOOPETeHHMs] HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHWBATH BKJAJ KaXIOTro U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JIEATEIBHOCTH YEJIIOBEKAa UM  JAJbHEHMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, pons puzuvyeckoil Teopur B (HOPMHUPOBAHUU TMPEACTABICHHUA O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyarh yCJIOBHUSl (TpaHULbI, OOJACTH) NPUMEHUMOCTUH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;
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AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CHELHAJIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHA JIEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi IMOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPrHsi W HMIIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMrniepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEKTAJAKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUPOBAaTh  pE3ynbTaTbl IOJYYEHHOH  3aBHUCHUMOCTH
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(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI,
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajauyd, TpeOylollue NPUMEHEHHUs 3HAHUN U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUH JOCTHKCHHM
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HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIUXCS 3HAHUM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM PA3JIMYHBIX COIUAIBHBIX POJIECH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCUOHATbHON EeITeIbHOCTU 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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TemaTn4veckoe IMJIAHUPOBAHUE C YKA3AHUEM KOJINIECTBA aKAACMUYECCKUX YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0il TeMbI

10 3TOH TeMe 3J1eKTPOHHBIX (P POBBIX) 00pa3oBaTEIbLHBIX PECYPCOB.

yqeﬁﬂoro npeamera, y‘166HOF0 Kypca (B TOM 4YHuCJIC BHeyPOqHOﬁ )leﬂTe.]'leOCTI/I), yqeﬁnoro MOAYJIAd H BO3MOKHOCTDb HUCIIO0JIb30BaHUSA

10 KIIACC
KosmmgecTBO YacoB BocnuraTteabHbIH
Ne HaumenoBaHue pa3jesioB u DJIeKTpOHHBIE (HU(PPOBLIE) 00pa3oBaTeIbHBIE OTEHIHAN
n/n | TeM mporpaMMbi Beero KonTponbsnsie IIpakTnyeckue pecypebt
padoThI padoThI

Pazgen 1. HAYYHBII METO/I TIO3HAHUS ITPUPOJIbI
[IpuBneuenue
BHUMAaHUA
00yJaromuxcs K
LIEHHOCTHOMY

11

HayuHpI1il MeTO TO3HAHUS
TIPUPOJIBI

https://resh.edu.ru/sub
ject/lesson/5894/start/
90071/

ACIEKTy M3y4aeMbIX
Ha YpPOKaX SIBJICHUIA,
OpraHu3alus Uux
paboThI ¢
[10J1y4aeMOM Ha
ypoKe

COLIMATBLHO 3HAYMMOM
nuHpopmanuen —
MHHULUUPOBAHUE €€
00CYKICHHS;
WNHunuupoBanue u
MO ACPIKKA
HUCCIIE0BATEIHCKON
JIeATEIIbHOCTH
00y4aIoIInXCs B
pamMKax peaau3anun
AMH

TPYIIIOBBIX
HCCIEI0BATEIbCKUX
MIPOEKTOB,

YTO JJACT
00yJarommmMcs
BO3MOXKHOCTD
proOpecTH

HAaBBIK
CaMOCTOSITEIILHOTO
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pelleHus;

Hroro

10 paszeny

Pazngen 2. MEXAHUKA

2.1

Kunemartnka

10

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/3711/
https://www.yaklass.ru/p/fizika/10-
klass/kinematika-materialnoi-tochki-
6585327/kontrolnaia-rabota-po-teme-6633262

IIpumeneHue Ha
YpOKe
HHTEPaKTHBHBIX
¢dhopm paboTHI ¢
00yJaroImUMUCs 1
U(PPOBBIX
TEXHOJIOTUH,

CTUM YJTUD YEOIITHX
MO3HABATEIEHYIO
MOTHBALIUIO
00y4aloIInXCs;
KOTOpBIC Jaf0T
o0y4aromumest
BO3MOKHOCTb
MPUOOPECTH OIBIT
BE/ICHHS
KOHCTPYKTUBHOT'O
JIMAJIora; rpynnoBon
paboThI 1K PabOTHI
B Mapax, KOTOpbIC
y4at 00y4arommxcs
KOMaH/IHOH pabore u
B3aUMOJEHUCTBHIO C
JPYrEMHU
00y4aIOINMHUCS;
HaJlQ)KUBAHUIO
MO3UTHBHBIX
MEKITUIHOCTHBIX
OTHOIIICHHI B KJIacce,
MOMOT'al0T
YCTaHOBIICHUIO

JIoOp oKenaTensHON
aTMocdepsl BO BpeMs
YpOKa;
WNHunuupoBanue u
MOJJIEPIKKA
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HCCIIeI0BATENbCKON
JIeITEILHOCTH
o0yJarommxcs B
paMKax peaau3auu
HUMH TPYIIIOBBIX
HCCIICIOBATEIBCKIX
MPOEKTOB, YTO JACT
00yJaromumMcst
BO3MOYKHOCTb
MPUOOPECTH HABBIK
CaMOCTOATEIILHOTO
peLIeHus;

2.2

Jnnamuka

10

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://resh.edu.ru/subject/lesson/4721/

VcranoBiaeHue
)IOBepI/ITeJ'[I)HI)IX
OTHOILIEHUH MEXIy
[EAarornYecKumM
PabOTHUKOM U €T
00y4JaronMucs,
CIIOCOOCTBYIOLIHX
MO3UTHBHOMY
BOCHPUSITHIO
yueOHOro npeaMera
4yepe3 JeMOHCTPALIUIO
o0y4aromumest
MPUMEPOB
OTBETCTBEHHOTIO,
TPaXKIaHCKOTO
[IOBEJEHHS,
MIPOSIBJICHUS
YEJIOBEKOIIO0OUS U
JI00pOCepIeUHOCTH,
yepe3 noaodop
COOTBETCTBYIOIIUX
TEKCTOB 3a1a4 I
pelieHus,
TIPOOIEMHBIX
CUTYyallul AJis
00CYyXKIIeHUS B
KIIacCe;
MPUMEHEHHE Ha

ypoKe

40




HMHTEPaKTHBHBIX
¢dhopm paboTEHI ¢
00yJarOIUMUCS:
HHTEJICKTYaTbHBIX
I/Ir‘pﬂ

CTUM YJIUP YIOIIHX
MO3HABATENbHYIO
MOTHBAIIHIO
00yJaroImmxcs;
ITpueMbl, KOTOpbIE
y4ar o0y4arommxcs
KOMaH/IHOH pabore n
BO3MOXHOCTh
MPUOOPECTH HABBIK
CaMOCTOSTEIBHOTO
peleHus
TEOPETUIECKOM
POOJIEMBI,
TCHECpUpPOBAHUA U
oopmiteHHs
COOCTBEHHBIX HMJIEH,
HaBBIK
YB2KHUTEILHOTO
OTHOILICHHS K UYXKHM
HJICSIM.

2.3

CraTuka TBEpIOTO TEIa

https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/

[IpuBneuenue
BHUMaHUs
00y4aroIuXCs K
LIEHHOCTHOMY
ACIIEKTY M3y4aeMbIX
Ha ypOKax sIBJICHUI,
OpraHM3aIMs UX
paboThI ¢
[0JIy4aeMO Ha
YPOKE COIMAIbHO
3HAYUMOI
nHpOpMAaLIHEeH —
WHHAIAMPOBAHNE €€
00CYyKIIeHHS,
BBICKA3bIBAHUSA
00yJarOIMUMUCS
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CBOET0 MHEHUSI 110 €
MOBO/TY, BRIPAOOTKH
CBOETO K Heil
OTHOIIIEHHST;
HCIIOJIb30BaHKE
BOCITHUTATEIbHBIX
BO3MOKHOCTEM
COJIEpKaHUS
yueOHOro npeaMeTa
4yepe3 JEMOHCTPALIUIO
00yJaromumcs
MPUMEPOB
OTBETCTBEHHOI'O,
IPaskIaHCKOrO
TOBEICHUS,
IIPOABJICHUA
YEJIOBEKOIO0 S
JI0OPOCEPICUHOCTH,
4epes noaoop
COOTBETCTBYIOIIUX
TEKCTOB JJISl YTCHHUS,
3a/1a4 JUIs peleHusl,
MPOOJIEMHBIX
cUTyalnun

JUTst 00CYXIIEHHs B
KJacce;

2.4

3aKOHBI COXpaHCHUS B MEXAHUKE

10

https://www.yaklass.ru/p/fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-6859391/impuls-
6846112
https://www.yaklass.ru/p/fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-6859391/zakon-
sokhraneniia-energii-v-mekhanike-6852654
https://resh.edu.ru/subject/lesson/4719/

WNHunuupoBanue u
MO AePKKa
HUCCIIE0OBATEIbCKON
JIeATEeIbHOCTU
00y4aIOInXCs

B paMKax pearu3aliin
AMH
WHIUBUAYAIBHBIX H
TPYIITOBBIX
HCCIEI0BATEIbCKUX
MIPOEKTOB, YTO JaCT
00yJarommmMcs
BO3MOXKHOCTD
pHOOPECTH HABBIK
CaMOCTOSITEIILHOTO
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peleHus
TEOPETUUECKOM
POOJIEMEI, HaBBIK
TeHEPUPOBAHKS U
oopmieHUs
COOCTBEHHEIX MJIEH,
HaBBIK
YBa)KHUTCITHLHOTO
OTHOIIIEHHS K TYXKHM
UIESIM,

0o OpMIICHHBIM B
paborax aApyrux
HCCIICIOBATEICH,
HAaBbIK ITyOJINYHOTO
BI)ICTyl'IJ'[eHI/IH nepen
ayauTopueil.
Opranuzarust
medcTBa
MOTUBUPOBAHHBIX U
SPYIMPOBAHHBIX
00y4alomuXCst

HaJl UX
HEYCIIEBAIOIMHU
OJTHOKJIACCHUKAMH,
JIAFOIIETO
o0y4aromuMcst
COLIMATILHO
3HAYUMBII OIBIT
COTpYIHHYECTBA U
B3aMMHON TTOMOIIIH;
WNHunmupoBanue u
MOAIEPIKKA
HUCCIIENOBATEIHCKON
JIeSITEIbHOCTH
00y4aIOInXCs

B paMKax peaau3aiuu
UMH
WHMBUAYATbHBIX U
TPYIIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JIACT
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o0yJarommmcst
BO3MOXKHOCTb
pHOOPECTH HABBIK
CaMOCTOSTEIBHOTO
peleHus
TEOPETUIECKOM
MPOOJIEMBI, HaBBIK
TeHEPUPOBAHKS U
oopmieHus
COOCTBEHHEIX MJIEH,
HaBBIK
YB@KHUTELHOTO
OTHOIIIEHHS K TYXKHM
UIACsIM,
0o(OpMJIICHHBIM B
paboTtax Apyrux
HCCIeI0BaTENCH,
HaBbIK ITyOJINYHOTO
BI)ICTyl'IJ'[eHI/IH nepen
ayIuTOpHUEH,
apryMEHTHPOBaHHUS U
OTCTanBaHHUS CBOEH
TOYKH 3PEHUSL.

Hroro

10 pa3geny

35

Paznen 3. MOJIEKYJISIPHASL ®U3UKA 1 TEPMOJNHAMUMKA

3.1

OCHOBBI
MOJICKYJISIPHOKHHETUY €CKOM
TEOpUn

15

https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/5898/
https://www.yaklass.ru/p/fizika/10-klass/osnovy-
molekuliarno-kineticheskoi-teorii-mkt-
6858725/kontrolnaia-rabota-po-teme-6865851

Opranmsanms
medcrBa
MOTHUBUPOBAHHBIX U
3PYIUPOBAHHBIX
00y4aIOInXCs

Hag UX
HEYCIEBAOIINMHI
OTHOKJIACCHMKAMH,
JIaroIIEro
0o0yJarommmcs
COLIMAIHLHO
3HAYUMBIN OITBIT
COTPYAHAYECTBA U
B3aMMHOM TTOMOIIIH;
WNHunmupoBanue u
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MOAIEPIKKA
HCCIIeI0BATENbCKON
JIeITEIbHOCTH
o0yJarommxcs

B paMKax peaau3aiiu
HMH
WHIUBHUAYAIbHbBIX U
IPYIITOBBIX
HCCIIeI0BATENBCKHX
MPOEKTOB, YTO JACT
00yJaromumcst
BO3MOYKHOCTb
MPUOOPECTH HABBIK
CaMOCTOSTEIBHOTO
peleHus
TEOPETUUECKOM
MPOOJIEMBI, HABBIK
TCHECpHUPOBAHUA U
oopmieHUs
COOCTBEHHBIX HMJIEH,
HaBBIK
YB2KHUTEILHOTO
OTHOILICHHS K UYXKHM
uesiM,
0(hOpMIICHHBIM B
paborax aApyrux
HCCIIeIoBaTeIeH,
HaBBIK ITyOJIIMYHOTO
BBICTYILJICHUS TIEpe]]
ayIuTOpUEH,
apryMEeHTHPOBAHHUS U
OTCTavBaHHUSA CBOEH
TOYKH 3PEHUSL.

3.2

Tepmoaunamuka. TernoBbie
MAIIHBI

20

https://www.yaklass.ru/p/fizika/10-klass/osnovy-
termodinamiki-6869723/pervyi-zakon-
termodinamiki-6869724
https://www.yaklass.ru/p/fizika/10-klass/osnovy-
termodinamiki-6869723/vtoroi-zakon-
termodinamiki-6874399
https://resh.edu.ru/subject/lesson/3763/

[IpuBneuenune
BHUMaHUSA
o0yJarommxcs K
LIEHHOCTHOMY
ACTIEKTY M3y9aeMbIX
Ha ypOKax SIBJICHUI,
OpraHM3aIMs UX
paboTHI C
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MoJIy4aeMoi Ha
YPOKE COIHATBHO
3HAYNMOM
nHpopmanmei —
HHHAIMMPOBAHUE €€
00CYXKIICHHS,
BBICKA3bIBAHMUS
00yJaroIUMHUCS
CBOET0 MHEHHS 10 €€
MOBO/TY, BEIPAaOOTKH
CBOETO K HEel
OTHOIIIEHHS,
HCIIOJB30BAHNE
BOCITUTATCIIBHBIX
BO3MOJKHOCTE
COJIEPIKAHUS
yueOHOro npeaMera
yepe3 JEMOHCTPALIUIO
00y4aloMnMCs
PUMEPOB
OTBETCTBEHHOTIO,
IPaXKIaHCKOrO
[IOBEJEHHS,
MPOSIBJICHUS
YEJIOBEKOIIIOOHS 1
JI00pOCepIeuHOCTH,
4epe3 moabop
COOTBETCTBYIOIIUX
TEKCTOB I YTEHUS,
3a1a4 Jyisl peleHus,
MPOOJIEMHBIX
CUTyalun

U OOCYKIICHIIS B
KJIacce.

3.3

ArperaTHble COCTOSIHUS

BewectBa. Da3oBble nepexoabl

14

https://resh.edu.ru/subject/lesson/3741/
https://www.yaklass.ru/p/fizika/10-klass/osnovy-
termodinamiki-6869723/agregatnye-sostoianiia-
veshchestva-fazovye-perekhody-6879116

[IpuBneuenune
BHUMaHUSA
o0yJarommxcs K
LIEHHOCTHOMY
ACTIEKTY M3y9aeMbIX
Ha ypOKax SIBJICHUI,
OpraHM3aIys ux
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paboTEHI ¢
MoJIy4aeMou Ha
YPOKE COIHATBHO
3HAYUMOM
nHpopmanmen —
HHHAIMMPOBAHUE €€
00CYXKIICHHS,
BBICKa3bIBAHMS
00yJaroIUMHUCS
CBOET0 MHEHHS 10 €€
MOBO/TY, BRIPAaOOTKH
CBOETO K HEel
OTHOIIIEHHS;
HCIIOJIB30BAHNE
BOCIIUTATCIIBHBIX
BO3MOJKHOCTEM
COJIEPIKAHUS
yueOHOro npeaMera
yepe3 JEMOHCTPALIUIO
o0y4aromumest
PUMEPOB
OTBETCTBEHHOTIO,
IPaXKIaHCKOrO
[IOBEJEHHS,
MIPOSIBJICHUS
YEJIOBEKOIIIOOHS 1
JI00pOCepIeUHOCTH,
4epe3 moabop
COOTBETCTBYIOIIUX
TEKCTOB I YTEHUS,
3a1a4 Jyisl peleHus,
MPOOJIEMHBIX
CUTyalun

JUTst 00CYXIeHHS B
KJIacce.

HWroro no pazaeny 49
Paznea 4. DJJIEKTPOANHAMUKA

https://resh.edu.ru/subject/lesson/6293/ IpuBneuerHne
4.1 DJIeKTpUIECKOe TIOTIE 24 https://www.yaklass.ru/p/fizika/10- BHUMAaHHsI

klass/elektrodinamika-elektrostatika-

o0yJarommxcs K
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6894664/elektrostaticheskoe-pole-6890546
https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/kontrolnaia-rabota-po-teme-7141898

[IEHHOCTHOMY
ACTIEKTY M3y4aeMbIX
Ha ypOKax sIBJICHU,
OpraHu3aIs ux
paboTEHI ¢
oJay4aeMoi Ha
YpPOKE COIMAIBHO
3HAYUMOI
nHpopmanmen —
HHHAIMMPOBAHUE €€
00CYXIICHMS,
BBICKA3bIBAHHS
00yJaroIUMHUCS
CBOET0 MHEHWUSI 10 e
HOBOAY, BEIPaOOTKH
CBOETO K Heil
OTHOILICHHUS;
UCIIONIb30BaHKE
BOCIIMTATCIBbHBIX
BO3MOXXHOCTEM
COZIepIKaHuUs
yueOHOro npeaMera
4yepe3 JeMOHCTPALIUIO
o0y4aromumest
MPUMEPOB
OTBETCTBEHHOI'O,
TPaXKIaHCKOTO
TOBEICHHSI,
MPOSIBJICHUS
YEJIOBEKOIIO0HS U
JI00pOCepIeUHOCTH,
gepe3 mogoop
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHHS,
3a]a4 Jyisl peleHust
3ajau.

4.2

ITocTOSIHHBIN NEKTPUYECKUI
TOK

24

https://resh.edu.ru/subject/lesson/5901/
https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-postoiannyi-elektricheskii-
tok-6898593/zakon-oma-dlia-neodnorodnogo-
uchastka-tcepi-i-zamknutoi-polnoi-tcepi-6894665

[IpuBneuenune
BHUMAaHHUS
o0yJarommxcs K
[IEHHOCTHOMY
ACHEKTY M3y9aeMbIX
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https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-postoiannyi-elektricheskii-
tok-6898593/kontrolnaia-rabota-po-teme-6900209

Ha ypOKax sIBIICHU,
OpraHu3aIHs ux
paboTEHI ¢
MoJay4aeMoi Ha
YPOKE COIHAaIbHO
3HAYUMOI
nHpopmanmei —
HHHAIMMPOBAHUE €€
00CYXIICHMS,
BBICKA3bIBAHHS
00yJaroIUMHUCS
CBOETO MHEHUSI I10 €€
MOBO/TY, BRIpAOOTKH
CBOETO K Heil
OTHOILICHHUS;
HCIIOJIb30BaHKE
BOCIIMTATCIBbHBIX
BO3MOXKHOCTEH
COJIEPIKAHUS
yueOHOro npeaMera
4yepe3 JeMOHCTPALIUIO
o0y4aromumest
PUMEPOB
OTBETCTBEHHOI'O,
TPaXKIaHCKOTO
TOBEJICHMSI,
MIPOSIBIICHUS
YEJIOBEKOIIO0HS U
JI00pOCepIeUHOCTH,
4epe3 moabop
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHHSI,
3a1a4 Jyisl peleHus,
MPOOJIEMHBIX
CUTyalun

IUTSE OOCYKIICHUISI B
KJacce.

https://www.yaklass.ru/p/fizika/10- Opranu3zarms
43 O T me————— klass/elektrodinamika-postoiannyi-elektricheskii- redcTa
' tok-6898593/zakon-oma-dlia-neodnorodnogo- MOTHBHPOBAHHBIX U
uchastka-tcepi-i-zamknutoi-polnoi-tcepi-6894665 9pYAUPOBAHHBIX

49




https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-postoiannyi-elektricheskii-
tok-6898593/kontrolnaia-rabota-po-teme-6900209

o0yJarommxcs

HaJl X
HEYCIEBAIOIIIMH
OJTHOKJTACCHUKAMH,
JIAOIIEero
00yJarommmcst
COIMAITBHO
3HAYMMBIH OITBIT
COTPYIHHYECTBA H
B3aUMHOM TIOMOIIIN;
WHunmupoBanue u
MOMIICPKKA
HCCIIeI0BATENbCKOM
JIeATENbHOCTH
00y4arommxcst

B paMKax pean3aIuu
HMHN
WHAWBUAYAJIbHBIX U
IPYHIIOBBIX
HCCIIeI0BATENbCKHX
HPOEKTOB, YTO JACT
o0y4aromumest
BO3MOXKHOCTb
NPUOOPECTH HABBIK
CaMOCTOSATEIBHOTO
peleHus
TEOPETUUECKOU
pOoOJIEMBI, HABBIK
TeHEepUPOBAHHUS U
oopmiteHHs
COOCTBEHHBIX HIEH,
HaBbIK
YBaXXHUTEINBEHOTO
OTHOLICHHS K YY)KUM
unesm,

0 OpMIICHHBIM B
paborax mpyrux
HCCIICIOBATEIICH,
HaBBIK ITyOJIMYHOT O
BBICTYIUICHUS IIEpex
ayJIuTOpUEH,

50




APryMCHTHPOBAHUA U
OTCTaMBaHUS CBOEH
TOYKH 3PCHMUS.

Hroro no pazgeny

54

Paznen 5. PUSMYECKUMA IPAKTUKYM

5.1

®u3n4YecKUil NPaKTUKYM

16

16

Opranuzanus
medcrBa
MOTHBUPOBAHHBIX U
SPYAMPOBAHHBIX
0o0yJaroImmxcs

HaJ UX
HEyCIIEBaIOIMU
OJTHOKJIACCHUKAMH,
JIAFOIIETO
o0ydaromumest
COIMAITLHO 3HAYMMBII
OIIBIT COpr}IHI/I‘{eCTBa
M B3aMMHOM ITOMOIIIH;
WNHunuupoBanue u
MO ACPIKKA
HMCCIIEI0BATEIHCKON
JIeSITETPHOCTU
00y4aromuXcst

B paMKax peaau3aliiu
UMHU
WHIUBUAYAIBHBIX U
TPYIIIOBBIX
HCCIIEOBATEIBCKIX
MIPOEKTOB, YTO JAaCT
o0y4aroImumcst
BO3MOXKHOCTB
MPUOOPECTH HABBIK
CaMOCTOSITENTFHOTO
pemeHns
TEOPETUIECKON
po0IEMBI, HaBBIK
TEeHEPUPOBAHUS U
odopmieHns
COOCTBEHHBIX HMJIEH,
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HaBBIK
YBaXXHUTENBHOTO
OTHOLICHHS K YY)KUM
unesm,

0o OpMIICHHBIM B
paborax apyrux
HCCIIeIoBaTENeH,
HaBBIK MyOJINYHOTO
BBICTYIUICHHS TIEpe]]
ayauropueii,
apryMEHTHPOBAHHS
OTCTaMBaHUs CBOCH
TOYKHU 3PCHHUSL.

Uroro no pazaeny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[MPOTPAMME
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11 KVIACC

Hanvenosanne paseto e KosnuyecTBO 4acoB SnexTpo ¢ (unpposbie) BocnurarenbHblii
o HMCHOBaAHHU J1€J1I0B U TEM JICKTPOHHBbIC (ITH BbI
Ne n/n NPOrpamMMbl Bcero Konrponeasie IpakTHaeckue o0pa3oBaTesbHbIE pecypChI foTertal
padoTsl padoTsl
Paznea 1. QJJJEKTPOAUHAMHUKA
[Ipusneuenue
BHUMAaHUA
https://mwww.yaklass.ru/p/fizika/11- OSZ:?)}STLEE;CH;HGKT
klass/infografika-po-fizike- E3 ACMBIX y y
6925559/re-e7d73dce-efdd-4ed9-9aba- Hay;powx -
11 MarsuTtHoe mnojie 14 6a4a?584280a _ OpraHu3aIus ux
https://www.yaklass.ru/p/fizika/11- AGOTEI ¢ HOJVIAEMOit
klass/elektrodinamika-magnitnoe- ia oKe Co HIZ: LHO
pole-6928993/fizicheskoe-opisanie- YPOKe cotHai
. - 3HAYUMOU
magnitnogo-polia-6925548 N
nHpopmanuen —
WHUIIMUPOBAHUEC €€
00CYKICHHS;
Opranusanus medcersa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
00y4alomuXCst
HaJ Ux
HEYyCIIEBAOINMU
https://www.yaklass.ru/p/fizika/11- Oigof?gCHHKaMH’
klass/infografika-po-fizike- 2[6 H;}O e
6925559/re-e7d73dce-efdd-4ed9-9aba- yHaom N
6a4aa58428ca COIIMAJIbHO 3HAYUMBIN
1.2 DOneKTpOMarHuTHAsT HHAYKIHS 13 1 OITBIT COTPYAHUYIECTBA

https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamika-magnitnoe-
pole-6928993/fizicheskoe-opisanie-
magnitnogo-polia-6925548

¥ B3aMMHOM ITOMOIIIH;
WNHunmupoBanue u

MO ACPIKKA
HUCCIIENOBATEIBCKON
NeSITENLHOCTH
o0yJarommxcs

B PaMKax pearu3aliin
MU HHIUBHYaTbHBIX
Y TPYIIIOBBIX
HCCIIEIOBATEIbCKUX
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MPOEKTOB, YTO JACT
o0yJarommmcst
BO3MOXHOCTh
pUOOpECTH HaBBIK
CaMOCTOSITEIILHOTO
peleHus
TEOPETUIECKOM
MPOOJIEMBI, HaBBIK
TCHEPUPOBAHHUS U
oopmieHus
COOCTBEHHEIX MJIEH,
HABBIK YBOKHUTEIBHOTO
OTHOIICHHS K YY)KUM
nyesiM, ohOpMIICHHBIM
B paboTax Apyrux
HCCIIeI0BaTENCH,
HAaBbIK ITyOJINYHOTO
BBICTYIUICHUS TIEPE
ayauTopueH,
apryMEHTHPOBAHHUS U
OTCTanBaHHUS CBOEH
TOYKH 3PEHHUSL.

Hroro nn

0 pazgeny

27

Pazpnen 2. KOJIEBAHUS M1 BOJIHBI

2.1

Mexannuyeckue KojieOaHus

10

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

[IpuBneuenue
BHUMaHUs
00y4aroIuXCs K
LIEHHOCTHOMY aCIIeKTY
U3ydaeMBbIX

Ha ypOKax sIBJICHUI,
OpraHM3aIMs UX
paboThI ¢ oITyyaeMoun
Ha YpOKE COLMAILHO
3HaYUMOHI
HHPOpMAIIHEH.

2.2

DNeKTpOMarHUTHEIE KOJIEOaHHS

15

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

[IpuBneuenune
BHUMAaHHUS
o0yJarommxcs K
IIEHHOCTHOMY acCIIeKTy
M3Yy9aeMBIX
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Ha ypOKax sIBIICHU,
OpraHM3aIys UX
paboTHI ¢ morydyaeMoun
Ha YpOKE COLUAILHO
3HaYNMOMN
nHpopmanmen.

2.3

Mexannueckue u
3JIEKTPOMATHUTHBIE BOTHBI

10

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

Opranusanus medcersa
MOTHBHPOBAHHBIX U
SPYIMPOBAHHBIX
o0yJaroImmxcs

HaJl UX
HEyCIIEBaIOIMU
OJTHOKJIACCHUKAMH,
JIAFOIIETO
00y4arouMCs
COIMAITLHO 3HAYNMBIi
OIIBIT COTPYAHUYECTBA
W B3aMMHOH TTOMOIIIH;
NuunuupoBanue u
HOIEPKKA
HMCCIIEI0BATEIHCKON
JEATEINbHOCTH
00y4alomuXCst

B paMKax pealn3anuu
VMM MHIVBHAYAIBHBIX
Y IPYIITOBBIX
HCCIIeI0BATENBCKHX
IPOEKTOB, YTO JACT
o0y4aromumcst
BO3MOXHOCTB
MPUOOPECTH HABBIK
CaMOCTOSATEIBHOTO
peleHns
TEOPETUIECKOU
poOIEMbI, HABBIK
TeHEPUPOBAHUS U
odopmuenus
COOCTBEHHBIX MJIEH,
HaBbIK YBOKUTEIBHOTO
OTHOLICHHS K YY)KUM
nyesiM, 0pOpMIICHHBIM
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B paboTax Apyrux
HCCIIeI0BaTENCH,
HaBBIK ITyOJIIMYHOTO
BBICTYIUICHUS NIEpe
ayauropueii,
apryMeHTHPOBaHUS U
OTCTaNBaHUsA CBOEH
TOYKHU 3pPEHUs.

https://resh.edu.ru/subject/lesson/4914/
https://resh.edu.ru/subject/lesson/3843/
https://www.yaklass.ru/p/fizika/11-

[IpuBneuenue
BHUMaHUS
00yJaromuxcs K
LIEHHOCTHOMY aCIIEKTy
H3Yy4aeMbIX

2.4 Ontuka 25 klass/elektrodinamika- Ha ypOKax SBJICHUH,
geometricheskaia-optika- OpraHu3aIus ux
6928996/zakony-geometricheskoi- paboThI ¢ OMy9IaeMoi
optiki-6927514 Ha ypOKe COLUaJIBHO

3HAYUMOKN
nHpopmanmen.

HUroro no pazaeny 60

Paznen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJbHOCTH

[IpuBneuenue
BHHUMAaHMHA

https://www.yaklass.ru/p/fizika/11-
klass/osnovy-spetcialnoi-teorii-

00y4aroIuXCs K
[ICHHOCTHOMY aCIeKTy
H3y4aeMBIX

3.1 Ocnossl CTO 5 otnositelnosti-6928998/elementy- Ha YpOKax SBJICHHI,
reliativistskoi-teorii-6927517 OpraHu3aIus uxX
https://resh.edu.ru/subject/lesson/5907/ | paGoTsl ¢ momyIaemMoit

Ha YpOKE€ COIMAJIbHO
3HAYUMOI
uHpopmanmen.

HWroro no paznery 5

Paszgen 4. KBAHTOBAS ®U3UKA
htps://resh.edu.ru/subject/lesson/3910/ | TlpusneueHue

KopryckynsipHo-BOTHOBOIMA https://www.yaklass.ru/p/fizika/11- BHUMAaHHsI
4.1 15 g
Jyan3M klass/kvantovaia-fizika- 00yJaromuxcst K
6928999/svetovye-kvanty-6929001 [IEHHOCTHOMY aCIEeKTY
4.2 dusznka aroma 5 https://resh.edu.ru/subject/lesson/3910/ | H3y1a€MbIX
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https://www.yaklass.ru/p/fizika/11-
klass/kvantovaia-fizika-
6928999/svetovye-kvanty-6929001

4.3

®u3rkKa aTOMHOIO sApa U
3JIEMEHTAPHBIX YaCTHIL

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

Ha ypOKax sIBIICHU,
OpraHM3aIys UX
paboTHI ¢ morydyaeMoun
Ha YpOKe COLHAILHO
3HaYNUMOI
nHpopmanmei —
WHHAIMMPOBAHHUE €€
00CYXKIICHHS,
BBICKa3bIBaHMUS;
Opranuzanus medcersa
MOTHBHPOBAaHHBIX U
SPYAMPOBAHHBIX
o0yJaroImmxcs

HaJ ux
HEyCIIEBAIOIIMHU
OJTHOKJIACCHUKAMH,
JIAFOIIETO
00y4aloMnMCs
COIMAITLHO 3HAYNMBIi
OIIBIT COTPYIHUYECTBA
M B3aMMHOM ITOMOIIIH;
WNHnnuupoBanue u
HOTEPKKA
HMCCIIEI0BATEIHCKON
JeATEINbHOCTH
00y4aloMuXCst

B paMKaX pealtn3anuu
VMM MHIVBHAYAIBHBIX
Y IPYIITOBBIX
HCCIIeI0BATENBCKHX
MPOEKTOB, YTO JACT
o0y4aroImumcst
BO3MOXHOCTB
MPUOOPECTH HABBIK
CaMOCTOSATEIBHOTO
pelIeHus
TEOPETUUECKON
po0IEMBI, HaBBIK
TeHEPUPOBAHUS U
odopmieHns
CcOOCTBEHHBIX HIEH.

57




HWroro no paszneny

25

Pazgea S. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

5.1

OneMeHTH aCTPOHOMUU U
acTpodu3uKu

12

https://www.yaklass.ru/p/fizika/11-
klass/stroenie-vselennoi-
6929002/fizicheskoe-opisanie-
kosmicheskikh-tel-i-sistem-6928801
https://resh.edu.ru/subject/lesson/4935/
https://resh.edu.ru/subject/lesson/4937/

Hcnonb3oBanue
BOCITUTATENBHBIX
BO3MOXKHOCTEH
CoJIepKaHUs yIeOHOTrO
TpeMeTa Yepes
JIEMOHCTPAITHIO
00yJaromumcst
MPUMEPOB
OTBETCTBEHHOIO,
IPaxIaHCKOrO
ITOBEJCHHS,
HpOﬂBHeHI/IH
YEJIOBEKOIFOOUS 1
JI0OPOCEPICUHOCTH,
4epes moaoop
COOTBeTCTByIOH_II/IX
TEKCTOB JJIs YTEHUS,
3a/1a4 JUIs peleHusl,
MpOOJIEMHBIX CUTYalUi
JUIsl 00CYXIIeHHs B
KJ1acce;

Opranusanus medcerea
MOTHBHPOBAHHBIX U
SPYIMPOBAHHBIX
00y4alomuXCst

HaJl X
HEYCIIEBAIOIIMU
OJIHOKJTACCHUKAMH,
JIaoIIEero
o0y4aroImumMcst
COITMAJIFHO 3HAYMMBII
OITBIT COTPY/IHUYECTBA
¥ B3aMMHOM ITOMOIIIH;
WNHunuupoBanue u
MOAIEPIKKA
HUCCIIENOBATEIbCKON
NIEATELHOCTH
o0yJarommxcs

B paMKax peaau3aiuu
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HUMH UHIUBUYATbHBIX
U TPYIIIOBBIX
HCCIIEeI0BATEbCKUX
MPOEKTOB, YTO JACT
00yJaromumMcst
BO3MO)KHOCTD
MpHOOPECTH HABBIK
CaMOCTOSITEIILHOTO
peleHus
TEOPETUIECKOM
POOJIEMEI.

Hroro no pazaeny

12

Pazgen 6. PUSUUYECKUI MPAKTUKYM

6.1

Du3n4YeCKUil NPaKTUKYM

16

16

Opranusanus medcersa
MOTI/IBI/IpOBaHHI)IX u
SPYAUPOBAHHBIX
00y4arommxcs

Hag Ux
HEYCIEBAIOIIUMHI
OHOKJIACCHUKAMH,
JIaroIEero
o0y4aromumest
COIMAJIbHO 3HAYMMBII
OIIBIT COTPYAHUYECTBA
¥ B3aMMHOM ITOMOIIIH;
WNHunuupoBanue u

MO AePIKKa
HUCCIIE0OBATEIbCKON
NeITEILHOCTH
00y4aIOInXCs

B paMKax pearu3aliin
MU HHIABHYATbHBIX
U TPYIIIOBBIX
HCCJIENOBATEIbCKUX
MPOEKTOB, YTO JacT
0o0yJarommmcs
BO3MOKHOCTH
pHOOPECTH HABBIK
CaMOCTOSITEILHOTO
pemeHns
TEOPETUUECKOU
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POOJIEMEI, HaBBIK
TeHEPUPOBAHUS U
odopmeHUs
COOCTBEHHEIX MJIEH,
HaBBIK YBKHUTEILHOTO
OTHOIIIEHHS K UYXKHM
uaesiM, ohOpMIICHHBIM
B paboTax Apyrux
uccieaoBaTene,
HaBBIK MTyOJIUYHOTO
BBICTYIICHUS TIEPE]T
ayauropueii,
apryMeHTHPOBAHUS U
OTCTarMBaHUs CBOEH
TOYKH 3PEHUS

Hroro no paszneny

16

Paznen 7. OGOBIIAIOIHIEE IIOBTOPEHUE

CucremaTusanys 1 00001eHUE
MIPEAMETHOTO COZIEPIKAHUS U
7.1 ONbITa AEATEIHHOCTH,
MPHOOPETEHHOTO TPH H3yICHUH
kypca ¢usuku 10 — 11 knaccos

15

https://www.yaklass.ru/p/itogovyj-
kontrol/fizika/godovye-kontrolnye-
raboty-7119752/re-e98ec82f-725e-
429d-ae56-2ab8dea35598

IIpumeneHnue Ha ypoke
WHTEPaKTHBHBIX (OpM
paboThI ¢
00y4aIOIIIMHUCS:
MHTEJJICKTYaIbHBIX
Urp, CTUMYIHPYIOLIHX
MI03HABATENbHYIO
MOTHBALIUIO
00y4aloIIuXCs;
JUIaKTHIECKOT O
Teatpa, rIe
MOJTy4EHHBIE Ha YPOKE
3HAHUS OOBITPHIBAIOTCA
B Te€aTpaJbHBIX
MOCTaHOBKAX;
JIUCKYCCHI1, KOTOpBIE
JTAIOT 0O yJarOmUMCs
BO3MOXHOCTB
MIPHOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHBHOT'O
JIMAJora; rpynnoBon
paboThI wiw paboTH B
napax, KOTOpbIe ydaT
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o0yJarommxcs
KOMaHHOH paboTe u
B3aUMOJIEHCTBHIO C

JPYTEMHA
00yJaroIUMHUCS;

Hroro no pazueny 15

PesepBHOe Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 170 16

[MNPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHBI
0 e padoThI

IIpakTU4ecku
e padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

dusnka —
(yH1aMeHTanbHas HayKa O
IpUpoJie

Hayunsbrit MeTo mo3HaHust
Y METOJIbl UCCIIEIOBAHUS
(bUBUYECKUX SIBJICHUHN

OKCIEPUMEHT U TEOPHS B
rpolecce Mo3HaHUs
npuposl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE

CriocoOb1 U3MepeHust
(bu3MYECKUX BETUYHH

https://resh.edu.ru/sub
ject/lesson/5894/start/
90071/

AOcomroTHasg U
OTHOCHUTEIbHAS
MOTPEITHOCTH U3MEPEHUI
(U3HYECKUX BEITMYMH

MonenupoBanue B pU3UKeE.

Ponb u MecTo (puzuku B
(dbopMupoBaHUU
COBPEMEHHOMN HAYYHOH
KapTUHBI MUDA, B
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MIPAKTUYECKOU
NEeATEeNbHOCTH JII0JIEU

Mexanndeckoe IBMKEHHE.
Cucrema orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JIBHIKCHHUS.
[Ipsimas 1 oOpatHas 3agaun
MEXaHUKHU

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MIPOEKIINH Ha OCH
KoopauHar. TpaekTopusi.
[lepemenienue. CkOpoCTb.
NX npoekiuu Ha ocu
KOOpJAUHAT

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

PaBHOMepHOE
MPSAMOJIMHEHHOE
nsuxenue. ['papuyeckoe
OTHCaHKEe PABHOMEPHOTO
MPSAMOJIMHEHHOTO
JIBUKCHUS

10

CroxxeHue nepeMeIieHuii u
ckopocreil. Pemenne 3amau

11

HepaBHoMepHoe
JIBMKeHHE. MrHOBEeHHAs
CKOpPOCTB. Y CKOpPEHHE.
[IpssmonuHeriHOe IBUXKEHUE
C IIOCTOSIHHBIM YCKOPEHUEM

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

12

I'paduueckoe onucanue

https://resh.edu.ru/subject/lesson/3711/
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IIPSIMOJIMHENHOTO
JBUYKEHHUS C IIOCTOSTHHBIM
YCKOpEHUEM

13

CBoOOaHOE ITaJIcHHUE.
YckopeHnue cB0OOOHOTO
nagcHus. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU H
uX rpaduxu

https://resh.edu.ru/subject/lesson/3721/

14

JIBrm>keHue Tena,
OpOIIEHHOTO MO/ YTJIOM K
TOPH30HTY

https://resh.edu.ru/subject/lesson/3711/

15

KpuBosmHelinoe
JIBHXKEeHHUE. [[BHKEeHHE 110
OKPY)KHOCTH. YTJIOBas U
JINHEITHAs CKOPOCTh.
[Tepuon u yacrora.
LenTpocTpemurenbHoe U
MIOJIHOE YCKOPEHHUE

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

16

KonTtponpHas padota no
teme "Kunematuka"

klass/kinematika-materialnoi-tochki-
6585327/kontrolnaia-rabota-po-teme-6633262

17

[TepBriif 3akoH HproTOHA.
NHepuunanbHble CUCTEMBI
otcuéra. [ [puHiun
OTHOCHUTENBLHOCTH ["anmuies.
HeunepuuansHsie cuctembl
OTCYETa

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

18

Cuna. PaBHOzelcTBYIOIIAS
cuna. Bropoi 3akoH

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

19

BsauMmonelicTBue Tei.
Tpernii 3akoH HproToHa

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

20

[IpuHnun cyneprno3unun
cui. Pemenue 3ana4 Ha
IIPUMEHEHHE 3aKOHOB
HeroTona

21

3aKOH BCEMHUPHOTO
TATOTEHUS.
DKBUBAJICHTHOCTh
rpaBUTAIMOHHOMN U
MHEPTHOMN MaccChl

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

22

Cuna TsKecTy U
YCKOpPEHHUE CBOOOTHOTO
MaJeHUs

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

23

JIBukeHre HeOEeCHbIX Te U
UX UCKYCCTBEHHBIX
ciiyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb.
3akonbl Kenepa

24

Cuna ynpyroctu. 3aKoH
I'ykxa. Bec Tena

https://resh.edu.ru/subject/lesson/4721/

25

Cuna tpenus. [Ipupona u
BHJIbI CUJI TPEHUSL.
JIBr>keHne B )KUAKOCTU U
rase ¢ y4éToM CHUJIbI
COITPOTHUBIICHUS CPEbI

https://resh.edu.ru/subject/lesson/4721/

26

JlaBneHue.

https://resh.edu.ru/subject/lesson/4721/

65




I'mppocraTtuyeckoe
nasnenue. Cuiia Apxumena

27

AOCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarensHoe 1
BpaIaTeNbHOE ABHKEHHE
TBEPJOTO Tela

https://resh.edu.ru/subject/lesson/6288/start/47151/

28

MoOMEHT CuJIbI
OTHOCHUTEIIBHO OCH
BpateHus. [limevo cumbl

https://resh.edu.ru/subject/lesson/6288/start/47151

29

CrnoxxeHue cuil,
MPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECHUS
TBEpAOTO Tena. Bumapl
paBHOBeECHS

https://resh.edu.ru/subject/lesson/4721/

30

Pemenue 3agau

31

KonTtponsHas padoTa no
teme "Iunamuka. CtaTuka
TBEpAOro Tena"

https://resh.edu.ru/subject/lesson/6288/start/471
51

32

Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI
MaTepHUaTbHBIX TOYCK.
LenTtp Macc cucTemsl
MaTepHUaTbHBIX TOYCK.
Teopema o aBMKEHUU
LIEHTpa Macc

33

NMmynbc cuitsl 1
U3MEHEHHE UMITyJIbCa TeNa.
3aKOH COXpaHEHMS

https://www.yaklass.ru/p/fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-6859391/impuls-6846112
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nMIynbca. PeaktuBHoe
JBUKECHHE

34

MoMeHT uMItynbca
MaTepUaIbHOM TOUKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCAa B IEHTPAJIBHBIX
MIOJISAX

35

Pemenne 3amau

36

PaboTa cuiel Ha MaJloM U
Ha KOHCYHOM
TepeMenIeHUN.
I'paduueckoe
MpeACTaBICHUE PaOOTHI
cHIbl. MOIITHOCTE CHIIBI

37

Kunernueckas sneprusi.
Teopema 006 n3MEHEHUH
KMHETUYECKOU SHEepruu
MaTepHaIbHON TOUKH

38

IloTennmansHEIE U
HEMOTEHIUAJIbHEIE CHIIBL.
[ToTreHumanbHas SHEPTHSL.
Bropas kocmuueckas
CKOPOCTH

39

Tpetbs kocMuuecKast
ckopocTh. CBsi3b pabOTHI
HEMOTEHIIMAJIbHBIX CHJI C
U3MEHEHHEM
MEXaHUUYECKOH SHeprun

https://www.yaklass.ru/p/fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-6859391/zakon-
sokhraneniia-energii-v-mekhanike-6852654
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CHCTEMBI T¢I, 3aKOH
COXPAaHEHUS MEXAHUYECKOU
SHEPTUH

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE

bepnynnu s nneanbHOM
WKHUJKOCTH

41

KonTposbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS
B ME€XaHHUKe"

https://resh.edu.ru/subject/lesson/4719/

42

Pa3BuTHe npeacraBieHui o
MIPUPO/JIE TETIOTHI.
OCHOBHBIE TIOJIOKEHUS

MKT. duddy3us.
BbpoyHoBckoe nBHKEHNE

https://resh.edu.ru/subject/lesson/4722/

43

Ctpoenue ra3o00pa3HbIX,
KHUJIKAX U TBEPIBIX TEIL.
Xapakrep JBUKCHUS U
B3aMMO/ICHCTBHS YaCTHI]
BeIeCTBA

https://resh.edu.ru/subject/lesson/4722/

44

Macca u pazmepsl MOJIEKYJT
(atomoB). KonmnuecTBo
BemecTBa. [locTosHHas
ABoraipo

https://resh.edu.ru/subject/lesson/5898/

45

Temneparypa. TemioBoe
paBHoBecue. [Ikana
Llenbcus

https://resh.edu.ru/subject/lesson/5898/

46

Pemenue 3amau

https://resh.edu.ru/subject/lesson/4722/
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47

WNneannubiii ras. I'a3oBeie
3aKOHBI

https://resh.edu.ru/subject/lesson/4722/

48

YpaBHeHue Menpeneena-
Knaneiipona. Peenne
3aza4

https://resh.edu.ru/subject/lesson/5898/

49

AOcoJroTHas TeMIiepaTypa.
3akoH JlanpTOHA

https://resh.edu.ru/subject/lesson/5898/

50

H3omnporiecchl B H€aTbHOM
ra3€ C IOCTOSIHHBIM
KOJIMYECTBOM BEILlECTBA

https://resh.edu.ru/subject/lesson/4722/

51

I'paduueckoe
MpeCTaBICHIE
M30TIPOIIECCOB: N30TEPMa,
n30Xx0pa, n3obapa

https://resh.edu.ru/subject/lesson/4722/

52

OcHoBHoe ypaBHeHue MKT

https://resh.edu.ru/subject/lesson/5898/

53

Pemenue 3agau

54

Cas13b aOCOTIOTHOM
TEMIEPATYPHI
TEPMOIUHAMHYECKOMN
CUCTEMBI CO Cpe/iHel
KUHETUYECKOMN dHEepruein
MOCTYNaTebHOTO
TEIUIOBOTO JIBHKEHUS €&
YaCTHII

https://resh.edu.ru/subject/lesson/5898/

55

O060011IEHNE U
CUCTEMATU3AaIMs 3HAHUN 110
teme "OcHoBsl MKT"

https://www.yaklass.ru/p/fizika/10-klass/osnovy-
molekuliarno-kineticheskoi-teorii-mkt-
6858725/kontrolnaia-rabota-po-teme-6865851

56

KonTponpHas pabota o

https://www.yaklass.ru/p/fizika/10-klass/osnovy-
molekuliarno-kineticheskoi-teorii-mkt-
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teme "OcuoBst MKT"

6858725/kontrolnaia-rabota-po-teme-6865851

TepMoauHamMuyeckast
cucTeMa. 3aJaHue
BHEIIHUX ycnoBui juist T/
cucteMbl. Boemnne u
BHYTPEHHHUE TTapaMETPHI.

https://www.yaklass.ru/p/fizika/10-klass/osnovy-

57 termodinamiki-6869723/pervyi-zakon-

Hapametper T/ crcTemer termodinamiki-6869724

KaK CpeIHUE 3HAYCHUS

BEJIMYHH, OTTUCHIBAIOIITNX

€€ Ha MUKPOCKOITMYECKOM

YpOBHE

HyneBoe nauano

TEPMOJNHAMUKH. https://www.yaklass.ru/p/fizika/10-klass/osnovy-
58 Camonpou3BoIbHas termodinamiki-6869723/pervyi-zakon-

penakcarust TJI cucTeMbI K termodinamiki-6869724

TEIUIOBOMY PaBHOBECHIO

Mogenrs naeanbpbHOTO ra3a B

TepMOIHAMIKe. Y CIIOBHS https://\_/vww_.yfalklass.ru/p/fizikg/lO—kIass/osnovy—
59 5 termodinamiki-6869723/vtoroi-zakon-

TIPUMCHUMOCTH 5TOH termodinamiki-6874399

MOJCIH

YpasHenne Menneneena- https://www.yaklass.ru/p/fizika/10-klass/osnovy-
60 Knaneiipona u Belpa’keHne termodinamiki-6869723/vtoroi-zakon-

JUIsl BHYTpEHHEi sHepruu termodinamiki-6874399

Brerpaxenue s

BHYTPEHHEH 3HEpruu
61 0JTHOATOMHOI'0 HSaJIbHOTO

raza. KBasucratuueckue u

HECTAaTUYECKUE MPOLECCHI
62 OneMeHTapHas paboTa B
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TEPMOIMHAMHUKE.
Beruncnenue paboThl o
rpaduky mporuecca Ha pV-
IrarpaMmme

63

Temnonepenaya kak crnoco0

W3MEHEHHUs BHYTPEHHEN
sHepruu T/] cucrems! 6e3
COBEPUICHUS padOTHI

64

Kousexmnus,
TETUIONPOBOJHOCTb,
W3JTy4YEHHE

65

KonmaecTBO TEMIOTHI.
TemnoéMKocTh Tea.

VY enpHast U MOJSIpHAS
TEINIOEMKOCTH BeIlecTBA.
VY enbHasg TEIIoTa
CrOpaHus TOTIMBA

66

Pacuér xommyecTBa
TCIUIOTHI ITPH
TEILIonEpeaadec

67

[Tonsarue 00 aguabaTtHOM
npouecce. [lepBblit 3aKoH
TEPMOIUHAMHKH

68

KonnuecTBo TEmoThl 1
paboTa Kak Mephbl
W3MEHEHUSI BHYTPEHHEN
sHepruu T/I cucremsl

69

Bropoit 3akoH
TEPMOAVHAMUKH VISt

https://www.yaklass.ru/p/fizika/10-klass/osnovy-
termodinamiki-6869723/vtoroi-zakon-
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PaBHOBECHBIX U
HCPAaBHOBCCHBIX
MPOLIECCOB.
HeobOpaTumocthb
IIPUPOJHBIX IIPOLIECCOB

termodinamiki-6874399

70

[TpuHIMIIBI NEACTBUSA
TernoBbiX MamnH. KITJ]

71

MaxkcumanbHoe 3HaYeHne
KIIA. Huxn Kapuo

72

Pemenue 3agau

73

OKOJOTHIECKHUE ACIIEKTHI
HNCIIOJIB30BAaHUS TCIIJIOBBIX
nBurareseil. TemnmoBoe
3arpsi3HEHUE OKPYKarolen
cpenbl

74

Pemenue 3agau

75

O0o00menne u
CHCTEMAaTH3alMs 3HaHUH 110
teme "TepmoanHamuka.
TemnoBsle MaIIHEBL"

https://resh.edu.ru/subject/lesson/3763/

76

KonTtponsHas padoTa no
teme "TepmoanHamMuka.
TenmoBrie MaIMHB"

https://resh.edu.ru/subject/lesson/3763/

77

[Tapoo6OpazoBanue u
KoHzeHcauus. Mcnapenue
Y KUIIEHUE. Y IeTbHas
TEIUIOTa MapooOpa3oBaHUS

https://resh.edu.ru/subject/lesson/3741/

78

Hacrwiniennrsie n

https://resh.edu.ru/subject/lesson/3741/
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HEHACBIII[EHHBIC TTAPHIL.
KauecTBennas
3aBHCUMOCTD IUNIOTHOCTU H
JIaBJICHUST HACBIIIEHHOTO
rapa oT TeMIepaTypbl, UX
HE3aBHCUMOCTb OT 00bEMa
HACBIIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHHS OT JaBJICHUS B
KHAJIKOCTH

BrnaxnocTs Bo3ayxa.

79 AOcomoTHas 1 https://resh.edu.ru/subject/lesson/3741/
OTHOCHUTEJIbHAS BIIAXKHOCTh
80 Pemtenue 3amay
Trépnoe Teno.
Kpucrammmyeckne u https://www.yaklass.ru/p/fizika/10-klass/osnovy-
81 aMmopdHBbIe Tena. termodinamiki-6869723/agregatnye-sostoianiia-
AHH30TPONHS CBOICTB veshchestva-fazovye-perekhody-6879116
KpPUCTAJJIOB
IInaBnenue u
https:/lwww.yaklass.ru/p/fizika/10-klass/osnovy-
KpUCTAJLIN3AlUA. LT N
82 termodinamiki-6869723/agregatnye-sostoianiia-
Yaenbas Teniora veshchestva-fazovye-perekhody-6879116
iaBnenus. Cyonumarus
Jlebopmaruu TBEPAOTO
Tena. PacTsbkeHue u https://www.yaklass.ru/p/fizika/10-klass/osnovy-
83 cxartue. Cnsur. Monynb termodinamiki-6869723/agregatnye-sostoianiia-
fOnra. Ipenen ynpyrux veshchestva-fazovye-perekhody-6879116
nepopmaruit
84 TermoBoe pacupenue https://www.yaklass.ru/p/fizika/10-klass/osnovy-
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KUJIKOCTEN U TBEPJIBIX TEIL.
AHTapMOHHU3M TEIJIOBBIX
KOJIeOaHUI 9aCTHI]
BEIlIECTBA

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

85

[IpeoOpazoBanme SHEPTUU
B (ha30BBIX Iepexoax

86

YpaBHEHHE TETIOBOTO
OanaHca

87

Pemenne 3amau

88

[ToBepxHOCTHOE
HaTsokeHue. Kanumisipueie
siBJIeHUs. J{aBieHue mo
HCKPHBJICHHOU
IMOBEPXHOCTBIO )KUJIKOCTH.
®opmyna Jlamaca

https://www.yaklass.ru/p/fizika/10-klass/osnovy-
termodinamiki-6869723/agregatnye-sostoianiia-
veshchestva-fazovye-perekhody-6879116

89

O0o00mmenue u
cUCTEMAaTU3aIys 3HaHUH 110
Teme "ArperatHbie
COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoab"

90

KonTtponpHas padoTa no
Teme "ArperatHbie
COCTOSIHMS BEILIECTBA.
®dazoBble Iepexoabl"

91

DnekTpu3aius Ten u eé
MPOSIBJIICHUS.
Dnektpuueckuii 3apsia. [Isa
BHUJA JIEKTPUYECKUX
3apsnoB. [IpoBoaHuKy,

https://resh.edu.ru/subject/lesson/6293/
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JURJIEKTPUKHU U
MOJIYITPOBOAHUKHU

DneMeHTapHBbIN
BIEKTPUYECKUI 3apsi.

https://resh.edu.ru/subject/lesson/6293/

92
3aKOH COXpaHEHUs
JJIEKTPUYECKOTO 3apsja
B3anmonerictBue 3apsioB. )

https://resh.edu.ru/subject/lesson/6293/

93 Toueunble 3apsiIbl. 3aKOH
Kynona

94 Pemrenue 3amay
SHGKTpI/IquKoe moste. Ero httpS//\N\NWyaklaSSrU/p/lelka/lO-

05 o klass/elektrodinamika-elektrostatika-
ACUCTBHC Ha 6894664/elektrostaticheskoe-pole-6890546
DIIEKTPUUYECKUE 3apsabl
HanpsixénHocthb
BIIEKTPUYECKOTO TOJIA.

I[Tpo6HusIit 3apsy. JInauu https://www.yaklass.ru/p/fizika/10-

96 .. klass/elektrodinamika-elektrostatika-
HAMpPsDKCHHOCTH 6894664/elektrostaticheskoe-pole-6890546
JIIEKTPUYECKOTO TOJIA.

OnHopoaHoe

JIIEKTPUUYECKOE T0JIE

IToTeHManbHOCTH

3IEKTPOCTATUYECKOTO https://www.yaklass.ru/p/fizika/10-

97 klass/elektrodinamika-elektrostatika-
nosis. Pasocts 6894664/elektrostaticheskoe-pole-6890546
MOTEHIUATIOB U
HanpsDKEHUE
[ToTeHIMaNbHAas SHEPIUs https://www.yaklass.ru/p/fizika/10-

klass/elektrodinamika-elektrostatika-

98 3apsizia B

QJICKTPOCTATUYCCKOM IIOJIC.

6894664/elektrostaticheskoe-pole-6890546
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Tlotennuman
3IEKTPOCTATUYECKOTO TOJISI

99

CBs13b HaPSDKEHHOCTU
0JIS1 M Pa3HOCTH
MTOTEHIIMAJIOB JUIS
JIEKTPOCTATUYECKOTO MO

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/elektrostaticheskoe-pole-6890546

100

[IpuHIHn cyneprno3unun
BIEKTPUYECKUX TOJEH

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/elektrostaticheskoe-pole-6890546

101

Pemenue 3agau

102

[Tosie Toueunoro 3apsizaa.
[Tosie paBHOMEPHO
3apsKEHHOU cepbl

103

[Tosie paBHOMEPHO
3apsSHKEHHOTO 110 00BEMY
mapa. [lone paBHOMepHO
3apsSOKEHHON OECKOHEYHOM
IJI0CKOCTH

104

[IpoBoaHMKH B
ANEKTPOCTATHYECKOM II0JIE.
VYcnoBue paBHOBECHS
3apsIoB

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/elektrostaticheskoe-pole-6890546

105

JnsnexTpuku u
MOJYIPOBOJIHUKH B
AJIEKTPOCTATUYECKOM I10JIe

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/elektrostaticheskoe-pole-6890546

106

Konnencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOPA.
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DNEeKTPOEMKOCTD IJIOCKOTO
KOH/IEHCATOPa

107

[TapannensHOE coeMHEHUE
KOHJICHCATOPOB

108

IlocnenoBarenpHOE
COEIMHEHNE
KOHJIEHCAaTOPOB

109

DHeprus 3apsKEHHOTO
KOHJIEHCAaTopa

110

Pemenue 3agau

111

JIBrKeHMe 3apsyKeHHON
YaCTHULbI B OJTHOPOTHOM
JNIEKTPUYECKOM I10JIE

112

Pemrenue 3agau

113

O0o00menne u
cUCTEMAaTU3alys 3HaHUHU 110
TeMme "DIEeKTpUUECcKoe
nosne"

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/kontrolnaia-rabota-po-teme-7141898

114

KounTponsnas pabora no
TeMme "DIEeKTpUIeCcKoe
noJjie"

https://lwww.yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/kontrolnaia-rabota-po-teme-7141898

115

Cuna Toka. IlocTossHHBIN
TOK. YCJIOBHUS
CYyILLECTBOBAHUS
MOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

https://resh.edu.ru/subject/lesson/5901/

116

HcTtounuku Toka.
Hanpsoxkenne n 5/1C

https://resh.edu.ru/subject/lesson/5901/
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117

3axon Oma Juid yyacTka
LeNH. DIIEKTPUUECKOE
COTIPOTHUBJICHUE

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

118

3aBHCUMOCTD
COTIPOTHBIICHUS
OJTHOPOJTHOTO TIPOBOTHUKA
OT €ro JUINHBL U IUIOIIagN
MOTIEPEYHOTO CEUCHHUS

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

119

VY nenbHOe CONpOTUBIIEHUE
BelecTBa. Pemenne 3amay

120

IlocnegoBarenpHOE,
napajieIbHOEe, CMEIIaHHOE
COCIMHEHHE MMPOBOJHUKOB

121

Pacué€t pa3zBeTBIEHHBIX
AJIEKTPUYECKUX ETICH.
[TpaBuna Kupxroda

122

Pemenue 3agau

123

PaGora snextpuyeckoro
ToKa. 3akoH J[xoymns —
Jlenna

124

Pemenue 3amau

125

MomHocTs
3JIEKTPUYECKOTO TOKA.
TemoBast MOIITHOCTD,
BBLJIEIIIEMAsl HA PE3UCTOPE

klass/elektrodinamika-postoiannyi-elektricheskii-
tok-6898593/zakon-oma-dlia-neodnorodnogo-
uchastka-tcepi-i-zamknutoi-polnoi-tcepi-6894665

126

Pemenue 3amau

127

O/1C u BHyTpEeHHEE
COIPOTHBIIEHNE UCTOYHHKA
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TOKa

3axon OMa U1 ITOTHOMH

klass/elektrodinamika-postoiannyi-elektricheskii-

128 (3aMKHYyTOI) tok-6898593/zakon-oma-dlia-neodnorodnogo-
IIEKTPUUECKOH IeTH uchastka-tcepi-i-zamknutoi-polnoi-tcepi-6894665
129 Pemrenue 3amau
130 Mo1mHOCT, HCTOUHUKA
TOKa
131 KopoTkoe 3ambikanmne
132 Konpnencarop B nenu
MTOCTOSTHHOTO TOKa
133 Pemrenne 3amau
Pemrenue 3agad mo reme
134 "TlocTosTHHBIH
AIEKTPUYECKUN TOK"
Pemrenue 3agad mo reme
135 "[MocTostHHBII
AJIEKTPUYECKUN TOK"
Pemrenue 3agau mo reme
136 "[TocTostHHBII
AJIEKTPUYECKUN TOK"
Obobmere 1 https:// ki /p/fizika/10
137 CHCTEMATH3AIIA SEIaHHH 1o k:gzz}ewéia;ii:pzstz;a:nyi-elektricheskii-
Teme "HOCTO’HjHHH" tok-6898593/kontrolnaia-rabota-po-teme-6900209
ANEKTPUYECKUH TOK
KourposnbHas paboTa mo https://www.yaklass.ru/p/fizika/10-
138 teme "TlocTosiHHBIN klass/elektrodinamika-postoiannyi-elektricheskii-
JIIEKTPUYECKUHA TOK" tok-6898593/kontrolnaia-rabota-po-teme-6900209
139 DnekTpuyeckas https://www.yaklass.ru/p/fizika/10-
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MIPOBOJIUMOCTD Pa3IHYHBIX
BELLECTB. DIEKTPUUECKHUIL
TOK B METaJlIax.
CBepX1mpoBOIUMOCTh

klass/elektrodinamika-postoiannyi-elektricheskii-tok-
6898593/zakon-oma-dlia-neodnorodnogo-uchastka-
tcepi-i-zamknutoi-polnoi-tcepi-6894665

DNEeKTPUUYECKUM TOK B
pacTBOpax M pacIuraBax

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-postoiannyi-elektricheskii-tok-

140 6898593/zakon-oma-dlia-neodnorodnogo-uchastka-
AJIEKTPOJIUTOB. 3aKOHBI tcepi-i-zamknutoi-polnoi-tcepi-6894665
@apanes U1 JIIEKTPOIU3a
DNEKTPUYSCKUH TOK B
141 P
razax. Ilmazma
. https://www.yaklass.ru/p/fizika/10-
DJIEKTPUYIECKUI TOK B klass/elektrodinamika-postoiannyi-elektricheskii-tok-
142 BaKyyMme. BakyymHbIe 6898593/zakon-oma-dlia-neodnorodnogo-uchastka-
PHOOPHI tcepi-i-zamknutoi-polnoi-tcepi-6894665
https://www.yaklass.ru/p/fizika/10-
o klass/elektrodinamika-postoiannyi-elektricheskii-tok-
143 ONEKTPHYECKHH TOK B 6898593/zakon-oma-dlia-neodnorodnogo-uchastka-
MNOTyImpOBOAHUKAX tcepi-i-zamknutoi-polnoi-tcepi-6894665
TTOJyNPOBOIHUKOBEIE https://www.y_aklas_s.ru/p/flz_lkall(_J— _ )
144 5 klass/elektrodinamika-postoiannyi-elektricheskii-
HpHOOPEI tok-6898593/kontrolnaia-rabota-po-teme-6900209
®u3NUeCcKUil NPaKTUKYM
1o teme "M3Mepenue cuibl
TOKA Y HAIIPSKEHUS B LIETIU
IIOCTOSIHHOTO TOKAa MPU
145 MOMOIIH aHAJIOTOBBIX U

U(POBBIX U3MEPUTEIBHBIX
npubopoB" UK
"3HaKOMCTBO ¢ IIU(PPOBOI
nabopaTtopueii o (pusuke.
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[Ipumepsl usmepenus
(bU3NYECKUX BETMYUH TPU
IIOMOIIY KOMIIBIOTEPHBIX
JATYUKOB"

146

Pu3NYEeCKUN NPAKTUKYM
o Teme "M3yuenue
HEPAaBHOMEPHOTO
JBUKEHUS C LEbIO
ONpENEIIEHUS MTHOBEHHOM
ckopoctH"

147

Pu3N4eCcKuil IPAKTUKYM
no teme "M3mepenne
YCKOPEHUS MPU
MPSAMOJIMTHEHHOM
PaBHOYCKOPEHHOM
JBHKCHUH 110 HAKIIOHHOM
IUIOCKOCTH'" MJIN
"UccneqoBanue
3aBUCUMOCTH IyTH OT
BpPEMEHU NpHU
PaBHOYCKOPEHHOM
IBIKeHUN"

148

Ou3nyecKuil MPakKTUKyM
no teme "M3Mepenne
yCKOpeHUs: CBOOOAHOTO
najgenus" win "N3yuenue
JBUKEHUS TeTa,
OpOIIIEHHOTO
TOPU30HTAJIBHO"
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149

Pu3NYEeCKUN NPAKTUKYM
o reme "M3ydyenue
JBUKEHUS TeJa 10
OKPYKHOCTH C ITOCTOSIHHOM
110 MOJIYJIFO CKOPOCThIO"
niu "HccnenoBanue
3aBUCHUMOCTH Iepro/ia
oOpareHnss KOHUYECKOTro
MasiTHUKA OT €ro
napameTpon"

150

Pu3NYEeCKU NPAKTUKYM
no teme "M3mepenne
PaBHOJICHCTBYIOLIEN CUIIBI
TP ABMKEHUU OpyCKa 1o
HAaKJIOHHOM Tu1ocKkocTh"
nunu "IIpoBepka rMNOTE3bI O
HE3aBUCHMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTHU Ha
3a/IaHHO€ PACCTOSIHUE OT
ero maccol"

151

Ou3nyecKuil MPakKTUKyM
no teMe "Uccnenosanue
3aBHCHMOCTH CHUJI
yIPYTrOCTH, BOSHUKAIOIINX
B MIPYXKUHE U PE3UHOBOM
oOpasiie, OT uX
nepopmanuu Uim
"N3yueHue IBUKEHUS
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CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN YepE3
né€rkuit 610K"

152

Pu3N4EeCKUN NPAKTUKYM
o reme "M3mepenune
Kod(duUIMeHTa TPEHUS 110
BEJIMYHMHE YIII0BOTO

ko3¢ dunmenTa
3aBucumoctu Frp(N)" nmm
"UccnenoBanue NBUKEHUS
Opycka 1o HaKJIOHHOM
IJIOCKOCTH C TEpEMEHHBIM
ko3 durmentom TpeHus"
niu "N3ydenne OBUKEeHUs
rpy3a Ha Bayly ¢ TpeHuem"

153

DuU3NYECKUN TPAKTUKYM
no teMe "Uccinenosanue
yCIIOBUM paBHOBECUS
TBEPOTO TeJa, UMEIOIIETO
OCb BpallleHUs" WIn
"KoncrpynpoBanue
KPOHIITEHHOB U PacuéT CHI
yapyroctu" uiam
"N3yueHue ycTOMYUBOCTH
TBEPAOTO TeJa, UMEIOIIETO
IJI0111a]Tb OTIOPHI"

154

Pu3n4eCKU NPAKTUKYM
o teme "M3mepenue
HMITyJIbCa TeJla 10
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TOPMO3HOMY IIyTH" WU
"U3mepeHue cuibl TATH,
CKOPOCTH MOJIENN
ANEKTPOMOOWITS U
MOIITHOCTH CHUJIBI TSTU'" WK
"CpaBHeHUE U3MEHEHUS
HMITyJIbCa TeJa C
HUMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue
COXpaHEeHHS UMITYIIbCA TIPU
YIPYroM B3auMoJeicTBUN"
nmu "M3mepenue
KMHETUYECKON SHEPTUU
TeJa 10 TOPMO3HOMY ITyTH"

155

DuU3NYECKUH TPAKTUKYM
no teme "M3ydyenue
M30TEPMHUYECKOTO
nporecca (peKOMEeH/1I0BaHO
UCIO0JIb30BaHue U(POBOI
nabopaTopun)" WiIH
"N3ydyeHne n30X0pHOTo
npouecca" unu "M3yuenue
n3o0apHoro mporecca uin
"[IpoBepka ypaBHEHUS
cocTostHUS"

156

Du3n4eCKU NPAKTUKYM
o teme "M3mepenne
yAEIbHOU TeMI0EMKOCTH"
nnu "HccnenoBanue
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MPOILIecca OCThIBAHHUS
BelecTBa" MM
"UccienoBanue
ajrabaTHOrO mporecca”
nin "U3yuenune
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYIISIPHOTO
B3anMMOJICHCTBUS U
TEMIIEPATYPHI KUTICHHS
JKUIKoCTENR"

157

Pu3NYEeCKU NPAKTUKYM
o teme "M3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KuakocTen"
unu "N3Mepenne yaenbHou
TEIJIOTHI IIaBJICHU Jbaa"
uinu "N3yueHne CBOUCTB
HACBIIIEHHBIX IApOB" MU
"U3mepenue abCoMOTHON
BJI&KHOCTH BO3/lyXa U
OLIEHKA MacChl IapoOB B
nomMenieHuu". smepenue
ko3 duimenrta
IIOBEPXHOCTHOTO
HATSKEHUS

158

Du3n4eCKU NPAKTUKYM
no teme "HaOmronenue
MIPEBPALLEHUS SHEPTUU
3apsHKEHHOTO
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KOH/ICHCATOPa B SHEPTHUIO
U3lyyeHus ceetoauoaa"
nin "U3yuenune
MPOTEKaHMsI TOKA B IETIH,
coaepKauien
KOHJIEHCATOP" WU
"Pacnipenenenue pazHoctu
MOTEHINAJIOB
(HampsKeHUs ) IpU
MOCJIE0BATETLHOM
COCITMHEHUH
KOHJEHCAaTOpOB"

159

®u3NYeCKU NPAKTUKYM
no teme "HccrnenoBanne
CMEIIAaHHOTO COCTMHCHUS
pe3ucTopoB' wim
"N3mepenue yneabHoro
COIIPOTHUBJICHUS
MPOBOJTHUKOB" MIIN
"UccneqoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HanpsHKEHUS 1151 JTaMITbl
HaKaJuBaHus"

160

Ou3nyecKuil MPakTUKyM
o teMme "Habronenue
3NEeKTpon3a" uim
"N3mepenue 3apsiia
OJIHOBaJICHTHOTO MOHA"
nnu "Hccimenosanne
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3aBUCUMOCTH
COINPOTUBJICHUS
TEPMOPE3UCTOPA OT
TeMIepaTypbl" WiK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU quoaa"

161

PesepBHBIl ypOK.
O06o00menue u
CHCTEMAaTH3aIs 3HaHUH 110
TeMe "Kunematnka"

162

PesepBHBIi ypOK.
O06o06meHne u
CHCTEeMAaTH3allusI 3HaHUH T10
teme "Jlunamuka"

163

Pe3epBHbIit ypok.
O0o00menne u
cUCTEMAaTU3alys 3HaHUHU 110
teme "CTaTuka TBEpJI0ro
Tena"

164

Pe3epBHbIit ypok.
O60061enue u
CUCTeMAaTH3alMsl 3HAaHHA 110
TeMe "3aKOHBI COXpaHEHUs
B MeXaHuKe"

165

PesepBHbIil ypok.
O06o06uieHue u
cucTeMaTH3anys 3HaHUH 1o
Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETHYECKO
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i Teopun”

PesepBHBIH ypOK.
O0o00611eHNE U

166 CHUCTEeMaTH3alMsl 3HAHUH 110
teme "TepmoguHaMuKa.
TemnmoBble MaIKHBL"

PesepBHBIl ypOK.
O6061enHue n

167 CUCTEMaTU3alus 3HAHUN 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.

dazoBble IEpEXObI"

PesepBHBIi ypoOK.
O0o001menue u

168 cUCTEMATU3AIHU 3HAHUH I10
TeMme "DIEeKTpUIeCcKoe
mosne"

Pe3epBHbIit ypok.
O06o001enue u

169 cUCTEMATU3alHs 3HAaHUH I10
teMe "IlocToSHHBIN
3JIEKTPUYECKUN TOK"

PesepBHbIil ypok.
O060011IEHNE U

170 cucTeMaru3anus 3HaHui 110
Tteme "TOKHU B pa3InUHbIX
cpenax"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16
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11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
B3aiMOIeHCTBHE NOCTOAHHBIX https://www.yaklass.ru/p/fizika/11-

1 MarHuToB U IIPOBOJIHUKOB C 1 klass/infografika-po-fizike-6925559/re-
TOKOM. MAarHuTHOE TIOJIeE. e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
I'unore3a Ammnepa
BeKTOp MarHMTHON HHYKIHH. https://www.yaklass.ru/p/fizika/11-

2 [IpuHnun cyneprno3unun 1 klass/infografika-po-fizike-6925559/re-
MACHHTHEIX TToJTeit. JIMHIN e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
MarHUTHON MHIYKIUH

https://www.yaklass.ru/p/fizika/11-

3 MaruauTHO€ 10Jie MPOBOIHUKA 1 klass/elektrodinamika-magnitnoe-pole-
¢ TokoM. OnbIT Dpcrena 6928993/fizicheskoe-opisanie-

magnitnogo-polia-6925548

4 Cuna Amriepa, €€ HanpaBJECHUE 1
U MOZYJIb

5 Pemtenue 3amay 1
[Ipumenenue 3akoHa Amriepa.

6 DIEeKTPOU3MEPUTEIIbHBIE 1
MPUOOPHI
Cuina Jlopeniia, e€
HAIPABIICHHE 1 MOJYIIb. https://www.xaklasts.ru/p/flz!kalll—

7 T ———— 1 klass/elektrodinamika-magnitnoe-pole-

P 6928993/fizicheskoe-opisanie-
TaCTHIIRl B OTHOPOTHOM magnitnogo-polia-6925548
MarHuTHOM I0JIE
8 Pemenue 3amau 1

89




https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamika-magnitnoe-pole-

9 PaboTa cums Jlopenna 6928993/fizicheskoe-opisanie-

magnitnogo-polia-6925548

10 Pemenue 3amau
MarauTHOE T10JI€ B BEIIECTBE. https://www.yaklass.ru/p/fizika/11-

11 o klass/infografika-po-fizike-6925559/re-

CPPOMArHCTHKH, Tapa- 1 e7d73dce-efdd-4ed9-9aba-6a4aa58428ca
JMaMarHeTHKH
OcCHOBHEIE CBOMCTBA
12 (heppoMarHeTuKoB.
[IpumeHeHne
(dheppoMarHeTHKOB
13 Pemrenue 3agad mo teme
"MaruuTHOE moJjie"
Pemrenue 3agad mo reme
14 n n
MarunurtHoe 1oJie
SIBTIeHNE SIEKTPOMATHUTHOM https://www.yaklass.ru/p/fizika/11-

15 n klass/infografika-po-fizike-6925559/re-
UHAYKIHAHA. [I0TOK BEKTOPA e7d73dce-efdd-4ed9-9aba-6adaa58428ca
MarHUTHON MHIYKIUH

16 OJIC unayKIMH

17 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes

https://www.yaklass.ru/p/fizika/11-

18 Buxpesoe anekrpuyeckoe klass/infografika-po-fizike-6925559/re-
noxe. Tokn Oyko e7d73dce-efdd-4ed9-9aba-6a4aa58428ca

19 O/1C nHAyKIMU B JBUOKYILUXCS
MPOBOJHUKAX

20 Pemenue 3amau
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21

[IpaBuio Jlenna

22

NupyktuBHOCTB. Karymka
WHAYKTUBHOCTH B LEIH
IOCTOSIHHOT'O TOKa

https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamika-magnitnoe-pole-
6928993/fizicheskoe-opisanie-
magnitnogo-polia-6925548

23

SAsnenue camounaykiuu. J/C
CaMOWHTyKIIHH

24

SHCpFI/IfI MAar"HmTHOTIO I10JIA
KaTylKu C TOKOM.
DNeKTPOMarHuTHOE ToJIe

https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamika-magnitnoe-pole-
6928993/fizicheskoe-opisanie-
magnitnogo-polia-6925548

25

Pemenue 3agau

26

O00011eHNEe U CUCTEMATU3 AN
3HAHUH 110 TEME
"OnexrpoauHamMuka"

27

KonTtponsHas paboTa o Teme
"OnexrpoauHamMuka"

28

KonebarenpHas cucreMa.
CBo0Ooaubie KoJIeOaHus.
I'apmonmnyeckue KojaeOaHus

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

29

Kunematuueckoe u
IUHAMWYECKOE OIMCaHNE
KOJIeOaTEeIbHBIX IBUKEHUI

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

30

DHEpPreTUIeCKOE ONMUCAHUE.
BrIBOI IMHAMHYECKOTO
OTIMCAaHUS TAPMOHUYECKHUX
KOJIeOaHuU U3 UX
SHEPreTHYECKOro U
KHHEMAaTHYECKOI'0 OIUCAHUS

https://resh.edu.ru/subject/lesson/3795/
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31

Awmmunryna u $asza konebanui

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

32

[Tepro 1 yacToTa KOJICOAHHIA.
[Tepuoa manbrx cBOOOAHBIX
KoJIeOaHU MaTeMaTHYECKOTO
MasTHUKA. [lepro cBoOOTHBIX
KoJieO0aHui NPYKMHHOTO
MasTHUKA

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

33

3aTyxaroiue KojeoaHusl.
BoinyxeHHbie KoeOaHusl.
Pe3onanc

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

34

ABTOKOIICOAHUA

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

35

Pemenue 3agau

36

Ypoxk-koHbepeHus
"MexaHnyeckue koneOaHus B
MY3bIKaJbHBIX HHCTpYMEHTAX"

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

37

O0001IeHrEe U cCUCTEMATU3ALIMS
3HAHUHU II0 TEME
"MexaHndeckue Kojaeoanus"”

38

DJIEeKTPOMAarHUTHBIC
kosieOanusa. KonebarenpHbIi
KOHTYP

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

39

®opmyna Tomcona. Cs3b
aMIUIMTYbI 3apsiia
KOHJIEHCAaTOpa C aMILIUTY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpE

40

3aKkoH COXpaHCHUS SHEPTHUU B
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UIEeATbHOM KOJIE0ATEIBHOM
KOHTYpE

41

3aTyxatromue

OJICKTPOMArHUTHBIC KOoJIcOaHMSI.

BrinyXeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus

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

42

[Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B LU
IIEPEMEHHOT0 TOKa

43

KaTYIHKa HHAYKTHBHOCTH B
e NEPpEMEHHOTO TOKA

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

44

3akoH Oma Juis 31eKTPUUYECKOM
[ETH TIePEeMEHHOT0 TOKa

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

45

MOoIIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ICUCTBYIOIIEE
3HAYEHUE CUJILI TOKA U
HaIpsHKEHUS

46

Pe3onaHc B anekTpruyecKoit
enu

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

47

Pemrenue 3agau

48

Wneanwsusiif TpancdopmaTop.
[IpousBoicTBO, NEepenaya u
MoTpeOJIeHNE AIEKTPUIECKONH
SHEPruu

49

DKOJIOTHYEeCKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIOJIb30BAHUS

https://resh.edu.ru/subject/lesson/3795/
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3JIEKTPOSHEPIUU B
HOBCEIHEBHOU KU3HU

50 Pemenue 3amau

51 Pemenne 3amau
O00011IeHNE ¥ CHCTEMAaTH3aLIH

59 3HAHHH 10 TEME
"DJIeKTpOMarHUTHbIE
KoneOanus"
MexaHn4ecKHe BOJTHEI.

53 XapaKkTepUCTHKH
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHHYECKUX BOJIH

55 3Byk. XapaKkTepUCTUKH 3ByKa
HNudpa3Byk u yabpTpasByk.

56 [lIymoBoOe 3arpsisHeHHE
OKpY)Karollen cpeibl

57 Pemtenue 3amay
DJIEKTPOMArHUTHBIC BOJIHBIL.

58 N3nydyeHue 35eKTpoMarHuTHIX
BOJIH
DHeprus MEKTPOMarHUTHBIX

59 BoJiH. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH
[IIkana 37JeKTPOMAarHUTHBIX

50 BoJH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61 [IpuHUUIIBI paTUOCBA3U U
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TeneBueHus. Paguonokanus.
DneKTpOMarHUTHOE
3arpsI3HEHUE OKPYXKaroLen
Cpenbl

62

KonTtposnsHas paboTa o teme
"Konebanus u BOJHBI"

63

Cger. 3aKOH NPSIMOJMHEHHOTO
pacmpocTpaHeHHs CBeTa

https://resh.edu.ru/subject/lesson/4914/

64

Pemrenne 3anau Ha
IIPUMEHEHHE 3aKOHA
MPSMOJIMHENHOTO
pacpoCTpaHEHHUs CBETa

65

Otpaxenue csera. [lnockoe
3epkaiio. Cepuueckoe
3epKajo

https://resh.edu.ru/subject/lesson/4914/

66

[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb
npenomiienus. [lonxoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbliA YroJ MOJIHOTO
BHYTPEHHETO OTPAKCHUS

67

Pemenue 3amgau Ha
IIPUMCHCHHUEC 3dKOHOB
OTPpaXXCHHUA U ITPCITIOMIICHUA
CBCTa

68

XoJ JIydel B IIpU3Me.
Jucnepcus cera. CoxxHbIN
cocTaB Oenoro cBera. L[BeT

https://resh.edu.ru/subject/lesson/4914/
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JInn3el. POKyCHOE pacCTOSTHUE

https://resh.edu.ru/subject/lesson/3843/

69 U ONITHYECKast CUIa JIMH3bI
TMocTpoenne n306paKeHHii B https://www.yaklass.ru/p/fizika/11-
70 JIHH38X U MX CHCTCMAX. klass/elektrodinamika-geometricheskaia-
optika-6928996/zakony-geometricheskoi-
VYBenu4eHune TUH3EI optiki-6927514
Pemenue 3agau Ha mocTpoeHue
71 M300pakeHui, MOIy4aeMbIX C
TTOMOIIBIO JIMH3
72 ['ma3 kak onrudeckas cucreMa
Pemenue 3anau. [Ipeaenst
73 MIPUMEHUMOCTH
reOMETPUYECKON ONTUKHI
74 CKOpOCTh CBETa U METOBI €€
U3MEPEHUS
75 Jucniepcus cBera
76 Hurepdepennus creta
KorepeHnTHbIC HCTOYHUKH.
77 VYcnoBus HaOMIOAEHASA
MaKCUMYMOB U MUHUMYMOB
78 Pemtenue 3amay
79 [Ipumenenne naTephepeHIuN https://resh.edu.ru/subject/lesson/3843/
80 Judpakuus cBeTa https://resh.edu.ru/subject/lesson/3843/
JludpakuroHHas pemeéTka.
81 VYcnoBue HAOMIOACHUS TTIABHBIX
MaKCHUMYMOB
82 Pemenue 3amau
83 [TonepeyHOCTh CBETOBBIX BOJIH. https://resh.edu.ru/subject/lesson/3843/
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[Tonspusanusa ceera

84 Pewrenue 3agau
85 CBeToBbI€ SIBJIEHUS B IPUPO/IE
86 O06o01IeHre U CHCTeMAaTH3aIus
3HaHui no teme "OnTuka"
87 KonTponbHas pabora o teme
«OnTuka»
['panu1lpl MPUMEHUMOCTH
88 KJIACCUYECKOW MEXAHUKH.
3aKOHBI JIEKTPOJUHAMUKH U
TIPUHIIATI OTHOCUTEILHOCTH
https://www.yaklass.ru/p/fizika/11-
o | Tloemmm cremanior s eiaho
TEOpHUH OTHOCHUTEJIBHOCTH reliativistskoi-teorii-6927517
[IpocTpaHCTBEHHO-BpEMEHHO M
untepBai. [IpeoOpa3zoBanus
Jlopenua. YcnoBue https://www.yaklass.ru/p/fizika/11-
o | nmmmoct s tiaho
OTHOCHTETIBHOCTB reliativistskoi-teorii-6927517
OJHOBPEMEHHOCTH.
3ame/JIeHne BpEMEHU U
COKpAILIEHUE JUTUHBI
o1 DHeprusi U UMITYJIbC
PEASATUBUCTCKOMN YaCTHUILIBI
https://www.yaklass.ru/p/fizika/11-
CBsi3b MacChl ¢ SHEprueii u klass/osnovy-spetcialnoi-teorii-
92 UMITYJIBCOM PEIATUBUCTCKOM otnositelnosti-6928998/elementy-

YaCTHIIBI. 3Hepr1/m ITOKOA

reliativistskoi-teorii-6927517
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PaBHOBecHOE TemiIoBOE

93
M3ITy4eHUe
94 3akoH cMmemieHus: Buna
I'unoresza M. I1nanka o .
95 https://resh.edu.ru/subject/lesson/5907/
KBaHTaxX. @OTOHBI
96 DHeprus U UMITYIIbC POTOHA
®ororddext. OnbITh A. T
97 CroneroBa. 3aKOHBI https://resh.edu.ru/subject/lesson/5907/
dboTorddexra
YpaBHeHue DUHINTEHA AJIsI
98 dotorddekra. "Kpachas https://resh.edu.ru/subject/lesson/5907/
rpanuna” gorosddexra
99 JaBnenune cBeta. Onbite [1. H.
JlebGenena
100 BonHoBbIe cBOMiCcTBA YacTHUIl
Bonnsl ne bpoitns. Jlmuna
101 BOJHEI 21¢ BpOfiiiA H pasmepe! https://resh.edu.ru/subject/lesson/5907/
obnacTu JoKalu3aluu
JBUKYIIEHCS YaCTUIIBI
102 KopnyckynsipHo-BOJTHOBOM
Tyaau3m
103 Judpakuus 3JeKTPOHOB Ha
KpHUCTalljax
Creuunduka usmepeHui B
104 Mukpomupe. CooTHOIIEHUS
HEONPeeIEHHOCTEH
I'eiizenbepra
105 Pemenue rpaduyeckux 3anau
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106

Pewenne pacy€THeIX 3a1a4

107

KonTtponsHas pabora o
temaMm: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

108

OMBITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroMa. [InanerapHas
Moienb atoMa Pesepdopaa

htps://resh.edu.ru/subject/lesson/3910/

109

[Tocrynater bopa

110

Buner ciekrpos. CriekTp
YPOBHEU 3HEPTUM aTOMa
BOJIOpOJA

111

CrionTanHoe u BBIHYKJICHHOC
HU3JTy4CHUC CBETA

htps://resh.edu.ru/subject/lesson/3910/

112

Jlazep

113

Hyxknonnas Mmonens gapa
I'eitzenOepra-MBanenko. 3apsn
Y MacCOBOE YHUCIIO Spa.
H3oTomel. PagnoakTHBHOCTE

114

3aK0H PaIMOAKTUBHOTO
pacnaaa. CBoiicTBa
MOHHU3UPYIOIIETO U3ITY4CHHUS.
BiusiHue paninoakTHBHOCTH Ha
YKHUBBIE OpPTraHU3MBI.
Jo3umerpus

115

OHeprus cBA3U HyKJIOHOB B
anpe. Snepusie cuibl. Jledext
Macchl sapa. SAnepHeie

https://www.yaklass.ru/p/fizika/11-
klass/kvantovaia-fizika-
6928999/svetovye-kvanty-6929001
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peakuuu. SInepHble peakTophl.
[TpoGnemsbl ynpaBisieMoro
TEPMOSIJICPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCHIEKThI
pa3BUTHUSA AEPHOU SHEPTETUKU

116

Meronp! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactul. OyHaMeHTaIbHbIE
B3auMOJEeNCTBUA. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o
CrangaptHoit moaenu. KBapk-
TJIFOOHHAs! MOJEIb aJpOHOB

https://resh.edu.ru/subject/lesson/3910/

117

®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast
Matepus U TEMHas SHEPTHSL.
EnunctBo puzmveckoit
KapTUHBI MUpa

https://resh.edu.ru/subject/lesson/3910/

118

OTansl Pa3BUTHA aCTPOHOMMUU.
3HadeHHe ACTPOHOMUHU

https://lwww.yaklass.ru/p/fizika/11-
klass/kvantovaia-fizika-
6928999/svetovye-kvanty-6929001

119

[IpuMEHMMOCTD 3aKOHOB
(dbu3ukn 11 00BICHEHUS
MPUPOIBI KOCMHYECKUX
00BEKTOB. MeTo B!
ACTPOHOMUYECKUX
HCCIeIOBAaHUN

https://lwww.yaklass.ru/p/fizika/11-
klass/kvantovaia-fizika-
6928999/svetovye-kvanty-6929001

120

COBpeMeHHHC OIITHUYCCKHE
TCJICCKOIIbI, paAUOTCICCKOIIBI,
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BHEaTMOC(EepHast aCTPOHOMHS

Bun 3Bé3qH0T0 HEbA.
Co3Bes3aus, spkue 3BE31pbl,

https://www.yaklass.ru/p/fizika/11-
klass/stroenie-vselennoi-

121 6929002/fizicheskoe-opisanie-
IUIAHETBI, HX BUIUMOE kosmicheskikh-tel-i-sistem-6928801
JIBIKCHUE
Conneunas cucrema. CoJHIE. https://www.yaklass.ru/p/fizika/11-

klass/stroenie-vselennoi-

122 ConHeHas aKTHBHOCT. 6929002/fizicheskoe-opisanie-
Hcrounnk suepruu CosHua u kosmicheskikh-tel-i-sistem-6928801
3BE3]
3BE3/IbI, NX OCHOBHBIC

193 XapakTepucTHKu. /lnarpaMmma https://resh.edu.ru/subject/lesson/4935/
"CIIeKTpaJIbHBIN KI1acc —

CBETUMOCTE"

194 3Be3b1 TJ1aBHOM https://resh.edu.ru/subject/lesson/4935/
MMOCIEA0BATEILHOCTH
Buytpennee crpoeHue 3BE3/1.

CoBpeMeHHbIE MPEICTaBICHUS )
https://resh.edu.ru/subject/lesson/4935/

125 0 TMPOUCXOKJICHUHU U DBOJIIOIIH
CouHIia ¥ 386311, DTalkbl XKU3HU
3BE3]

Mneunsiii [1yre — Hama
I'amakTtuka. THIBI raJakTHK.

126 . https://resh.edu.ru/subject/lesson/4937/
YépHbie ObIphI B sApax
rajJakThK
Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00ia.

127 https://resh.edu.ru/subject/lesson/4937/

Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue
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128

MacumtaGHast CTpyKTypa
Bcenennon. MeraranakTuka

129

Hepeménnsie mpooiembl
aCTPOHOMHH

130

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
MarHUTHOTO TOJISl HOCTOSTHHBIX
MaruuToB" wiu "MccnenoBanue
CBOMCTB (peppOMarHeTUKOB"
nnn "HccmenqoBanne aeicTBUS
MTOCTOSIHHOTO MarHuTa Ha
paMKy ¢ Tokom"

131

Pu3nYeCcKUil NPAKTUKYM IO
teme "M3mepenune cuiibl
Awmnepa" wim "U3ydyenue
3aBUCHMOCTH CUJIbI AMIIEpa OT
cuibl Toka" wim "OnpeneneHue
MAarHUTHOM MHAYKIIMH Ha
OCHOBE U3MEPEHUS CUJIBI
Awmnepa"

132

DU3NYECKUH TPAKTUKYM I10
teMme "UcciaenoBanue IBICHUA
3NEKTPOMarHUTHOM MHIYKIUU"
niu "OnpeneneHne HHIYKINU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Pu3nYeCKU MPAKTUKYM 10
teme "HccnenoBanue sBIEHUA
camouHaykiuu" uimm "Coopka
MOJEIH 3JIEKTPOMArHUTHOTO
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reneparopa"

134

PuU3NYECKU NPAKTUKYM 110
teme "U3mepenue nepuoia
cBOOOTHBIX KOJIEOaHH
HUTSHOTO U MPYXKUHHOTO
MasITHUKOB"

135

@u3NYEeCKU NPAKTUKYM 110
teme "l[IpeoOpazoBanue
SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

®u3NYeCcKUil NPAKTUKYM IO
teMme "UccienoBanue
MEPEMEHHOTO TOKa Yepe3
MIOCJIEA0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop’ mimn
"UccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIEH
MepeMEHHOTo ToKa"

137

DU3NYECKUH TPAKTUKYM I10
teme "M3ydyeHue nmapameTpoB
3BYKOBOM BOJIHBI"

138

Ou3nyecKuii MPakTUKyM 10
teme "M3mepeHue nokazaresns
MpEeIOMIICHHUS CTeKIa" Uin
"TTonryuenne n3o00pakeHus B
CUCTEME U3 ILUIOCKOTO 3epKajia
Y JTUH3bI"

139

Du3NYeCKU NPAKTUKYM 10
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teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha
MpUMepe KUAKUX JTUH3)" Win
"N3mepenune GOKyCHOTO
PaCCTOSIHUS PACcCEUBAIOIINX
uH3"

140

@u3NYECKU NPAKTUKYM T10
teme "Habmonenue
TU(PpaKkIuK, UHTEpPEPEHIIUU U
noJsipu3anuu ceera”

141

®u3nYeCcKUil NPaKTUKYM IO
teMe "OnpeneneHue UMITyJIbca
U SHEPTUU PEIIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsKEHHBIX YaCTHIL B
MarHuTHOM TmoJe)"

142

DU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue nocTosHHOM
[lnanka Ha ocHOBE
uccnenaoanus porodddpexra”
uind "Uccnenosanue
3aBUCHUMOCTH CHIIBI TOKa Yepe3
CBETOJMO]1 OT HaNpsHKeHUs "

143

dusnueckuil MpakTUKyM 110
teme "HccnenoBanue cnekTpa
pa3pexeHHOT0 aTOMAaPHOTO
BOJIOPO/Ia M U3MEPEHUE
nocTosiHHOM Punbepra"
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144

Pu3NYECKU NPAKTUKYM 110
teme "HccrnenoBanue
paaroakTUBHOTO (hOHA C
WCIIOJIb30BAHUEM J103UMeTpa"
unu "V3ydeHue norionieHus
OeTa-4acTuIl ATFOMUHUEM"

145

@u3NYEeCKU NPAKTUKYM T10
teme "HaOmrogeHus 3BE31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BaHUEM
KOMIBIOTEPHBIX MTPUIIOKEHUN
JUTS OTIPEJICIICHHS TIOJI0KECHHUSI
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOTO
MOJIyIIApUs U IpKUE 3BE3BI"
nnu "HaOaroneHus B TEIECKOII
JlyHbl, 1aHET, TYMAHHOCTEH U
3BE3HEIX CKOIJIEHUN"

146

O0o001Ienre ¥ cucTeMaTU3aIus
3HaHu#. Posib pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
Y 3TUYECKOH chepax
IEeITEILHOCTH YeJIoBEKa

147

O06o00611eHNe U cUCTeMaTH3aIUs
3HaHuil. Posie 1 MecTo QusuKu
U aCTPOHOMHHU B COBPEMEHHOU
Hay4yHOU KapTUHE MHUpa
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148

O06o00611IeHNEe U CUCTeMAaTH3AIHS
3Hanuil. Poss pusnveckoit
TEOpHUH B (HOPMUPOBAHUU
npeacTaBiIeHu 0 PrU3nIecKoi
KapTHHE MHUPa, MECTO
(bu3NIeCKOi KapTUHBI MHpPA B
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE

149

O00011IeHNe U CUCTEMATU3 AL
3HgaHuii mo teme "Kunemaruka'"

150

O00011eHNe U CUCTEMATU3 AL
3HgaHuii mo teme "Kunemaruka'"

151

O00011eHNEe U CUCTEMATU3 AL
3HaHui no teme "uHamuka"

152

O00011IeHNEe U CUCTEMATU3 AL
3gagui mo teMe "CraTtuka
TBEpAOro Tema"

153

O0001IeHrEe U cCUCTEMATU3 AL
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUA B MexaHuKe"

154

O00011IeHNE U CUCTEMATH3ALMSI
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKO I
Teopun"

155

O0001IeHNE B CHCTEMAaTH3aLIHS
3HAHUM T10 TeME
"TepmoanHamuka. TemnaoBbie
MAaIIuHBI"
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156

O06o00611IeHNEe U CUCTeMAaTH3AIHS
3HaHMM 110 TeMe "ArperaTHbie
cocTostHuA BemecTBa. Pa3oBbie
nepexoipl"

157

O00011IeHNE ¥ CUCTEMATH3AIMS
3HAHUH 110 TEME
"DnexTpuueckoe mojue"

158

O00011IeHNe U CUCTEMATU3 AL
3HaHui 1o teMe "T1oCTOSHHBII
ANEKTPUYECKUH TOK"

159

O00011eHNe U CUCTEMATU3 AL
3”HaHui Mo teme "Toku B
pa3nnuHbIX cpepax”

160

O00011IeHNEe U CUCTEMATU3 AL
3HaHUU 10 TeMe "MarguTtHoe
noJe"

161

PesepBubrIit ypok. O600meHne
Y CUCTeMaTH3alusl 3HaHHUH 110
Teme "DIeKTpOMarHuTHas
UHAYKIUA"

162

PeseprubIil ypok. O600meHIE
M CUCTEMATH3alUs 3HAHUH 110
TeMe "MexaHndecKkue
Konebanus"

163

PesepBHrlit ypok. O600mIeHE
U cucTeMaTH3alus 3HaHUH 1o
Teme "DIIEKTpOMarHuTHbIE
Kosie6aHus"
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PesepBHrlii ypok. O600IIeHNE
164 U cucreMaru3anus 3HAHWUH 110

TeMe "MexaHuuecKue u
3JIEKTPOMArHUTHBIEC BOJTHBI"

PesepBHeIit ypok. O000IICHNE
165 U CUCTEMATHU3ALMA 3HAHUN 110
Teme "Onruka"

Pesepubrit ypok. O60011eHNE
166 U CUCTEMATHU3ALMA 3HAHUU 110
teMme "OcuoBsr CTO"

Peseprubriit ypok. O600meHne
167 Y CHCTEeMAaTH3allus 3HAaHUH TI0
teme "KopnyckyisipHo-

BOJIHOBOM myanu3m"

PesepBubrIit ypok. O600meHNe
168 M CUCTEMATH3ALNS 3HAHUN 110
teme "du3uka atoma"

PesepBHbIil ypok. O600meHIE
U cCUCTeMaTH3alusl 3HaHH 110
teme "duznka aTOMHOTO siApa
Y 3JIEMEHTapHBIX YacTuIl"

169

PesepBHblit ypok. O600mIeHEe
M CUCTEMATH3alUs 3HAaHUH 110
TeMe "DIIEMEHTHI
actpodu3uxu"

170

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16
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