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IHHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo ¢gu3uke Ha YpOBHE CpeAHETO 001Iero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHUN 1 TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTeIbHOM
nporpammbl, ipeactaBieHHBIX B PI'OC COO, a takxke ¢ yuétom (enepanbHoi paboueit
nporpamMmbl Bocniutanus U KoHneniuu npenogaBaHusi yueOHoro npeamera «Ousnkay B
oOpa3oBareibHBIX opraHuzanusx Poccuiickoit ®eaepanuu, pean3yroNIMX OCHOBHbBIC
oOpa3oBaTrebHbIE MPOTPaAMMBI.

[Iporpamma 1o ¢u3uke omnpenenser o00s3aTebHOE MPEAMETHOE COJEpKaHHeE,
YCTaHABIMBAET PEKOMEHAYEMYI0 IIOCIEI0BATEIIbHOCTh M3YUYEHHS] TeM U pPa3lesioB
y4eOHOro MpeaMeTa C yUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOTHKU
y4eOHOro mpolecca, BO3pacTHbIX 0ocoOeHHocTel oOyuaromuxcs. [Iporpamma no ¢usuke
AT MpeACTaBICHHUE O LIENSX, COACPKAHUU, 00IIel CTpaTeruu 00ydeHus, BOCITUTaHUS U
Pa3BUTHS OOYYArONTUXCSl CpPeACTBaMH y4ueOHOTo mpeamera «DPusnka» Ha yriyOJIEHHOM
YpPOBHE.

Nzyyenue kypca (u3MKH YIIIyOJIEHHOTO YPOBHSI TMO3BOJISIET peain30BaTh 3a7auu
npo¢ecCUOHaIbHON OpUEHTAIMH, HAIPABJICHO HAa CO3JIaHUE YCIOBHM IJISl MPOSBICHUS
CBOMX WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OOydarolumcs,
KOTOpble  HEOOXOIMMBI I  MPOJOJDKEHHUS  OOpa3oBaHUSI B OpraHU3alMsIX
poQeCcCHOHANBFHOTO 00pa30BaHUS MO PA3IMYHBIM (PU3UKO-TEXHUUECKUM U UH>KEHEPHBIM
CHEIUATBHOCTSM.

B mporpamme mno ¢usmke omnpenensiorcs IUIAaHUPYEMBbIE PE3YJbTaThl OCBOCHUS
Kypca (uU3MKH Ha YpOBHE cpenHero oOmero oOpa3oBaHUA:  JUYHOCTHBIE,
MeTarnpeaAMEeTHbIe, MpeIMeTHbIe (Ha yriryonéHHoM ypoBHeE). HayuHo-MeTom0m0rnyeckoit
OCHOBOM 117151 pa3paboTKK TPeOOBAHUN K JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM
pe3yibTaTaM O0ydaroIIMXCs, OCBOMBIIMX MPOTpamMMy MO (PU3MKE Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHusl Ha YTIyOJEHHOM YPOBHE, SBISICTCS CHCTEMHO-IEATECIbHOCTHBIN
MOIXO/I.

[Iporpamma o (hu3HKe BKIIOYAET:

TUTaHUpYEMbIe pe3yJibTaThl OCBOEHUS Kypca (QHU3MKM Ha yriayOJIEHHOM ypOBHE, B
TOM YHCJIEe IPEIMETHBIE PE3YJIbTATHI 110 T01aM 00yYEHUS;

coJiep>kaHue yuyeOHoro npeamera « Pu3nka» 1o rogam o0ydeHusl.

[Iporpamma mo ¢u3nuke UMEET TPUMEPHBIN XapaKkTep U MOKET ObITh MCIOJIb30BaHA
YUYUTEIAMU (PU3UKU JJIs1 COCTABIICHUS CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPUYECKYI0 WHUIIMATUBY YUHUTEIECU H
MIPEAOCTABISET BO3MOXKHOCTU Ui PeAM3alMU Pa3IMYHbIX METOJUYECKHX MOJIXO0JI0B K
npernofaBaHuio  (PU3MKKM Ha yriayOJ€HHOM YpOBHE TPU YCJIOBUUM COXPaHEHUS
00s13aTeNIbHON YacTH COJEPIKAHUS Kypca.

®dusrka Kak Hayka 0 HanOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyNas B KaueCTBE
y4eOHOTrO MpeAMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJAJ B CHUCTEMY 3HAaHUU 00
okpyxkaromeM wmupe. IIKombHBIH Kypc GU3UKH — CHCTEMOOOpa3yromui s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B



OCHOBE TIPOIIECCOB U SIBJICHWUW, HW3yYaeMbIX XUMHEH, Ouojorueu, Gu3nIecKon
reorpadueil u acrpoHomuen. Mcrnonp3oBaHMEe W aKTUBHOE NpPUMEHEHHE (DU3UUECKUX
3HAHWKM OTMPENETIIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cepe
SHEPreTUKHU, TPAHCIIOPTa, OCBOCHHMS KOCMOCA, IIOJyYEHUS HOBBIX MaTEpHalOB C
3aJlaHHBIMU CBOMCTBaMHU. M3ydeHne (U3MKH BHOCHUT OCHOBHOM BKJIaa B (hOPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydaromierocsi, B (OpMHUpPOBAHUE YMEHUH
MPUMEHSTH HAYYHbIN METO]I TO3HAHUS ITPH BBIMOIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca ¢u3nKu Ha ypOBHE CpPEIHEro O0IIero oOpa3oBaHUs TOJIOKEH PsiT
ujeH, KOTOpble MOKHO paccMaTpUBaTh Kak MPUHIUIIBI €0 MOCTPOCHUS.

Hoea wuyenocmnocmu. B COOTBETCTBUM C HEH Kype SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepHal W3 BCEX pa3lelioB (U3WKU, BKIIOYACT Kak
BOTIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoesa zenepanuzayuu. B cOOTBETCTBUM C HEW mMaTepuall Kypca GU3UKH 00beTUHEH
BOKpYT (Qu3nueckux Teopuil. Bemymum B Kypce sBisercs (HopMUpOBaHUE
MIPE/ICTABJICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanonaraetT HCMOJb30BaHUE
T'YMaHUTAPHOTO MOTSHIMAIA PU3NIECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS (DU3UKHU C
pasBUTHEM OOIeCTBa, a TaKke C MHUPOBO33PEHUYCCKUMHU, HPABCTBCHHBIMU H
AKOJIOTHIECKUMU TIPOOIeMaMHu.

Hoea npuknaonou wnanpaenennocmu. Kypc buzukn yriayOa€HHOTO YPOBHS
MpeanojaraeT 3HaAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MPUJIOKEHUM M3YyYEHHBIX TEOPUU M 3aKOHOB. IIpm 3TOM paccmaTpuBarOTCS Ha ypOBHE
OOITUX MPEACTABICHUN U COBPEMEHHBIC TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peann3yeTcsl IOCPEICTBOM BBEICHHUS JIEMEHTOB COIEpKAHUS,
MOCBSIIEHHBIX SKOJIOTHUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHHKM M TEXHOJOTHH, a Takke OOCYXIeHUs MpoOJieM paluoHaIHLHOTO
MIPUPOIOTIOIB30BAHUS U IKOJIOTHYECKON 0€30MMacHOCTH.

OcBoeHHE coAep)KaHHWS TMPOrpaMMbl 10 (PHU3HMKE TOKHO OBITh TOCTPOCHO Ha
NPUHIIMIAX CHUCTEMHO-ACATENIBHOCTHOTO Toaxona. Jlms ¢us3uku peanusarusi STHX
INPUHIMIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOMIEro (aktopa yuebHoro mpouecca. Jns yriayOnéHHOTO ypOBHS —
3TO CHCTEMA CAMOCTOSITEIbHOTO  YYEHHUYECKOTO JKCIIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHBIE YUYEHUYECKHE OMBITHI MPU U3YYEHUH HOBOTO MaTepuaia, JabopaTopHbIe
paboTel W paboThl TpakThKyMma. [IpM 3TOM BO3MOXKHBI JBa CIIOCO0OA peaNM3aluH
¢du3uUecKoro npakTuKyma. B mepBom citydae mpakTHKyM IpOBOAUTCS 0o B KoHIe 10 u
11 xmaccoB, nubO mMocCie MEPBOrO U BTOPOTO IMOJYTOAHMA B KaXKIOM U3 ITUX KIIACCOB.
Bropoii cioco6 — 3To uHTErpanus padoT MpakTUKyMa B CUCTEMY Jab0paTOpHBIX padorT,
KOTOpBIE MPOBOJATCA B Mpolecce n3yueHus: pasnaena (temsl). [lpu 3ToM moa padoramu
MPaKTUKyMa IMOHUMAETCSl CaMOCTOSITEIbHOE HCCIEIOBaHUE, KOTOPOE MPOBOJUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 TOIIArOBON HHCTPYKITUH.



B nporpamme mo ¢gusuke cuctemMa y4eHHMYECKOrO SKCHEPUMEHTA, JTaOOpaTOPHBIX
paboT M TpakTUKyMa MpeAcTaBlieHa €IUHBIM IepeyHeM. BpiOop TeMaTuku A 3TUX
BUJOB  YYCHHYECKHUX  TPAKTUYECKUX  paboOT  OCYUIECTBISETCS  yYaCTHUKAMH
00pa30BaTeIbHOr0 MpoIecca MCXOAs U3 OCOOCHHOCTEM MOYPOYHOIO MJIAHUPOBAHUS U
ocHamieHus kabunera ¢usuku. [Ipu sToM obecrneunBaeTcsi OBIaJACHHE O0YYaIONTUMUCS
YMEHUSMU MPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEH
(U3HUECKUX BEJIMYUH U MIOCTAHOBKY OMBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bosbiioe BHUMaHuE yaenseTcss PEIIEHUIO0 PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [lpu
ATOM JIJIsl pacu€THBIX 3aJlay MPUOPUTETOM SIBJISIOTCS 3a/aud C SIBHO 33JJaHHOW U HESABHO
3aJaHHONH (PU3NUYECKOW MOJEINbI0, TO3BOJISIONIME MPUMEHSATh W3YYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jelia Kypca, TaK U MHTErpUpys NMpUMEHEHHE 3HAHUM
U3 pa3HbIX pazzaenoB. J[7s KauecTBEHHBIX 3a/ay MPHOPUTETOM SIBISIOTCS 3aJaHUsS Ha
0o0BbsICHEHUE/TIpE/ICKa3aHue NPOTEKaHUs (U3MUECKUX SIBJICHMM U  TPOILECCOB B
OKpY’)XKarolenl Ku3HHM, TpeOyromye BbIOOpa (PU3MUECKONM MOJENH Il CHUTyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TtpedoBanusmMu PI'OC COO k maTepuambHO-TEXHUYECKOMY
o0ecrnieyeHnio y4eOHOro mpouecca Kypc (U3MKH yriayOnEHHOTO YPOBHS Ha YpOBHE
cpenHero oomiero o0pa3oBaHus AOKEH M3ydaThCsl B YCIOBUAX MPEAMETHOTO KaOuHeTa.
B kabunere ¢u3uku NOKHO OBITH HEOOXoIuMoe JabopaTopHOe OO0OpYyIOBaHHE IS
BBITIOJIHEHUSI YKA3aHHBIX B MIPOrpaMMe Mo (PU3UKE YUEHUYECKUX OMBITOB, JIA0OPATOPHBIX
paboT u padoT MPaKTUKyMa, a TAKXKE JJEMOHCTPALIMOHHOE 000PYI0BaHKE.

JleMoHCTpalimoHHOE 000pyAOBaHHE (POPMHUPYETCS B COOTBETCTBUHU C MPHUHIIUIIOM
MUHUMAJILHOM  JTOCTaTOYHOCTH W OOECHeYMBaeT IMOCTAaHOBKY TMEPEUYHUCICHHBIX B
nporpaMme 10 (U3UKE KIIOUEBBIX JEMOHCTpAalUid [UIsl HMCCIEAOBAaHUS H3y4aeMbIX
SBJIGHUUM U TPOLIECCOB, SMIUPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, MX TEXHHUYECKHUX
MIPUMEHECHU .

JlabopatopHoe  oOOpyaOBaHWE TSI  YUCHHYECKHX  IPAKTHYECKUX  paboT
(dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCA B pacyéTe OJHOTO
KOMILJIEKTa Ha JBYX oOOy4arommxcs. TemMaTHYecKue KOMIUIEKThI J1a0OpaTOpHOIO
000pyIOBaHUS JOIKHBI OBITH MMOCTPOCHBI HA KOMITJIEKCHOM HMCIIOJIb30BAHUU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJC
U poBbHIX JabopaTopuil.

OCHOBHBIMH LIETIAIMU U3y4YeHUS (PU3MKU B 00111eM 00pa30BaHUU SIBJISIFOTCSI:

(dbopMHpOBaHHE WHTEpPEca M CTPEMJICHUS OOYYAIOMIMXCA K HAYYHOMY H3YUYEHUIO
MPUPOBI, PA3BUTHE WX UHTEIJICKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAe TMO3HaHus U (QOpMHpPOBAHHE
UCCJIEI0BATEIbCKOIO OTHOLIEHUS K OKPY KAIOIIHUM SIBICHUSIM;

dopMupoBaHue HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa HW3YYeHHUS OCHOB
CTpOeHHsI MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKY;

dbopMupoBaHNEe YMEHHH OOBSICHATH SBICHHS C HWCIOJB30BAaHUEM (DHU3NIECKUX
3HAHUM ¥ HAYYHBIX JI0KA3aTENIbCTB;



dbopMupoBaHHWE TPEACTABICHUH O ponu (U3HKU IS Pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymed mpodeccrHoHambHOMI
JESTENBHOCTH, CBS3aHHBIX C (PU3UKOM, TOJATOTOBKA K JaJbHEHIIEMYy OOyYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHue STuX 1ened oO0ecreunBaeTCsl pEIICHWEeM CIEAYIOIMX 3aJad B
MpoIiecce 3yueHus Kypca (GU3UKUA Ha YPOBHE CPEAHETO 0011IeTro 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMbl 3HAHMM 00 OOMmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (PU3UKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(U3HUKY;

dbopMHpOBaHHE YMEHUM NPUMEHITh TEOPETUYECKUE 3HAHUA i1 OOBSCHEHUS
¢usnuecknx SABJICHUH B TPHUPOAC W IS TMPUHATAS TPAKTHYSCKUX PEIICHUNH B
MOBCEIHEBHOM KU3HHU;

OCBOCHHE CIOCOOOB PEIICHHS PA3IMYHBIX 3a/1ady C SIBHO 3aJaHHOM (u3nuecKon
MOJIEJIbIO, 3aJ1a4, MOPa3yMEBAIOIINX CAMOCTOATENbLHOE Co37aHue (U3HMUECKOM MOJIEIH,
aJICKBaTHOM YCIIOBHUSM 3a/1a4¥, B TOM YHCJIC 33/1a4 HHXCHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB M MIPHUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TIPOIECCOB, MX BIUSHHUS HA OKPYIKAIOIILYIO CPEIY;

OBJIAJICHUE METOJIaMH  CaMOCTOSITENILHOTO  IJIAHUPOBAHHWS U MPOBEICHUS
(Gu3MUECKNX SKCIIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanuu UHGOpMAINH, ONMpeaeieHus
JIOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO37aHME YCJIOBMM JJIS Pa3BUTUS YMEHUH MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOMU JIeATEITHLHOCTH;

pa3BuTHe UHTEpeca K cdepam NpodecCHOHATBHON NEeSTeNbHOCTH, CBSI3aHHOU C
bu3nKOH.

B cootBerctBum ¢ tpedboBanusimu GI'OC COO yriyOn€HHBIN YpOBEHb H3yUEHUS
yueOHoro npeaMera «du3nka» Ha ypoOBHE CPEIHETO OOIIEro oOpa3oBaHMS BBIOMpACTCS
OOyYarONIMMUCS, TUTAHUPYIOUIUMHU TPOJOJDKEHHE O00pa30BaHHS MO CHEIHAIBHOCTIM
(U3UKO-TEXHUIECKOTO MPOQHIIS.

Ha wusyuenue ¢usuku (yrimyOnéHHBIA ypoBEHb) Ha YPOBHE CPEIHEro OOIIero
obpazoBanus otBogutcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B Hezgento), B 11
kiacce — 170 gacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemsiii B mporpamme 1o GU3MNKe MepeueHb J1a0OPATOPHBIX U MPAKTHIECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENh JIETAET BHIOOP MPOBEJACHUS J1a0OpaTOPHBIX
paboT U OTMBITOB C YYETOM UHIUBUYTBHBIX OCOOCHHOCTEH 00YJarOIINXCA.



COIEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPOBLI.

®duszuka — QyHgameHTanpHas Hayka o mpupojae. Hayunbiii Meton mo3HaHus U
METO/IbI UCCIIeNOBaHUS (PU3UUECKUX SIBICHUH.

OKCnepuMEeHT M Teopusi B Ipollecce IMOo3HaHus mnpuponbl. HaOmionenue u
AKCIIEPUMEHT B (PU3HKE.

CrocoObl  u3MepeHHs: (PU3MUYECKUMX BEIMYMH (aHAjIoroBble H  LU(POBHIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE JaTYUKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHUl  ¢Qu3nueckux  BenuuuH  (aOconroTHass U
OTHOCHUTEJIbHA).

MopenupoBanue (U3MYECKUX SIBJICHUH M MPOLECCOB (MaTepHalibHAs TOYKa,
a0COIOTHO TBEPJOE TENO, UCATbHAS KUIAKOCTh, UACAIBHBIN Ta3, TOYCHUHBIN 3apsin).
I'mnoresa. ®U3nyecKui 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. Pr3nyeckas Teopusl.

Ponb u Mmecto ¢pusuku B GOPMUPOBAHUK COBPEMEHHON HAYYHON KapTHUHBI MUPA,
B IPAKTUYECKOU AEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3mepeHre CUIIbl TOKa U HalpsDKEHUS B LIENH MMOCTOSIHHOTO TOKA MPH MOMOIIU
aHAJIOTOBBIX U [U(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ uuppoBoil nadoparopueit no ¢usuke. [lpumepsl uzMepeHus
(bU3MYECKUX BEJIMYUH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe JBWKEHHE. (OTHOCHTEIBHOCTh MEXAHHYECKOTO JIBUXKEHUS.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MAaTrepHalbHOM TOYKM, €ro IPOEKIMM Ha OCU CHUCTEMBI
KoOopauHaT. TpaekTopus.

[lepemenienne, CKOpoCTb (CpelHsii CKOPOCTh, MIHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MAaTepUajJbHOW TOYKM, HMX MPOCKUMH HA OCH CHUCTEMBI KOOPAMHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJIUHEHHOE ABMKEHUE. 3aBUCUMOCTh
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS W IMYTH MaTEpPUATIbHOM TOYKM OT BPEMEHU U HX
rpaduKu.

CBoOosHOE majeHue. YCKOpeHue CBOOOAHOro majaeHus. J[BrkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHONW TOUYKHU OT BPEMEHU U UX TpapuKu.

KpuBonuneiiHoe nBuxeHue. J[BUKEHHE MATEPUAIBHOW TOYKU MO OKPYKHOCTH.
VYrinoas wu  suHeWHas  ckopocTh. Ilepmom u dactota  oOpalleHus.



[lenTpocTpeMurenbHoe (HOpPMaIbHOE), KacaTeabHOE (TaHTCHIIMAIbHOE) U TIOJHOE
YCKOPEHHUE MaTEPUATbHON TOUKHU.

TexHuueckue ycTpoWcTBAa H  TEXHOJOTMYECKHE IMPOLIECCHl:  CHOUIAOMETP,
NBUXKEHUE CHApSIIOB, LIETHbIC, IIECTEPEHYAThIE U PEMEHHBIE Mepelaund, CKOPOCTHBIC
TUDTHL.

Hemoncmpayuu.

Mogenb cuctembl OTCU€Ta, WLUTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

Crioco0bl ncciae10BaHus IBHKEHUH.

Nnmroctpanys npeaebHOro NePexo/ia U U3MEpEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIH30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue paBuxeHuss Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpasneHnue ckopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuUe MyTeH, TPACKTOPHl, CKOPOCTEW JBUKEHUSI OJTHOTO U TOTO K€ Tea B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3ydyeHne HEpaBHOMEPHOTO [BWXKEHUS C LEJIbIO ONPEAECIECHUS MIHOBEHHOMN
CKOPOCTH.

N3MmepeHue ycKopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOU TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTA IYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBUKCHUU.

W3mepenune ycKopeHHsi CBOOOJHOTO MajeHHUsl (PEKOMEHIOBAHO HCIIOJIb30BAHHE
i poBoit 1aboparopumn).

N3yuenue nBM>KeHHs Tena, OpOLIEHHOro ropu3oHTalIbHO. [IpoBepka rumnoressl o
OpsIMOM MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXKAY NAIBHOCTBIO MOJIETA U HAYAIbHOU
CKOPOCTBIO TeA.

N3ydenue JBMXKEHUSI Tela IO OKPYXKHOCTH C TMOCTOSSHHOW 1O MOJYJIIO
CKOPOCTBIO.

HccnepoBanue 3aBUCMMOCTH Tepuoaa OoOpalieHUus: KOHMYECKOTO MAasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hprorona. HMuepuumaneHble cucrtemsl otcu€ra. [IpuHiun
oTHocuTenbHOCTH ['anunes. HewHepuuanbHble cHCTEMBI OTCYETA (ONpENETICHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cuil.

Bropoi 3akoH HproTOHa 1151 MaTepUaIbHON TOYKHU.



Tpernii 3akoH HbproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMUPHOTr'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHOW U MHEPTHOMN
MACCBI.

Cuna TspKecTd. 3aBHCHUMOCTh YCKOPEHHSI CBOOOIHOTO TMAJICHUSI OT BBICOTHI HAJ
MOBEPXHOCTHIO JIAHETHI U OT reorpaduyeckol MUpoThl. JBrkeHre HEOECHBIX Tel U
uXx cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttena, nBmwxyunierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U CHJIa TPEHUS TTOKOSI.
Koaddurment tpenus. Cuiia cOpoTUBIICHUS TIPU ABUKEHUU TeJa B KUIKOCTH WIIU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe napnenue. Cuina Apxumesa.

TexHuyeckre YCTPONCTBA M TEXHOJOTMYECKUE TMPOLECChl: IMOJUIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBMKEeHHS Te€ B MHEPUUATIBHBIX M HEMHEPUMAIBHBIX CHCTEMax
OTCYETA.

[IpuHIMTT OTHOCUTENBHOCTH.

Kauenne nByx UOMAMHAPOB WM IIapOB Pa3HOM MacChl € OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOJCUCTBYIOIIEH MPUIOKEHHBIX K Ty CHJI C MPOU3BEICHUEM
MACCHI T€JIa HAa €T0 YCKOPEHUE B UHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTAaTe€ B3aUMOICUCTBUS TEJL.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIbEME U MAICHUU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenue paBHOAEHCTBYIOIIEH CHJI TIPU JBHKEHUU OpycKa IO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka THMOTE3BI O HE3ABUCUMOCTH BPEMEHHM JBWKCHHUS OpycKa 110
HAaKJIOHHOMW INIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro0 MaccChl.

HccnenoBanne 3aBUCUMOCTM CHJI YHPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHue NIBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOM Uepe3
NErKui OJIOK.

N3mepenue koddduirieHTa TPEHUS MO BEIUYUHE YIVIOBOro KoddduimeHTta
3aBucHUMOCTHU Frp(N).



UccnepoBanune ABMKEHUS Opycka MO HAKJIOHHOW IMJIOCKOCTH C TEPEMEHHBIM
KO2(pPUIIUEHTOM TpEeHHUS.

N3ydenue nBUKEHUs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpHoe Teno. llocTymarenbHoe M BpallaTelbHOE JABUKEHUE
TBEpHOro Tesna. MOMEHT CHIIbl OTHOCUTENBLHO OcH BpaueHus. [lnedo cumnbl. CnoxxeHue
CHUJI, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIITEH,
CTPOMTENBHBIN KpaH, peIIETYAThIE KOHCTPYKIUU.

Hemoncmpayuu.

Y cl10BUsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKym.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMYNBOCTU TBEPAOTO TENA, UMEIOLIETO IUIOIIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

Nmnynbec MartepuanibHOM TOYKH, CHUCTEMBbl MaTepUalibHbIX To4eK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUHU LIEHTPa Macc.

WMItyibC CHITBI 1 I3MEHEHHE NMITYJIbCa Tella.

3aKOH COXpaHEHUsI UMITyJIbCA.

PeaktuBHOE nBUkEHUE.

MoMeHT wumnylbca MaTepuaabHOM TOUKW. IIpenacraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PaGota cunpl Ha MaloM W Ha KOHEYHOM TiepeMmernieHud. | paduueckoe
MIpPEACTABICHUE PAOOTHI CHIIBI.

MoOIIHOCTb CHUJIBI.

Kuneruueckass sHeprusi marepuainbHOMl TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOW SHEPTUH MAaTEPUAIIbHOU TOUYKH.

[loTeHumanbHble M  HENOTEHUUAJIbHblE CHIbl. lloTeHUManbHAas 3Heprus.
[loTennuanbHas 3Heprusi ynpyro aehopMUpoBaHHOW NpykuHbI. I[loTeHuManbHas
SHEPrus Tejla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanbHas sHeprus Teja B
IPAaBUTAIMOHHOM II0JI€ OJHOPOJHOrO Iapa (BHYTpM M BHe Mmapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p paOOTHl HEMOTEHUHUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



YpaBHeHue bepHymm s uAcanbHOM KUIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: JBUIKECHUE PAaKET,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOII, (DUTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTH CHUJIBI.

N3MeHeHne 3Heprun Telia Mpy COBEPIICHUN Pa0OTHI.

B3anmHble TIpeBpallleHUs] KUHETUYECKOW W IIOTEHUHMAJIbHOM DSHEPrui IpHU
JNEWCTBUM HA TEJIO CHJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TIa/ICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepenne nmnyiibca Teina no TOpMO3HOMY Iy TH.

N3mepennie Cuiibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOWIIS U MOIIHOCTH CHJIbI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHsI UMITYJIbCA [IPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOM SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHeHHME HM3MEHEHHUsI MOTEHLUAIBLHON SHEPruu MPY>KUHBI C PabOTON CHIIbI
TpPEHHUSI.

Ompenenenre pabOTHl CUJIBI TPEHUS MPU ABUKEHUU Tela TO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mousiekyisipasi Gu3MKa U TEPMOIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE MOJIOKEHHUSI MOJEKyIspHO-KuHeTHueckod teopun (MKT), wunx
ombiTHOE 0OocHOBanHme. [luddysus. bpoyHoBckoe nBuxkeHune. XapakTep ABUKEHUS U
B3aMMO/JICCTBUS 4aCTUL] BellecTBA. MOAENM CTPOECHUS Ta30B, KUJKOCTEN U TBEPJBIX
Tea U OOBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojenei. Macca u pazmepsl
mouiekyJ (atomoB). KonnuectBo Bemectsa. [locTtostHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u cmocoObr e€ wu3mepenwms. [llkama
temneparyp Llenbcus.

Mogenps uieabHOro ra3a B MOJEKYJIAPHO-KUHETUYECKOM TEOPHUH: YaCTULIbI T'a3a
JOBIKYTCS XaOTUYECKHU U HE B3aUMOAECHCTBYIOT APYT C IPYTOM.

['a3zoBble  3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcosmoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3omponecchl B
UJeaThbHOM Ta3e C TIOCTOSHHBIM  KOJWYECTBOM  BemiecTBa. [ paduueckoe
Ipe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.



CBsi3p MEXIY JABJICHUEM U CPEIHEN KMHETUUYECKON dHEpPruer NoCTyMaTeIbHOTO
TEIJIOBOTO  JBMXKEHHUST  MOJIEKYJ HICaJIbHOro Ta3a (OCHOBHOE YpaBHEHHUE
MOJIEKYJIIPHO-KMUHETUYECKON TEOPUU UACATBHOIO ra3a).

CBsi3p a0COJIIOTHOHM TeMIepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpenHen
KMHETUYECKOW 3HEPTUEN MOCTYIIAaTEIbHOTO TEMIOBOTO ABMKEHHUS €€ YaCTHUL.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHHs YaCTUL] BEILECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputskeHue MOJEKyI.

Moaenu KpucTauinuyeCKuX pemETOK.

Hab6nronenue u vcciienoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne mporecca  yCTAHOBIEHHsS  TEIUIOBOIO — PAaBHOBECUSA — IIPHU
TEII000MEHEe MEXTy Topsiuei U X0JIOAHOM BOJOM.

N3yuenne wu30TEpMUUYECKOrO0 Tpolecca (PEKOMEHIOBAHO HCIOJIb30BAHUE
1 poBoit 1abopatopun).

N3y4yeHne n30X0pHOTO Mmporecca.

Nzydenne n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckass (TJ[) cucrema. 3agaHue BHEUIHUX YCJIOBUH IS
TEPMOJMHAMHUYECKOM CHUCTEMBI. BHemHue u BHyTpeHHHME napamerpbl. Ilapamerpsl
TEPMOJMHAMUYECKOM CHCTEMBI KAK CPEJHUE 3HAYEHUs BEJIMYUH, ONMCHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hauamo  TepmoamHamuku.  CaMOIIpOM3BOJIBHAS — penakcarus
TEPMOJMHAMHUYECKON CUCTEMBI K TENJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOTO ra3a B TEpMOJAMHAMUKE — CUCTEMA YPABHEHUN: YPAaBHEHUE
MenpaeneeBa—KianelipoHa u BBIpaXEHHE JJIsi BHYTPEHHEW DSHEpPruu. Y CIOBUS
IPUMEHHMOCTH 3TOM MOJEIM: HU3Kasi KOHLIEHTPAUUsl YaCTHUL], BEICOKHE TEMIIEPATYPHI.
Bripaykenue 111 BHyTPEHHEN Y3HEPTUM OJJHOATOMHOI'O UICAJIBHOTO Ia3a.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMoJaWHAMuKe. Bpruncienue paboTsl 1o rpaduky
nporiecca Ha pV-auarpamme.



Tennonepenaua KaK croco0 U3MEHEHUS BHYTpPEHHEU SHEPrUuu
TEpMOJMHAMMYECKOM  cuctemMbl  0e3  coBepuieHust  pabotel.  KonBekius,
TEIUIONIPOBOAHOCTD, U3JIy4YCHHE.

KomnuectBo  rtemnorel.  TermmoéMmkocTs Tena.  YxaenpHas W MOJISIpHas
TEIJIOEMKOCTH BEILIECTBA. Y paBHEHUE Maiiepa. Y AenbHas TEIIOTa CropaHus TOILUIMBA.
Pacuér kommuectBa TemoThl mpu Terwionepenave. I[lonstue o0 agmabarHOM
IIpoLecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3Heprus. KonudecTBo TEmnoTs U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOANHAMUICCKON CHCTEMBI.

BTopo#i 3aKkOH TEpMOAMHAMHKHU JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOAMHAMHYECKON CHCTEMBI MPOXOAUT €IMHCTBEHHAS
annabara. AGCONIIOTHAS TeMIepaTypa.

BTopo#i 3ak0OH TEpMOAMHAMMKH Ul HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIoTy OT 0oJiee XOJIOJHOrO Tena K Oojiee HarpeTtoMy 0e3 KOMIIEHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunnune! nectBus TermioBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE AaCMEeKThl HCMOJIb30BaHUSI TEIUIOBBIX JBUTrareneil. TermoBoe
3arpsA3HEHHUE OKPYKAOIIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: XOJIOAUJIBHUK,
KOHJUITMOHEDP, MU3CIbHBIA W KapOIOpaTOpHBIM JBUTATENH, IMapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATYpP, YTWIM3ALUUS «TEIJIOBBIX» OTXOJOB C
MCIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHJIM3AIMs OMOOPraHUYECKOro TOILIUBA JIJIs
BBIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudeckoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHHS! BHYTPEHHEH SHEPIHH.

HccnenoBanue annadbaTHOTO Ipoliecca.

KomrmbrorepHabie MOAEIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HN3mepenune yaenbHON TEIITOEMKOCTH.

Hccnenosanne npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHne B3aUMOCBA3U DJHEPIUM  MEKMOJIEKYJSIPHOTO B3aUMOJICWCTBUS U
TEMITIEPATYPbl KUIICHHS KUJIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooGpa3oBanue u KoHaeHcanus. Vicnapenue u kumneHue. Y enbHas TEIUIOTa
napooOpa3zoBaHusl.



HacellieHHbIE ¥ HEHACBILLIEHHBIE Mapbl. KauecTBEHHAs] 3aBUCUMOCTD IIOTHOCTH
U JIaBJICHMS] HACBILIEHHOTO Tapa OT TeMIEpaTyphl, UX HE3aBUCHUMOCTb OT 00BEMaA
HACBIIIEHHOIO [1apa. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT AABJICHUS B KUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Tteno. Kpucramnumueckue u amop@Hbie Tena. AHU30TPONHS CBOMCTB
KpuctaiioB. llnaBneHne w Kpuctaumszauusa. YJeiabHas TEIUIOTAa IUJIABJICHUS.
CyO6mmmartusi.

Hedbopmanmu tBEpAOro Tema. Pactsxenue m cxarue. Casur. Monyns HOHra.
[Ipenen ynpyrux aegopmariuii.

TenmoBoe pacmIUpeHHUe KUIKOCTEH M TBEPIBIX TeJ, OOBEMHOE W JIMHEHHOE
pacuipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHMM YacTHUIl BEIlleCTBa KaK MPUYMHA
TEIIOBOT'O pACIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[Ipeo6pa3oBanue >HEPTUM B Pa30BBIX Mepexoax.

VYpaBHeHue TenIoBoro OanaHca.

[ToBepxHoctHoe HaTspkeHHE. Ko3(p(UUIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspuasie sBieHus. JlaBieHne NojA MCKPHUBIEHHOM IMOBEPXHOCTBIO KUIKOCTH.
®opwmyia Jlannaca.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: KUAKAE KPHUCTAJLIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpayuu.

Tennosoe pacmmpenue.

CBoiicTBa HACBIIEHHBIX MAPOB.

Kunenune. Kurnenue npu noHM>XEHHOM TaBJICHHM.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBjeHus.

Moienu HeHbIOTOHOBCKOM KUJIKOCTH.

CniocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner nedopmarnuii.

Hab6nronenue manpix nedopmariu.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenpbHON TEMIOTHI IIJIABJICHHMS JIbJA.

N3ydeHue CBOMCTB HACHIIIEHHBIX [TAPOB.

W3mepenne aOCOMIOTHOW BIAXXHOCTH BO3/AyXa M OILIEHKa MAacchl IMapoB B
ITOMEILICHHH.

N3mepenne ko3PduiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayis FOnra.



UccnepoBanne  3aBUCUMOCTM  AedopMallMd  PE3MHOBOrO  obOpasma  OT
IPUJIOKEHHOW K HEMY CHJIBI.

Paznea 4. daekTpoanHamuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3aums Tel U €€ MpOSBICHUS. OJJEKTpuueckuid 3apsia. [Ba Buaa
ANEKTPUYECKUX  3apsnoB. IIpOBOINHMKH, [OHMAJIEKTPUKA UM IOJIYNPOBOJHUKHU.
DneMeHTapHbIN 3JEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUsI SJEKTPUUECKOTO 3aps/a.

B3aumogaeiictBue 3apsaoB. Toueunslie 3apsaasl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKHUE 3aPSI/IbI.

Hanpsok€anocTs  anekTpudeckoro  mojia.  [IpoOHbid  3apsa.  Jluauum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

IloTeHIMaNIBHOCTh  JIEKTPOCTATUYECKOTO TOJIA. Pa3HOCTH NOTEHIMAIOB U
HanpspkeHue. [loTeHnumanbHas »Heprus 3apsga B JIEKTPOCTATUYECKOM  ITOJIE.
[ToreHuMan 3aeKTPOCTATUYECKOTO MOJsA. CBA3b HANPSHKEHHOCTH MOJS U PA3HOCTH
NOTEHLMAJIIOB  JJIi  3JEKTPOCTaTHYecKoro mosst (Kak OJHOPOJIHOTO, TakK |
HEOJHOPOIHOTO).

[IprHIMI Cynepno3uLnn dJIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsma. Ilone paBHOMEpHO 3apsikeHHOUW cdepnl. I[lome
PaBHOMEPHO 3apshDKEHHOro 1o o0héMy mmiapa. Ilone paBHOMEpPHO 3apsHKEHHOM
OCCKOHEUHOM TIUIOCKOCTH. KapTUHBI JUHUM HANpsHKEHHOCTH HJTHX TMOJeH W
DKBUIIOTCHIIMAIBHBIX IIOBEPXHOCTEN.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPAI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE. JIMAIEKTpUYECKasi MPOHULIAEMOCTh
BEILIECTBA.

Konpencatop. DnekTpoEMKOCTb KOHIEHCATOpPA. IJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coenuHeHue KoHaeHcaTopoB. [locienoBarenbHOE coennHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHULIbI B OJTHOPOIHOM BJIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE TPOLECCHI:  IEKTPOCKOIL,
AIIEKTPOMETP,  BJEKTPOCTAaTHUECKas  3alluTa, 3a3eMJIEHHE  3JIEKTPOINpHOOpOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLNI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE TOJIE 3aPSKEHHBIX [HAPUKOB.

DneKTpUYECcKoe MoJIe ABYX 3apsyKEHHBIX IUTACTHH.

Mogens asekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpoBOOHUKH B AIEKTPUYECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.



YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCATOpa OT IUIOIAAU TUIACTHH,
PACCTOSTHUSI MEXK/ly HUMU U TUDJICKTPUUECKON IMPOHUIIAEMOCTH.

DHeprus JEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIeH caTopa.

3apsiiKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue mpeBpamieHuss dHEPTUU 3apsSHKEHHOTO KOHJIEHCATOpa B JHEPTHIO
W3JIyYEHHUs CBETOAUOA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIIMAIOB (HAMPSHKEHHUS) MPHU MOCIEA0BATEIbHOM
COCMHEHNN KOHJIEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHMS MOCTOSHHOTO AJIEKTPUYECKOrO TOKA. MICTOUHMKH TOKa.
Hanpsoxenue U u D/1C &.

3akoH Oma aJ1 y4acTka Lenu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTbH CONPOTUBIICHUS OJHOPOAHOTO
OPOBOJAHMKA OT €ro [JJWHbl M IUIOIIAJAM [ONEPEYHOTO CEYEHUsS. Y AECNbHOE
COITPOTUBIICHUE BELIECTBA.

IlocnenoBarenbHOE, NaApajuIEIbHOE, CMEIIAHHOE COECIWHEHUE NPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmia Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoynsa—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruoBas MOIIHOCTb, BBIAEISEMAas Ha
pe3ucrope.

OJIC 1 BHYTpEeHHEE CONPOTUBICHUE MCTOYHUKA TOKa. 3akoH OMa jyisi MOJHOMN
(3aMKHYTOM) dJEeKTpUYECKOM 1enmud. MOIMHOCTh HCTOYHMKA Toka. KopoTtkoe
3aMBbIKaHHE.

KonngencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH:  aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON IHEPTUH.

Hemoncmpayuu.

N3MepeHne cuitbl TOKA U HAMIPSHKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPA, JTaMIIbI
HAKAJIMBAHUS U CBETOAMOAA.

3aBUCUMOCTh CONPOTHUBJICHUS UWIUHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IA TOTIEPEYHOI0 CEUYCHHS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHHS MPU MOCTOSIHHOM
HANPSKECHNUH.



IIpsimoe m3mepenne DJC. KopoTkoe 3aMblKaHUE TaJIbBAHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0b1 coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnepoBanue pa3HOCTH MOTEHUHMAIOB MEXAY IMOJIOCAMHA MCTOYHUKA TOKA OT
CHUJIBI TOKA B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

HccnegoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COpOTUBIICHHS IPOBOAHUKOB.

HccnepoBaHue 3aBUCUMOCTH CWJIbI TOKA OT HANpPsOKEHUAS JUIA  JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOUHHUKA TOKA.

Uccnenoanue 3aBucumoctd D/]C ranbBaHUYECKOTO JIEMEHTA OT BPEMEHM IpU
KOPOTKOM 3aMBIKaHUU.

HccenenoBanue pasHOCTH MOTEHUHMAIOB MEXAY IOJIOCAMU MCTOYHUKA TOKA OT
CHUJIBI TOKA B LICIIN.

HccnepoBaHue 3aBUCHUMOCTH IOJIE3HOM MOIMHOCTH HMCTOYHUKA TOKAa OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

OnexkTpuyeckass  OPOBOJUMMOCTb  Pa3iIWYHBIX  BEIIECTB.  OJEKTPOHHAs
IIPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBUCHMOCTH COIPOTHUBIICHHS METAUIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX ITyYKOB.

ITomynmpoBOIHUKH. CobcTBeHHast " IpUMeCcHas IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-nepexoa. IloaynpoBoagHIKOBbIE TPUOOPHI.

DNEKTPUYECKUA TOK B DJJIEKTPOIMUTAX. OJIEKTPOJUTUYECKAS JUCCOLIMALIMS.
Onextposn3. 3akoHbl Dapajes Il SIEKTPOIH3a.

OnexTpudecKuid TOK B razax. CaMOCTOSATEIbHBIM U HECAMOCTOSATEIIBHBIN pa3psil.
PasznuuHbIe TUIIBI CAMOCTOSITENBHOIO pa3psana. Moimnus. [1nazma.

TexHnueckue ycTpocTBa U IPAKTUYECKOE IPUMEHEHUE: Ta30pa3psIHbIE JIAMIIBI,
AIIEKTPOHHO-JIy4YeBasi TpyOKa, MOIYNPOBOAHUKOBBIE MPHOOPHI: AMOA, TPAH3UCTOP,
dboToaNOa, CBETOAMOJ, rajibBaHUKA, paUHUpPOBaHHE MEIU, BBIILJIABKA aJOMUHUS,
AJIEKTPOHHAsI MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHslI 3nekTposimza dapazes.

HckpoBo#i pa3psia ¥ IPOBOAUMOCTD BO3/1yXa.

CpaBHeHME POBOAMMOCTH METAJUIOB U MTOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS NPOBOAUMOCTB THOAA.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

Hab6nronenue snexktponusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMITEPATYPHI.

CHsITHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DU3HYeCKUIN NPAKTUKYM.

CriocoOb1 u3MepeHus: PU3NYECKUX BEIMYMH C HUCIIOJB30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX HU3MEPUTENBHBIX MNPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCHUTENBHBIE MOTPEUIHOCTH W3MEpEeHUil (U3MUECKUX BEITUYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUN, UCCIICIOBAHUI 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH, MpPOBEpPKa IMPEAJIOKEHHBIX THUIOTe3 (BbIOOp M3 pPabOT, ONMUCAHHBIX B
TEMaTHYECKUX paszfenax «YUYeHHYECKHH HSKCIEpUMEHT, JabopaTopHble pabOThI,
MIPaAKTUKYM ).

MexnpeaMeTHble CBA3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIecTBIsSETCS C
y4€TOM COAEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMd MaTeMaTuKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnoie noHamus, C@A3AHHLIE C U3YYEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBJIEHUE, HAyudHbI (akT, TUMoTe3a, (uU3NyYecKas BeTUYMHA, 3aKOH,
Teopus, HaAOIMIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJCNb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, IIUPpOBas 1adopaTopusl.

Mamemamuka: pelieHne cucTeMbl ypaBHeHUN. JIunelHas QyHkius, napadoa,
runepOona, ux Trpa@ukd U cBoicTBa. TpuUroHomMeTpuueckue (QYHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl
Y UX MPOEKIUU HA OCH KOOPAMHAT, CJII0KEHHUE BEKTOPOB.

buonozusa: mexaHnyeckoe NBIDKCHHE B KWMBOW mpupone, nuddysus, ocMmoc,
TEIJIOOOMEH >KMBBIX OpPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl,
yTHIM3ausi OMOOPraHWYecKOro TOIUIMBA Il BBIPAOOTKM  «TEIUIOBOW» U
AJIIEKTPOIHEPT UM, MOBEPXHOCTHOE HATSDKEHHME M KANWUISIPHBIC SIBJICHHUS B MPUPOJE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, IOJIyYEeHUE HAHOMATEepUasoB, TEIUJIOBbIE CBOMCTBA
TBEPIBIX TEJ, KUJIKOCTEH W Ta30B, JKUJKUE KPUCTAJUIbI, JIEKTPUUYECKHUE CBOMCTBA
METAJJIOB,  JJIEKTPOJUTHYECKass  JUCCOLMAIUs,  TajlbBaHWKA,  DJIEKTPOHHAas
MUKPOCKOTIHSL.

T'eozpaghus: BnaxxHoCTh BO3LyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABUKEHUN C UCIOIH30BAHUEM MEXAHU3MOB, YUET
CYyXOro W >KHMJIKOTO TPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKUMU (KPOHILITEWH,
peméryaTble KOHCTPYKIIMH), HCIOJIb30BAHHE 3aKOHOB COXPAHEHHMSI MEXAaHHUKH B



TEXHUKE (TUPOCKOI, BOJOMET U APYTHUE), IBUTATEIh BHYTPEHHEIO CropaHusi, mapoBas
TypOuMHa, OBITOBOM  XOJNOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTUU  TOJyYEHHUs
COBPEMEHHBIX MaTEpHUAIOB, B TOM YHUCJIE HAHOMAaTE€pUalOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAS 3aIINTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, Ta30pa3psSAHbIC JTaMIIbI,
MOJIYITPOBOJTHUKOBBIEC TPUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. DiekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3aumMoaencTBre MOCTOAHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarnutHoe
noJie. Bektop MarHUTHOW HMHAYKIMH. [I[pUHLIMIT Cyleprno3uIUM MArHUTHBIX TOJIEH.
JIMHAY MarHUTHON MHAYKIIUU.

MaruuTHoe 1oJie TPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HampaBjieHUE U MOAYJb. JIBU)KEHUE 3apsyKEHHOM YaCTUIIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel Jlopeniia.

MaruautHOe noJsie B Bemectse. DeppoMarHeTky, rnapa- i JMaMarHeTUKH.

TexHudeckne yCTpOMCTBA M TEXHOJOTHUYECKUE TMPOLECCHl: TMPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JICKTPOMAarHUTOB, TE€CTEP-MYJIBTUMETP, SJIEKTPOJIBUTATEIb
SIko0u, yCKOPUTENH 3JI€MEHTAPHBIX YACTHIL.

Hemoncmpayuu.

KaptrHa nuaM WHIYKIIMA MAarHUTHOTO TIOJISI TTIOJIOCOBOTO M MTOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtyna nvHUI MarHMTHOM MHIYKLIHMH HOJIA JJIMHHOIO MPSMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>XeHUs MydyKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuun nelcTBUS 3IEKTPOU3MEPUTENHHOIO MPUOOpa MarHUTORIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnegoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETUKOB.

Hccnenosanue neicTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3smepenne cuitbl AMnepa.

N3yuenne 3aBuCUMOCTH CHIIbI AMIIEPA OT CHIIBI TOKA.

OnpeneneHre MAarHUTHOW MHAYKIMY Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.



SIBneHHE 3IEKTPOMAarHUTHOW MHAYKIMH. [I0OTOK BEKTOpa MarHUTHOM MHAYKIWH.
OJIC wuHaykuuu. 3akoH JJIEKTpOMarHUTHOW uHaykuun Dapanes. Buxpesoe
anektpuueckoe noiie. Toku Dyko.

OJ1C unayKuuu B IpOBOJIHUKE, JBIKYILEMCS] B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylka HHIYKTUBHOCTH B LIEMH IMOCTOSIHHOTO TOKA. SIBIeHUE
caMouHaykuu. J/]C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYLIKH C TOKOM.

DIeKTpOMarHuTHOE MOJIE.

TexHuyeckre ycTporucTBa U TEXHOJIOTMYECKUE MPOLIECCHl: UHAYKIMOHHAS TEYb,
COJICHOM I, 3alUTa OT JEKTPU3ALNH TEJI IPU JBUKEHUU B MATHUTHOM MOJIE 3EMJIN.

Hemoncmpayuu.

HaGnronenue SsBIeHUS 2IEKTPOMAarHUTHON WHITYKITHH.

Uccnenosanne 3aBucumoct IJIC HMHIOYKIMHM OT CKOPOCTH H3MEHEHMS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenurie MarauTa B aTllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIyKIWH.

Uccnenosanne 3aBucumoctd IJC camMOMHAYKUHMH OT CKOPOCTH HM3MEHEHMS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Uccnenosanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre UHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue sSBJICHUS] CAMOMHIYKIIHH.

COopka MoieNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen S. KoJsieOaHus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnyeckue konebanusa. KuHemaTuyeckoe W JUHAMUYECKOE OIMCAHUE.
DHepreTuueckoe OInucaHue (3aKOH COXPAHEHHS MEXaHUYecKol sHepruu). BniBoj
JTUHAMUYECKOTO OIMMCAHUS TAPMOHUYECKUX KOJEOAHW W3 WX IHEPTreTUYECKOTO U
KMHEMATHUYE€CKOTO OMUCAHMUS.

Amvmutyna u (aza konebanuii. CBA3b aMIUIUTYIbl KOJIEOAHUW HCXOIHOMN
BEJIMYUHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSI.

[lepuonq wm wyactora koneOanmii. Ilepmon wmanbix CBOOOJHBIX KoJeOaHUM
MaTeMaTU4eCKOro MasTHHUKA. [lepro cBOOOIHBIX KOJIeOaH I MPYKMHHOTO MasiTHUKA.

[Tonsite o 3aryxammux Kojebanwsx. BoiHyxkneHHbIe KoneOaHus. Pe3oHaHc.
PesonancHas kpuBad. BrusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM  KPHUBOMU.
ABTOKOJICOAHMS.



TexHuueckue ycTpoMcCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, YaCHI,
KayeJly, My3bIKaJIbHblE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuch KoJaebaTeabHOro JBUKECHHUS.

HabintoieHne He3aBUCMMOCTU MEpUOJia MaslbIX KojieOaHuil rpy3a Ha HUTU OT
aAMIUIUTYbI.

HccnenoBanue 3aryxaroomux KoleOaHUN W 3aBUCUMOCTU TMEpHOJia CBOOOIHBIX
KOJie0aHUM OT COMPOTUBIICHUSI.

HccnenoBanne KonebaHWii Trpy3a HAa MAacCUBHOM TPYXXHHE C  LEIBIO
(opMHpPOBaHHUS MTPEACTABICHUN 00 UICaIbHON MOJENHN MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJIeOaHUX I'py3a Ha MPYKUHE.

HccnenoBanue BoIHYKISHHBIX KOJICOAHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

N3mepenue mnepuoga CBOOOJIHBIX KOJIEOAHMM HUTAHOTO U IPYKUHHOIO
MasiTHUKOB.

W3yueHune 3aKOHOB JIBUKEHHUS TeJla B X0J€ K0JeOaHUl Ha yIpyroM MOJBECE.

N3yuyeHue ABMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHNS aMIUIMTYAbI 3aTyXaOLUX KOJIeOaHU.

HccnenoBanue BHIHYKISHHBIX KOJICOAHHIA.

Tema 2. Inekmpomaznummnsple Koiedanus.

KonebGarenbupiii  koHTYp. CBOOOMHBIE DJJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEAIbHOM KoJiebaTenbHOM KOHType. @opmyina ToMmcoHa. CBs3b aMILTUTYIbI 3apsia
KOH/IEHCAaTOpa C aMILIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs JHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

3aTyxaromume AIIEKTPOMArHUTHBIE KOJIeOaHMsI. Brinyx/1eHHbBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

IlepemeHHbII TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEHCTBYIOIEE 3HAUYEHUWE CHUJIBl TOKAa M HANpsDKEHHWs NpU  PasiuyHOW  (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouaaJIbHBIA TEPEMEHHBbI TOK. Pe3ucTop, KOHOEHcAaTOp M KaTyllKa
MHIYKTUBHOCTH B IENM CHUHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

Uneanvupiii  Tpanchopmarop. IlpomsBoacTBo, mnepemaya U MOTpeOIeHHE
ANEKTPUYECKOU SIHEPTHH.

DKOJIOTUYECKHE PHUCKA MpH NOPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
WCIIOJIB30BAHUS JIIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHL: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTpONEpe1ay.



Hemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJICOAHWH OT WHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUIA.

Mojenb 3JIEKTPOMAarHUTHOTO TEHEPATOPA.

BriHy X I€HHBIC CHHYCOUIATbHBIC KOJICOaAHUSI.

Pe3ucTop, kaTyiika MHIYKTUBHOCTH U KOHJCHCATOP B LIEMHU IEPEMEHHOIO TOKA.

Pe3onanc 1npu mocnegOBaTEIbHOM  COCIMHEHWUM  PE3UCTOPA,  KaTYIIKU
MHIYKTUBHOCTHU M KOHJIEHCATOpA.

VY CTpolCTBO M IPUHITUT ICUCTBUS TpaHCHOpMaTOpa.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuUKym.

N3yuenue tpancpopmaropa.

HccnenoBanne mNEPEeMEHHOIO TOKA 4Yepe3 IMOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyILIKy U PE3UCTOP.

Habmoenue 31eKkTpoMarHiTHOTO Pe30HaHCa.

UccnenoBanue paboThl MCTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMPOMAZHUNIHbBLE GOJIHDL.

Mexannueckue BOJHBI, YCIOBUS WX pacnpocTpaHeHus. [lomepeunbie u
MpO0JIbHBIE BOJHBL. [leproi, CKOpoCTh pacCpOCTpAHEHUS U JUIMHA BOJIHBI. CBOMCTBA
MEXaHWYECKUX BOJIH: OTPKEHHE, TIpeoMIIeHUE, HHTepPepeHIrs 1 TudpaKius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE 3arpsI3HEHUE OKPYKAKOLIENH CPELBI.

DJEKTPOMArHUTHBIE BOJIHBI. YCIIOBHUS M3TYyYEHUS! JJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIIEHUE, MOISPU3ALIMS,
uHTepdepeHIus u Audpakiusi.

[IIxkana SIEKTPOMAarHUTHBIX BOJH. [IprMeHEHME >3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOMCTBA W NPAKTHUECKOE TMPUMEHEHUE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-meus,
YJIBTPA3BYKOBAsSI AUArHOCTHKA B TEXHUKE U MEAULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6mromeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUM.



HabGnronenue orpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKUMN PE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHUE.

HaGnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 4YaCTOTON
KOJe0aHU.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPAKEHUE, INPEIOMIIEHUE,
noJisipu3anus, nudpakuus, HTepdepeHIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIALTPAPUOICTOBOTO U3ITYICHHM.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMosiMHEHOE pacHpOCTPAaHEHHWE CBETA B OJHOPOAHOM cpene. Jlyu caera.
To4eyHbIN UICTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI OTpakeHUs cBera. llocTpoeHue uzoOpaxeHud B
wiockoM 3epkaie. Cepruueckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMIICHUs CBeTa. AOCOJIOTHBIA MOKa3aTeNb
npenomiieHUss. OTHOCUTENBHBIM TOKa3aTelnb MpesioMiieHus. [I0CTOSHCTBO YacTOTHI
CBETA U COOTHOWLIEHUE JIJIMH BOJIH IPU IEPEXO0/IE MOHOXPOMATUUYECKOTO CBETA Uepe3
IPaHULly paszena AByX ONTUYECKUX CPENl.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi coctaB Oenoro cBera. LIBer.

Ilonmnoe BHyTpeHHee oTpaxkeHue. [IpenenpHbI Yros NOJHOrO BHYTPEHHETO
OTPAKEHHUS.

Cobuparoniye u paccenBaroiye JuH3bl. ToHKas JinH3a. DOKYCHOE PAcCTOSIHUE U
ONTHUYECKasi CUja TOHKOW JMH3bl. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOIA
chepuueckoil IMH3bI OT €€ TeOMETPUHU M OTHOCUTEIHHOTO OKA3aTEINsI IPEIOMIICHHUS.

dopmyiia TOHKOH JIMH3bL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, TPOLIEAIIEr0 JWH3Y IOJA IPOM3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckor ocu. Iloctpoenne wu300pakeHWl TOUYKHM W OTpe3ka TNpsSMOH B
COOMPAIOIINX M PACCEHBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromias crmocob6HocTh. ['71a3 kak onrtuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Matepdepennus cera. KorepeHTHbIE HCTOYHUKU. Y CTIOBUS
HaOMIOACHUST MAaKCUMyMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT ABYX
KOTEPEHTHBIX HCTOUYHUKOB. [IpuMeps! Kitaccnuecknx HHTePHEPEHITMOHHBIX CXEM.

HNudpakusa ceeta. udpaxkiuonnas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB T@pU TaJCHUM MOHOXPOMAaTHYECKOrO0 CBeTa Ha AUGPaKIUOHHYIO
PELIETKY.



[Tonspuzanus cBeTa.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: OYKH, JyIa,
nepuckorn, ¢oToarnmapar, MHKPOCKON, MPOESKIIMOHHBIN ammapar, TPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpenoMieHus CBETA.

Hab6nronenue moHoro BHyTPEHHETO OTpakeHusl. MoJieh CBETOBOIA.

UccnenoBanue xo/1a CBETOBBIX MMYYKOB Yepe3 IUIOCKOMAPAIIIEbHYIO TUIACTUHY U
MpU3MY.

UccnenoBanue CBONCTB M300paKeHUN B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Hab6nronenue natepdepeHimm cBeTa.

HabOmronenne 1iBETOB TOHKUX TIEHOK.

Habmronenue nudpakiuu ceera.

N3ydenune nudpakiiMOHHON peIIéTKY.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiiviu cBeTa.

[IpumeHeHrE MOASIPOUIOB IJIS U3YUYECHUSI MEXaHUUECKUX HATIPSKEHUMN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSI OT BEIIECTBa (Ha mpuMepe
KUJTKUX JIAH3).

N3mepenrie poKyCHOTO pacCTOSIHUSL PACCEUBAIOIIUX JIMH3.

[Tonydenue n300paxxeHus: B CUCTEME U3 TNIOCKOTO 3epKaja U JIMH3BI.

[Tonydenue n300paxxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, THTEpPEPEHIIMH U MOJISPU3ALUU CBETA.

N3ydenue noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3yuenne naTepdepeHITNN JIA3epPHOTO U3ITYYCHHS Ha IBYX IIEIISX.

Hab6nronenue nucnepcun.

Hab6nronenue u uccienoBanue AudpakiiiOHHOTO CIEKTPa.

N3mepenune UIMHBI CBETOBOM BOJIHBI.

[Tonyuenue cnexkTpa W3MYyYEeHHUS CBETOIMOAA MPU MOMOIU JU(PAKIIMOHHOMN
PELLIETKH.

Paspnen 6. OcHOBBI crielIHAJILHON TEOPHH OTHOCUTEIbHOCTH.

['paHnipl IPUMEHUMOCTH KJIacCUYECKOW MexaHuku. [locTynmarel cnenuanbHOR
TEOPUU OTHOCUTEIBLHOCTH.



[IpocTpancTBeHHO-BpeMeHHON MHTepBai. [IpeoOpa3zoBanust Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHH H
COKpAILlCHUE JIJIUHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C SHEPTUEW W UMITYJIbCOM PEJISITABUCTCKOM YacTULbI. JHEPIUs
MOKOSI.

TexHHuuecKue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YACTHUL.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, MPAKTUKYM.

Ornpenenenre UMITyJIbca U SHEPTUU PENSATUBUCTCKUX 4YacTull (o gororpadusm
TPEKOB 3apS’KEHHBIX YACTHUI B MATHUTHOM T10JIE).

Pazgen 7. KBanToBasi pusunka.

Tema 1. Kopnyckyaapno-601H0801 Oyanusm.

PaBHOBecHOE TEIUIOBOE H3IyudeHUE (M3TyueHue aOCONIOTHO YEPHOIrO TEa).
3akoH cMmeuenus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®ororpdext. Ompiter A. I'. CroneroBa. 3akoHbl (oToddderra. YpaBHEeHUE
Ounmreiina 1a Gotosddexra. «KpacHast rpanuna» poroaddexra.

JlaBnenue cBera (B YaCTHOCTH, JIABJIEHUE CBETA HA a0COIOTHO MOTJIOMIAIOIIYIO U
a0COJIIOTHO oTpaxarolryto noepxHocts). OnbiTel I1. H. Jlebenena.

BosHoBBIE cBoOMCTBa yactul. Bonnel ne bpowns. liimHa BonHBI ne bpoins u
pa3Mepbl 00JIaCTH JIOKAJIU3alWK JIBHOXKYLIEHCs yacTulbl. KopiycKyaspHO-BOJIHOBOM
ayanu3M. Judpakius 31eKTpOHOB Ha KPUCTAILIAX.

Cneunduka wuzMepeHud B Mukpomupe. COOTHOILIEHUS HEONpeAeTEéHHOCTEN
I'eiizenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
doTornemMeHT, (HOTOOATUMK, TYHHENbHBII MHUKPOCKOI, COJIHEYHas Oartaped,
CBETOJMO/.

Hemoncmpauyuu.

®oT03(¢QdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETo (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHBJIEHHMS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanue Gporope3ncropa.

N3mepenne nocrosinHoM [lnanka Ha ocHOBe uccienoBanus pororddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.



OneITel IO MCCIENOBAHUIO CTpOEHUsA artoma. llnaHerapHas mopaenb arToma
Pesepdopna.

[Toctynarer bopa. M3nyuenune u norsnomeHue (pOTOHOB MpHU MEpexojae aToMa ¢
OJHOTO YPOBHS SHEPTUHU HA APYTOM.

Buapl ciektpoB. CekTp ypOBHEN SHEPTUM aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3Ty4eHHUe cBeTa. Jlazep.

TexHnueckre yCTpOMCTBAa U TEXHOJIOTHYECKUE MPOLIECCHI: CIIEKTPAIbHBIN aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbIA KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

Habmronenue nuHeHYaThIX CIIEKTPOB.

Y CTpOMCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIMX YACTUL.

OnpeneneHue JIMHBI BOJHBI JJA3EPHOTO U3TyUYCHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaOmronenue nuHeHyaToro crekTpa.

Hccnenoanne cnekTpa pa3peKEeHHOTO aTOMAPHOIO BOAOPOAA M U3MEPEHHUE
nocTostHHON Punbepra.

Tema 3. Quzuka amomno2o A0pa u INEMEeHMAPHBIX YACMUY.

Hyxnonnas wmopens sigpa ['eiizenOepra—lBanenko. 3apsig sapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagnoaktuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
'amMmma-usnyuenue.

3aKOH paJMOAKTUBHOTO pacmnajaa. PaauoakTHUBHBIE H30TONBI B MPUPOJIE.
CBONICTBA HMOHU3UPYIOUIETO M3JIy4YeHHUs. BiHsHue pagMOAaKTHBHOCTH Ha JKHUBBIC
opranu3Mbl. EctecTBeHHBIN (oH uznydeHus. [lozumerpus.

DHeprus CBS3M HYKJIOHOB B sifipe. Snepubie cubl. Jlegext macch sapa.

SAnepusie peakuuu. Jlenenue u cunHrtes saep. Anepusie peakTopsl. [IpoGiemsr
YIIPABIIEMOT0 TEPMOSIIEPHOTO CHHTE3A. DKOJIOTUYECKUE aCIEKThl PAa3BUTHUS SICPHON
DHEPIreTUKH.

Mertoapl perucTpaluy U UCCIEA0BaHUS SJIEMEHTAPHBIX YaCTHUL.

OyHIaMEHTAIBHBIE  B3aUMOACUCTBUA. bapuOHBI, ME30HBI W  JIENTOHBL
[IpeacraBnenne o CrannapTHOM Moaenu. KBapK-TiIFOOHHAsE MOJENb aIpOHOB.

O®usuka 3a npenaenamu CranaapTHoOW wmoaenu. TémHas matepuss U TEMHAas
SHEprusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JTO3UMETpP, Kamepa
Bunbcona, simepHblil peakTop, TEPMOSIAEPHBIN peakTop, aToMHas 6om0a, MarHUTHO-
pe30HaHCHas ToMorpadust.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).



WccnenoBanue paguoakTUBHOTO (POHA C UCMOJIB30BAHUEM JJO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Otanbl pa3BUTUsS acTpoHOMUH. [IpHKIagHOE M MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHomMuu. [lpuMeHMMOCTh 3aKOHOB (U3UMKM i OOBSACHEHUS MPUPOJbI
KOCMUYECKUX 00BEKTOB.

Metoapl  acTpOHOMHYECKUX  HcciieioBaHUi. COBpEMEHHBIE  ONTUYECKHUE
TEJIECKOIIBI, PAANOTEIECKOIIbI, BHEaTMOC(EpHAs aCTPOHOMMUSI.

Bun 3Bé3gHoro Heba. CosBe3musi, sSipKue 3BE37BI, IUIAHETHI, WX BHIUMOE
IBHKCHUE.

ConHeuHas cuctema.

Connue. Conneunast akTuBHOCTh. lctounuk sHeprun CosiHIla U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CIeKTpadbHbIA Kjiacc —
CBETHUMOCTBb». 3BE3NBI TJIABHOM IOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs1 3BE3]] TJIABHOM IOCIIENOBATEILHOCTU. BHYTpEHHEE CTpOEHUE 3BE3.
CoBpeMEHHBIE TPEJCTABICHUS O MPOUCXOXKAEHWH W 3Bosronuu ConHua u 3BE3N.
DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama Tanaktuka. Ilonoxenwe u aBwxenue CosHLIA B
lNamaktrke. Tunsl ramaktuk. PaguoranakTuku uM KBaszapbl. UEpHBIE ABIPBI B Sapax
raJaKTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pa3z0eranme raakTHK.
Teopus bonpmoro B3psiBa. PenukToBO€E M31ydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGnronenust 3Bé3aHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAaHUEM
KOMITHIOTEPHBIX MPWIOKEHUHN ISl OTIPEIEICHUS TOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be31us1 CEBEPHOIO MOJyIIapys U IPKUE 3BE3BI.

Habnronenus B Teneckon JIyHbI, TIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTLJICHUM.

DU3HYEeCKUN NPAKTUKYM.

Croco6b1 m3MepeHus (HU3NIECKUX BEIMYMH C WCIOJIH30BAHUEM aHAJIOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX TPHUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEUIHOCTH W3MEPEHUN (PU3MUECKUX BEIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUMN, UCCIEOBAHUIN 3aBUCUMOCTEN (DU3UIECKUX
BEIIMYMH, TPOBEpKA NPEMIOKEHHBIX THUMNOoTe3 (BBIOOP U3 pabOT, OMHUCAHHBIX B
TEeMAaTUYECKNX pasziesiax «YUeHHYECKHH OHKCIEPUMEHT, JabopaTOpHbIE paboTHI,
HPAKTHKYM»).

00001 aonee NOBTOPEHUE.



O0o001meHne u cucTeMaTu3alus CoAepkKaHMs pasnenoB Kypca «MexaHukay,
«MonekynspHas (pu3uKka U TEPMOAMHAMUKA», «DIEKTpoauHamMuka», «KonebaHus u
BOJIHBD), «OCHOBBI CHEIHATLHON TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas ¢usnkay,
«DIEeMEHThI aCTPOHOMHH U ACTPOPUZUKI.

Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLIMATIbHON
U ITUYECKOH cepax NesTENbHOCTH Y€JI0BEKa, poJib U MECTO (PU3UKU U ACTPOHOMMUH B
COBPEMEHHOMU HAay4YHOU KapTHUHE MUDpa, 3HA4YCHUE ONMCATENBHOM,
CUCTEMAaTHU3UPYIOIICH, OOBICHUTEIBHON M MPOTHOCTHYECKON (YHKIUN (U3UUYECKOI
TEOpUH, Pojb (HU3NUECKON TEOPUH B (POPMHUPOBAHUU MPEICTABICHUM O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOILEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIECHUI O IPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

Nzyuenne kypca ¢uszuku yray0iaéHHoro ypoBss B 11 kiacce ocyriecTBisiercs ¢
y4€TOM COAEpKATEIbHBIX MEXKIIPEAMETHBIX CBSI3éM C KypcaMu MAaTE€MaTuKH,
OMOJIOrMH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, CeA3AHHIE C U3YUEHUEM MEMO0008 HAYYHO20
no3HaHuA: SIBJICHHUE, HAY4YHBIM (QakT, rumoresa, (QuU3nMyeckas BeEJIMYMHA, 3aKOH,
Teopusi, HaAOMIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpHUTEbHBIC TPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMH. TpuroHomerpuueckue
(YHKIIMHM: CHHYC, KOCHHYC, TAQHT€HC, KOTaHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE
TOXJECTBO. BEKTOphl M MX MPOEKIMH HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB.
[IpousBogubie 3nmeMeHTapHbIX ¢yHKIui. [IpusHaku nog00Us TPEYroJBbHUKOB,
OTIpeIeJICHHE TUIOMIAN TIJIOCKUX (UTyp u 00BbEMA TEJL.

Buonozua: »nextpuueckue SBIEHUS B JKMBOW IpUpOJE, KoyeOaTesIbHbIE
ABMOKEHHUSI B OKMBOM TNPHUPOAE, DSKOJOTHYECKHME PUCKH TpPU  IPOU3BOJCTBE
AIIEKTPOPHEPTUH,  BJICKTPOMArHUTHOE  3arps3HEHHE  OKpYy)Kawolled  cpeasbl,
yJIbTPa3ByKOBasl AMArHOCTUKA B MEIUIIMHE, ONITUUECKUE SIBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MBbl 00pa30BaHUS KPUCTAIUIMUECKON pEIETKH, CIIEKTPAIbHbBIN aHAIU3.

T'eocpaghusa: maruuTHbBIE MONIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: TpUMEHEHUE TOCTOSIHHBIX  MAarHUTOB,  AJIEKTPOMAarHuTOB,
aJIeKTpoABUraTenb SkoOu, TreHepaTop NEPEMEHHOro TOKa, WHAYKIHMOHHAs Ieub,
JUHUM 3JIEKTpoNepeaayd, 3JeKTPOJBUTATENb, padap, PaaUONPUEMHHK, TEJIEBU30D,
antenHa, Ttenedon, CBYU-meub, ynbTpa3BykoBas [WAarHOCTHKa B TEXHHKE,
NPOSKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJHEYHas OaTapesi, CIlyTHUKOBbBIE
NPUEMHHKH, AJIEPHASI SHEPTETUKA U SKOJIOTUUECKUE ACTIEKTHI €€ Pa3BUTHUS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «Du3nkay AOHKHBI
OTpaxaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOM BHYTpPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTALUH, NO3UTUBHBIX  BHYTPEHHUX  yOEXIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO OIBITA
W ONbITa JESITEIbHOCTH B MPOLECCEe peallu3allii OCHOBHBIX HAIpaBICHUU
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAaHCKOI0 BOCIIMTAHMSA:

e cPOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYyYaroMIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNUCKOTO 00IIECTBA;

® IPUHATHE TPaJAULIMOHHBIX 00111e4eI0BEYECKUX I'YMaHUCTUYECKUX u
JNEMOKPaTUYECKUX LIEHHOCTEM;

®TOTOBHOCTh BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEpPECaX TIPaKJAHCKOIO
oO11ecTBa, yuacTBOBAaTh B CAaMOYIIPAaBIEHUU B 00pa30BaTeIbHON OPraHn3alllu;

® yMEHHE B3aUMOJECHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HMX
(GyHKUMSAMY U Ha3HAYCHHUEM;

© TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH.

NATPUOTHYECKOTO BOCITUTAHUS:

® c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPakIaHCKOM UIEHTUYHOCTH, TAaTPUOTU3MA;

® [[CHHOCTHOEC OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

¢ c(pOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

® CIOCOOHOCTh  OLIGHWMBATh CHUTYallMI0O WU TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM 4YHCJE B
JESATENBHOCTH YUYEHOTO;

® 0CO3HAHUE JIMYHOT'O BKJIaJla B TOCTPOEHUE YCTONYMBOTO OyAYILETO.

3CTETHYECKOT0 BOCIIUTAHUS

® 5CTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAay4YHOI'O TBOPUYECTBA,
IpHUCYIIEro (PU3NIECKOM HAyKeE.

TPYA0BOIr0 BOCIIMTAHMS:

® IHTEpPEC K Pa3iIuYHbIM cdepam npodhecCHOHATBHON ACSITEIBHOCTH, B TOM YHCIIEC
CBSI3aHHBIM C (PM3UKON M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOpP OymyIiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE JIaHBI,

®FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CamMo00pa3oBaHHIO B 00JacTH
(bU3HKY HA TPOTSKEHUU BCEH KU3HU.



IKOJIOTHYECKOT0 BOCTIMTAHMSA

® CPOPMUPOBAHHOCTh  HKOJOTHYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AIBHOIO
XapakTepa dKOJOTHYeCKUX Mpolem;

® [UIAHUPOBAHUE M OCYIIECTBIICHUE JIEVCTBHM B OKPYXAIOUIEH CpENEe Ha OCHOBE
3HaHMS LEJIEW YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA;

® DaCIIMPEHUE OINBbITA JECATEIBHOCTH IKOJIOTMYECKOW HANPABIEHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'0 IIO3HAHMSA:

¢ c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3NYECKON HAYKU;

® 0OCO3HAaHUE LICHHOCTU HAYYHOU JESATENbHOCTU, TOTOBHOCTH B NPOILECCE W3YUYEHUS
GU3MKKM  OCYLIECTBISATh  NPOEKTHYHO U HCCIEAOBATENbCKYIO  JIEATEIbHOCTD
WHJMBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIC YHHMBEPCAJIbHBIE Y4eOHbIe 1eliCTBUS

ba3oBble joruyeckue 1eMCTBUA:

® CaMOCTOSITEIFHO (DOPMYJIMPOBATh U AKTyaJTHU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

e ONpPEACNATh 1EIU JEATENbHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPUH HX
JIOCTYKCHMS,

® BLISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS] B PAacCMATPUBAEMBIX (PU3MUECKHUX
SIBIICHUSIX

e pa3pabarpiBaTh IUJIaH pEIICHUS MPOOJIEMbI C YUYETOM aHalv3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN JIEATEIbHOCTH;

® KOOPJAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHUS;

® pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA.

®BJIQJICTh HAYYHOW TEPMHUHOJOTHEW, KIIOYEBBIMU TMOHATUSIMU M METOJAMH
buznyecKoil HayKu;

® BJIaJICTh HABBIKAMHU YYEOHO-MCCIIEIOBATEIHCKON U TPOEKTHOM NEATeThHOCTH B
obsiacti (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJI0B
peuieHust 3anad  (PU3MYECKOTO COACp)KAHHS, MPUMEHEHHUIO PAa3IM4YHBIX METOJIOB
IMO3HAHUS,



®BJA/ETh BHUJAMHM JCATEIbHOCTH 1O TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETalu, IPEOOPa30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIlUsX, B
TOM YHCIIE TIPU CO3/IaHUU yUeOHBIX TPOCKTOB B 001acTH (PU3UKH;

® BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 3a/1ady, BbIABUTATh
TUNOTE3y €€ pellleHusl, HaXOAUTh apryMEHThI JIJIsl 1I0Ka3aTeIbCTBA CBOUX YTBEPXKICHUIA,
3aJ1aBaTh MMapaMeTPhbl U KPUTEPUU PELICHYS;

® AHAIM3UPOBATH TMOJYUYEHHBIC B XOJE PEIICHUS 3a/la4ll Pe3yJIbTaThl, KPUTUICCKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

eCcTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOU
NEeSTeNIbHOCTH, B TOM YHCIIE MPU U3yUYEeHUHN (PU3UKU;

® 1aBaTh OLIEHKY HOBBIM CUTYyAallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

eyMETh I[EPEHOCUTh 3HAaHHUA MO (QU3MKE B  MPaAKTUYECKYI0  00JIacTh
KU3HEACSITETLHOCTH;

® YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

® BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBLHBIC TIOIXO/IbI U PEIICHHS,

® CTaBHUTH MPOOIEMBI U 33]1a9H, Oy CKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PaGora c unpopmanmei:

®BIIAJICTh HABBIKAMHU TMOJY4YeHHUS WHGOpMAIUu (PUINIECKOTO COJIEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITENILHO OCYIIECTBIIATh TIOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 M WHTEPIpETalnui0 WHGOPMAIMM pPa3IMYHBIX BHIOB U  (GopM
IpEeJICTaBICHNUS;

® OIICHUBATh JIOCTOBEPHOCTH HH()OPMAIIHH;

® 1CITI0JIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTUH B
PEIIeHNH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 C COOJII0IEHUEM
TpeOOBaHUI SPrOHOMHMKH, TEXHUKM O€30HaCHOCTH, TUTHEHBI, PECypcocOepeKeHHs,
MPaBOBBIX U ITHUECKUX HOPM, HOPM HH(POPMAIMOHHON O€3011aCHOCTH;

® CO3/1aBaTh TEKCTHI (PU3UUECKOTO CONEPKAHHUS B Pa3NHUHBIX (popMaTax ¢ yd€Tom
Ha3HaueHUs HHGOpPMalMU M LEJNeBOM ayAuTOpuu, BBIOMpas ONTHUMAIBHYIO (QopMy
NPEJICTaBICHUS U BU3YAIU3AlIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YYeOHbIC 1CHCTBUA:

® OCYIIECTBIIATH OOIIEHNUE HA YPOKax (PM3UKH U BO BHE-YPOUHOU JIEATEIBHOCTH,

® Pacro3HaBaTh MPEANOCHUIKN KOH(DIUKTHBIX CUTYAIlM U CMSTYATh KOH(JIUKTHI;

®pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3pEHHS C HCIHOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

®[IOHMMATh W WCIOJH30BaTh MPEUMYIIECTBA KOMAHIAHONW W WHIMBUIYATBHON
padoThI;

® BLIOMpATh TEMATUKYy W METOJbl COBMECTHBIX JEMCTBUHA € Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJJOTO YJIeHa KOJIJICKTUBA;



® IPUHUMATh L€ COBMECTHOU AESATEIbHOCTH, OPTAHU30BbIBATh U KOOPJINHHUPOBATH
JIEUCTBUS 110 €€ JOCTUKEHHIO: COCTABIISITh IUIAH JEUCTBUN, pACTIPEAEISATh POJIA C YUYETOM
MHEHHI y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaTbl COBMECTHOM PabOThI;

® OIICHMBATh KAa4eCTBO CBOETr0 BKJIAJa M KaXJOTO0 YYaCTHHKA KOMAaHIbl B OOIIMI
pe3yJIbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

epeaiaraTh HOBBIE IPOEKThbl, OLEHWBAaTh MJAEHM C T[O3ULIUU HOBHU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

® OCYLIECTBIIATh O3UTUBHOE CTPATETMYECKOE MOBEICHHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIC yHHBepcabHbIe y4eOHbIE 1eCTBUS

Camoopranuszanus:

® CaMOCTOSITEJIBHO OCYILECTBIISITh [MO3HABATENIbHYIO JIEATENIbHOCTL B 00J1acTu
(GU3UKY U aCTPOHOMUHU, BBISIBISTH MPOOJIEMbI, CTaBUTh U (DOPMYIUPOBATh COOCTBEHHBIE
3a/1a4y;

® CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PAaCUETHBIX U KAauYE€CTBEHHBIX 3a7ady,
IUIaH  BBIMOJHEHUS NPAKTHYECKOM paboThl ¢ Yy4ETOM HMMEIOIIUMXCS  PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHUIA;

® 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacCHIMPSATh paMKH Y4EOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEINOUYTCHHIH;

e [eJlaTh ~ OCO3HAHHBIM  BBIOOp, ApryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

® OI[EHUBATh MPUOOPETEHHBIN OIBIT;

® c110coOCTBOBAaTh (DOPMHUPOBAHUIO U TIPOSIBICHHUIO SPYIUIIMKA B 00JacTu (pusmku,
MOCTOSIHHO TOBBIILIATH CBOM 00pa30BaTEIbHbINA U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJILHBIA MHTE/VICKT:

® 1aBaTh OILIEHKY HOBBIM CHTYyalUsM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

® BJIaJICTh HABBIKAMH TIO3HABATEILHONW PEQIICKCHU KAaK OCO3HAHMSI COBEPIIAEMBIX
JIEUCTBAM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

® 1ICTIOJIb30BaTh NPUEMBI PEQIEKCUU JI1 OLIEHKM CHUTYallud, BbIOOpa BEPHOIO
peLIeHuUs;

® YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

® IPUHUMATh MOTHBBI M AapryMEHTBbl JPYrMX TMpU aAHAIN3E pE3yJIbTaTOB
JEATEIIbHOCTH,

® IPUHUMATH €051, MTOHUMAsi CBOU HEJIOCTATKH M IOCTOUHCTBA,

e [PUHUMATh MOTHBBI W apPryMEHTBHl JPYIMX IIpU AaHAJIU3E PpPE3yJIbTaTOB
JEATEIIbHOCTH;

e PM3HABATh CBOE MPABO M MPABO APYTHX HA OIIUOKH.



B mpomecce nocTukeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMMEI IO
bu3uKe 1151 ypOBHSI CpeAHEro 00Iero o0pa3oBaHus y 00yUYarOIINXCsl COBEPIIIEHCTBYETCS
HYMOLIMOHAJILHBIA WHTEIJIEKT, MPEeANoIaralonui chopMupoBaHHOCTD:

® CAMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHME, BHJICTh HAIPABICHUS Pa3BUTHUSI COOCTBEHHON IMOIMOHATILHOU Cepbl, OBITh
YBEpPEHHBIM B ce0e;

® CaMOPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TOBEJIEHUE, CITIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHAILHBIM
WU3MCHEHUSM U MPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

® BHYTPCHHEH MOTHBAIMK, BKIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO LEIH U
yCIexXy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh, HCXOAS U3 CBOUX
BO3MOXKHOCTEH;

® OMIATHH, BKIIOYAIOMIEH CMOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSHUE
NPYTHUX, YUYUTHIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIePEKUBAHHUIO;

® COIMAITLHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTHMH JTFOIBMH, 3a00TUTHCS, TIPOSIBIISITh MHTEPEC U pa3peniath KOHQIUKTHI.

IMTPEAMETHBIE PE3VYJIbTATHI

K xoniy o06yuenus B 10 knacce npenMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHIHA:

® [IOHUMATh POJb (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKON cepax AEATEIbHOCTH YEIOBEKA, pOJIb U MECTO (PM3UKH B
COBPEMEHHOW HAy4YHOW KApTWHE MHUpPA, 3HAYEHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM M MPOTHOCTUYECKONW (QYHKUMHA (U3NYECKOW TEOpUH — MEXaHUKH,
MOJIEKYJIIpHOU (DU3UKH U TEPMOJMHAMUKHU, POJib (PU3NYECKON TEOpUH B (hOpMUPOBAHUU
NpeCTaBIeHUu 0 (PU3HUECKOl KapTHHE MUPA;

® pa3aMyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (QU3NYECKHX TEl U TMPOLECCOB
(s1BNEeHMIT): MHEepLUaIbHAs CUCTEMa OTCUYETa, a0CONIOTHO TBEPIOE TEIO0, MaTepHalIbHAS
TOYKA, PAaBHOYCKOPEHHOE JBHKEHHME, CBOOOJHOE TaJaeHue, aOCOIIOTHO yIpyras
nedopmarysi, abCOTIOTHO YHpPyroe W abCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOCIU
rasza, >KUJIKOCTH U TBEPAOTO (KPUCTAIUIMUECKOT0) Tella, UIealbHbIN Ia3, TOUSUHBIN 3aps,
OJIHOPOJHOE 3JIEKTPUYECKOE MOJIE;

® paznuyaTh YCJIOBHUS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3MUYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHAAMEHTANbHBIX 3aKOHOB M OIPAaHUYEHHOCTb
UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATh U OOBSACHATH MEXAHUYECKUE MPOLECCHl U SBIICHUS, UCIOJb3YS
OCHOBHBIC TIOJIOXKEHHMSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTb MEXAHUYECKOTO
NBUKEHUS, (OpMysbl KUHEMAaTHKH PAaBHOYCKOPEHHOTO JIBHXKEHHS, MpeoOpa3zoBaHUs



lanuies mg cKOpOCTH U MEepEeMEIIeHMs], 3aKOHbI HbIOTOHA, MPUHIKIT OTHOCUTEIBLHOCTH
lManuiest, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOM
SHEpPrHM, CBA3b pabOThl CUJIBI C HM3MEHEHHMEM MEXaHHYeCKOHl DSHEpPIuu, YCIOBUS
paBHOBecUsl TBEPAOro Tena), MPU STOM HCIOJIb30BATh MATEMATUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJOBHSI MPUMEHUMOCTH (DM3MUECKUX 3aKOHOB: IPeoOpazoBaHUl
lanunes;, BTOporo u TpeTrbero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HUMITYJIbCa U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TSITOTECHHS;

® AHANTM3UPOBATh U OOBACHATH TEIUIOBBIE TMPOIECChl M SBJICHHUSA, HCHOIb3YS
ocHoBHbIe nooxkeHuss MKT u 3akoHbI MOJEKYJISIpHON (DU3UKU U TEPMOJAMHAMUKY (CBSI3b
JTaBJIEHUS UJCAIBHOTO ra3a Co CPpeAHE KUHETUUYECKOW YHEPTUEH TEIJIOBOTO JBUKEHUS U
KOHIIEHTPALIMEN €r0 MOJIEKYJ, CBA3b TEMIIEPATYPhl BEHIECTBA CO CPEIHEN KMHETUYECKON
DHEPIUEN TEIUIOBOIO JBMIKEHUSI €r0 4YacTHLl, CBA3b JABICHUsS WACAIBHOIO Ta3a C
KOHIICHTPALIMEN MOJIEKYJ M €ro TeMIepaTypol, ypaBHeHue MennaeneeBa—Kiamnelpona,
NIEPBBI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHHUS SHEPTrUHM B TEIUIOBBIX MpOIleccax),
IIpU 3TOM HCIIOJIb30BATh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianenpona;

® AHAIM3UPOBATh M OOBSACHATH DJEKTPUUECKUE SIBJICHMS, HCIOJIb3ys OCHOBHbBIE
MOJIOXKEHHUSI M 3aKOHBI AIEKTPOAMHAMHUKU (3aKOH COXPAHEHMs JIEKTPUUYECKOTO 3apsja,
3aKkoH KyJloHa, MOTEHIHAIBHOCTh ANEKTPOCTATUYECKOTO MOJIA, MPUHIUI CYIIEPIIO3ULINU
3JIEKTPUYECKUX TOJIEH, IPU 3TOM YyKa3blBas yCJIOBUA NPUMEHMMOCTH 3akoHa KysoHa, a
TaK)K€ IMPAKTHYECKM BaXKHbIE COOTHOLICHHMS: 3aKOHbl Oma Uil ydacTKa Lenu W JUIs
3aMKHYTOW 3JeKTpuueckoi menu, 3akoH Jlxoyns—Jlenma, npaBuna Kupxroda, 3axoHbl
®dapajes AJis SJIEKTPOIU3a);

® OMMCHIBaTh  (U3UYECKUE TIPOIECChl M SIBICHUSA, UCIOJb3yS  BEJIUYUHBL:
IIepEMEILEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEN, CUJIA, MOMEHT CHUJIBI,
JIaBJICHHE, TOTEHUMAJIbHAs JHEPIHsl, KMHETUYECKAsl DHEPIHs, MEXaHW4YeCKas SHEprus,
paboTa CUJIbl, IGHTPOCTPEMUTEIHLHOE YCKOPEHHUE, CUIIa TSKECTH, CUJjla YIPYTOCTH, CUIIa
TPEHUsI, MOIIIHOCTh, YHEPTHS B3aUMOJICUCTBUA Tela ¢ 3eMIEH BOIU3HM €€ TOBEPXHOCTH,
BHEpPrusl ymnpyro pgepopmanvu MpPYKUHBI, KOJUYECTBO TEIJIOThI, aOCONIOTHAs
Temmeparypa Tena, paboTra B TEpPMOIAMHAMMKE, BHYTPEHHSS OJHEpPIrusl HICAbHOTO
OJIHOATOMHOTO Ta3a, padoTa UAcalbHOTO ra3a, OTHOCUTENbHAS BIAXHOCTh Bo3ayxa, KITJ
UJCATBHOIO  TEIUIOBOIO  JBHUIATENsA;  JJIEKTPUUYECKOE  MOJie,  HaNpsHKEHHOCTh
3JIEKTPUYECKOTr0 MOJIsA, HAPSHKEHHOCTD MOJISI TOYEYHOTO 3apsiga WK 3apsyKeHHOTO Iapa
B BakyyM€ U B JMDJIEKTPUKE, MOTEHUHAI BJEKTPOCTATUYECKOrO TOJIS, Pa3HOCTh
MOTEHUUAJIOB, JJIEKTPOJABHKYILAs CHJIA, CUJA TOKA, HANpPsDKEHUE, MOIIHOCTh TOKa,
JJIEKTpUYEeCcKass E€MKOCTb IUIOCKOTO KOHJIEHCAaTOpa, CONPOTHUBIICHUE YyYacTKa LENHu C
[IOCJIENOBATENBHBIM M IMAPAJUIENBHBIM  COEAUHEHHUEM  PE3UCTOPOB,  DHEPIUs
AIIEKTPUYECKOTO MOJII KOHIEHCATOPa;

® O0BSCHATH OCOOCHHOCTUM MPOTEKaHUS (U3UUYECKUX SIBICHUN: MEXaHHUYECKOe
JBIKEHUE, TEIJIOBOE JIBI)KEHHUE YaCTHI] BEIIECTBA, TEIJIOBOEC paBHOBECUE, OPOYHOBCKOE
nBKeHue, nuddysus, ucnapeHude, KUIMEHWE U KOHJACHCAlMs, IUIaBJICHHE U



KpUCTAILIU3AM, HaIIPaBJICHHOCTb TEIUIONEpEaauH, AJIEKTPU3ALUS TEI,
SKBUITOTEHIHAIIBHOCTh OBEPXHOCTHU 3apsHKEHHOTO ITPOBOIHUKA;

® IPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTU OJTHON (PU3WYECKON BEIUYUHBI OT JPYTOn
C MHCHOJIb30BAHWEM IIPAMBIX HW3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKMX BEJIMYMH B BHJE
rpaduKoB ¢ y4ETOM aOCOJIOTHBIX TOTPENTHOCTEH HW3MEPEHHM, JejJaTh BBIBOIBI 10
pe3yJibTaTam UCCIEN0BaHUs;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIMYMH, MPU 3TOM BHIOMPATH
ONTHUMAJbHBIA METOJ] M3MEpPEHUs, OIIEHUBATh AaOCOJIOTHbIE W OTHOCHUTEIIbHBIC
IIOTPELIHOCTH IIPSAMBIX U KOCBEHHBIX U3MEPEHUM;

® [IPOBOJUTH ONBITHl [0 IIPOBEPKE IPEMJIOKEHHONM THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJYyUYECHHbIE
pe3yJIbTaThI U JeNaTh BBIBOJ O CTATYCE MPEIIOKEHHON TUITOTE3BL;

e cOOMIOATh MpaBuiia 0OE30MacHOrO TpyAa MNpU MPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOrO JKCIEpUMEHTa, TMpakTUKyMa U y4eOHO-MCCIIEeNOBATEIbCKON U
IIPOCKTHOM  JEATEIBHOCTH C  HCIOJIB30BAHUEM  HU3MEPUTEIBHBIX  YCTPOMCTB U
1ab60paTOPHOTO 00OPYAOBAHMUS;

epemaTh pacyE€THBIC 3a7a4d C SBHO 3aJaHHOW M HESIBHO 3a/JlaHHON (U3MUYeCKOn
MOJIEJIbIO: HA OCHOBAHMHU aHANM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (PU3MUECKON MOJENH,
OTBeyYaroie TpeOOBaHUSIM 3a/lau, MPUMEHATh (HPOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3UYECKUX TEOPUM MpHU HUCMOIb30BAHUM MATEMAaTUYECKUX METOJIOB
peuieHus  3a7ady, MOpPOBOJWTH pacu€Tbl HAa OCHOBAHMM MMEIOIIMXCS  JaHHBIX,
aHAJIM3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METOBI PELIECHUs C YYETOM ITOyYEHHBIX
pe3yJIbTaTOoB;

epeniaTh KAaueCTBEHHBIE 3a/lay, TpeOylolue MPUMEHEHUs 3HAaHUM U3 Pa3HBIX
paznenoB Kypca (U3MKM, a TakKe HMHTerpaluud 3HaHUM U3 JpYyrux MpeIMETOB
€CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAWBAaTh JIOTHYECKYIO LIETIOYKY PACCYXKICHHHN C
OMOPOM Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBJICHUS;

® [ICTI0JIb30BaTh TEOPETUYECKUE 3HAHUA i OOBSICHEHHS OCHOBHBIX MPHUHIIUIIOB
pa®oThl M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJIOTMYECKUX
IIPOLIECCOB;

® IPUBOAUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUpPaA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

® AHANTM3UPOBATh M OIEHUBATH TIOCIEJCTBUSA OBITOBOM W TPOM3BOJICTBEHHOMU
NEeATENHbHOCTA YEJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU MpOIeccaMu, C MO3ULUN
HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIBHOM MPUPOAOIOIb30BaHNUH,
a TaKKe€ pa3yMHOM MCIOJIb30BAHUH JOCTHKEHUN HAYKU U TEXHOJIOTUI JUIS TaJIbHEUILIETO
Pa3BUTHS YEIIOBEYECKOT0 OOIIECTBA;

® IPUMEHATHh PA3IMUHBIE CIOCOOBI padboThl ¢ HHPopMauuend (U3NUECKOro
colepKaHUsl C KCIOJIb30BAHMEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH, MpHU



3TOM HCIOJb30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA,
nepepaboTKu U TNPEeabABICHUS Y4eOHOM W  HAy4YyHO-TIOMYJIApHOM HHQOpMauw,
CTPYKTYpUPOBaHUS M UHTEpIpeTauud HH(OpMALKK, TMOJYYEHHONM U3 Pa3InYHbIX
UCTOYHHUKOB, KPUTHYECKH AHAJIU3UPOBATH MOJy4yaeMyr0 HHQOpPMAIHUIO U OLEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHWI, TaK U HAa OCHOBE aHaJIM3a UCTOYHHUKA
uH(dopmaImy;

® [IPOSIBJISITh OPTraHU3ALMOHHBIE M TO3HABaTEIbHBIE YMEHHUS CaMOCTOSITEIBHOIO
OpUOOPETeHHs] HOBBIX 3HAHUM B TMPOIECCE BBHINOJHEHUS TMPOEKTHBIX M Y4eOHO-
UCCJIeI0BATENbCKUX PalOT;

e paboTaTh B IpyIIe C UCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TpYIIbl, paNUOHAIBHO PpACHpPENENATh JIEeATEIbHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXKIOrO U3 YYACTHUKOB IPYIIBI B peUICHHE
paccMaTpuBaeMom MPoOJIEMBbI;

® [IPOSIBJISITh MOTHBAILMI0O K Oyaymied mnpodecCHOHaIbHOM eATeNbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOuUIIs.

K xoniy o6yuenus B 11 knacce npeiMeTHble pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHHIA:

® [IOHUMATh POJb (PU3UKU B IKOHOMHUECKOW, TEXHOJIOTMYECKOW, COLMAIBHON U
ATUYECKON cdepax NeATeNbHOCTH YeJIOBEKa, pojib U MeCTO (PM3UKH B COBPEMEHHOMU
HAy4YHOU KapTHHE MHpPA, POJIb ACTPOHOMHH B MPAKTHUUECKOW NESITEILHOCTH YEJIOBEKa U
JajbHeNIIeM HAYYHO-TEXHUYECKOM pa3BUTHUH, 3HaYECHHE OIKCATENBHOM,
CUCTEMATU3UPYIOIICH, OOBICHUTEIBPHOW W TPOTHOCTHYECKOW (GYHKIMA (PU3NIECKON
TEOPUU — DJIEKTPOJAMHAMUKH, CIELHUAIBLHOW TEOPUH OTHOCHTEIHHOCTH, KBaHTOBOM
¢usuku, ponb Quanyeckod Teopuu B (HOPMUPOBAHUHU NPEJCTABICHUN O (PU3MUECKOI
KapTUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;

® paznuyaTh YCJIOBHS MPUMEHHUMOCTH MOJele (PU3MYECKUX Ten U IMPOILIECCOB
(sIBJIEHUI): OJHOPOJHOE AIIEKTPUIECKOE U OJHOPOJHOE MATHUTHOE T0JISI, FTApMOHUYECKUE
Koue0aHusl, MaTeMaTU4YeCKHH  MAasSTHUK, HWJCAIbHBIM  MPYXUHHBIA  MasTHUK,
TapMOHHMYECKHE BOJHBI, UICATbHBIM KOJIeOATeIbHBIA KOHTYp, TOHKasl JIMH3a, MOJEJEH
aToma, aTOMHOTO si/ipa ¥ KBAHTOBOM MOJIENU CBETA;

® pa3MyYaTh YCIOBUS (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB,
NOHUMAaTh BceOOHMI xapakTep (yHAAMEHTAIBHBIX 3aKOHOB W OTPaHHUYEHHOCTh
UCTOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHATM3UPOBATH U OOBICHATH SJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, UCIIOIB3YS
OCHOBHBIC TIOJIOKEHUS Y 3aKOHBI DJIEKTPOJUHAMHKH U CIELMaJIbHOW TEOpHUu
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUsI DJEKTPUUYECKOTO 3apsiia, cuia Amiiepa, cuiia
JlopeHnia, 3akOH »3JIEKTPOMAarHUTHOW WHAYKUUM, mpaBuio Jlenma, cBa3p JIJIC
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUYECKOM IIEMH CO CKOPOCThIO M3MEHEHUs CUJIbI TOKA,
MOCTYJIAThl CIIEHUAIBHOW TEOPUU OTHOCUTEIHHOCTH DUHILITEHHA);



® AHATM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOIECCHl W SIBICHHS, HUCIOIb3YS
MOJIOKEHUSI KBAaHTOBOM (pu3uku (ypaBHeHHe DiHIITeNHA nisi ¢poTtorddexra, nepBolil u
BTOPOH TMOCTyJIaThl bopa, MpuHIMI COOTHOIICHHsS HeompeaenéHHoctel [ 'eizenOepra,
3aKOHBI COXPaHEHHUs 3apsiIOBOTO U MAaCCOBOTO YMCET W SHEPTUU B SJACPHBIX pEaKLUsX,
3aKOH PaJIMOaKTUBHOTO pacraja);

® ONUCHIBATh  (DUBMYECKUE TIPOIECCHl U SIBJICHUS, UCIOJb3yS  BEIUYUHBL:
HaNpsDKEHHOCTh  DJIGKTPUYECKOTO  TOJIs, TOTEHIHUAT AJIEKTPOCTaTUYECKOro  MOJs,
Pa3HOCTh TIOTEHIMAJIOB, JJIGKTPOJBWKYIAS CHJIA, WMHIYKIUS MArHUTHOTO TIOJI,
MarHUTHBIM TOTOK, CHJIa AMIepa, HWHAYKTUBHOCTb, JJEKTPOJABIDKYILAsS CHIIA
CAaMOMHJIYKIIMH, SHEPrUsi MArHUTHOTO TMOJIS TMPOBOJHHKA C TOKOM, PEISTUBHUCTCKHUIA
UMITYJIbC, TOJHAsI DHEPTUs, SHEPTUSl MOKOS CBOOOJHOW YACTHIIBI, YHEPTUS U HMITYJIbC
¢dboToHa, MacCOBOE YHCIIO U 3apsill Aapa, SHEPTUS CBS3H sIlIpa;

® O0BSICHATH OCOOCHHOCTH TMPOTEKaHUsI (PU3UUYECKHUX SIBJICHHM: 3JEKTPOMAarHUTHAas
WHAYKIWS, CAMOUHIYKIUS, PE30HAHC, MHTePPEPEHIUs BOJH, AUQPPAKIHS, JTUCIICPCHS,
MOJIHOE BHYTPEHHEE OTpakeHue, goroanektpuueckuit 3gdekr (poroaddekr), ansda- u
Oera-pacniaabpl sifep, raMMa-u3IydeHHe sjep, (pu3nueckue MPHUHIHUIBI CIEKTPATbHOTO
aHanm3a u paboThI Jla3epa;

® ONPE/ENIATh HAINpPaBICHWE HMHIYKIIMM MarHUTHOTO TMOJSl MPOBOJHUKA C TOKOM,
cuibel Amriepa u cuisl JlopeHia;

® CTPOUTHh H300paKEHHE, CO3/1aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOM JMH30H, U
PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

® [I[PUMEHSTh OCHOBOINOJAralole acCTPOHOMHUYECKUE TOHSATHUS, TEOPUU M 3aKOHBI
JUIS aHaiu3a U OObACHEHUs (U3UYECKUX IPOLIECCOB, MPOUCXOIAIIMX B 3BE3/1aX, B
3BE3IHBIX CHCTEMaX, B MEXIaJaKTUYeCKON cpelie; ABMXKEHUS HEOECHBIX TeJl, SBOJIOIHUU
3BE3/ U BeeneHHou;

® IPOBOJIUTH UCCIIEAOBAHKUE 3aBUCUMOCTEN (PU3MUECKUX BETUYHUH C UCIIOIb30BAHUEM
NPSIMBIX U3MEPEHHM, TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJyYeHHOW 3aBUCHUMOCTH (U3WYECKUX BEIUYUH B BHIE TIpaduUKOB ¢ ydE€TOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTeW  M3MepeHuil, JaenaTb BBIBOABI IO  pe3yibTaTam
UCCJIEJIOBAHUS,

® [IPOBOJNTHh KOCBEHHBIC M3MEpPEHUS (PU3NYCCKUX BEIMYWH, NMPU 3TOM BBIOUPATH
ONTUMAIBHBI  METOJ] WM3MEPCHHUs, OICHUBAaTh aOCOJIOTHBIE U OTHOCHTEIHHBIC
MOTPEITHOCTH TPSIMBIX U KOCBEHHBIX H3MEPEHUN;

® [I[POBOAUTH OIBITHI 10 TPOBEPKE NPEUIOKEHHON TUIIOTE3bl: TJIAHUPOBATH
HKCIEPUMEHT, COOUpaTh HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJyUYEHHBIC
pe3yNbTaThl U JIeJIaTh BHIBOJ O CTATyCe MPEIOKEHHON TUIIOTE3BL;

® OTHMCHIBATH METO/IbI TIOJyUEHUS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

e cOOMIOIaTh TpaBuja OE30MAaCHOTO0 TpyJa IPH MPOBEACHUHM WCCICAOBAaHUN B
pamMKax y4eOHOro JKCIEpPUMEHTa, MpakTUKyMa M y4eOHO-HCCIIEOBATEIbCKON U
NPOEKTHOW  JIEATEIbHOCTH C  HUCIHOJb30BAHUEM  HU3MEPHUTEIbHBIX YCTPOWCTB U
1abopaTOpHOTO 00OPYAOBAHMUS;



epeliath pacy€THhIC 3a7a4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOW (PU3UUECKOM
MOJIEJIbIO: HA OCHOBAaHMM aHAJIN3a yCIIOBUS BbIOMpaTh (PU3NUYECKHE MOJIENIN, OTBEUYAIOLINE
TpeOOBaHUAM 3a/ayd, MPUMEHSITHh (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJATHI
¢usznyecKux TEOpUIl MpH MCHOJIb30BAaHUM MaTeMaTHUYECKUX METOJOB pEUIeHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHUM MMEIOIINXCS JAHHBIX, aHAIU3UPOBATH PE3YJIbTATHl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJYUYEHHBIX PE3yJIbTaTOB;

epemniaTh KAaueCTBEHHBIE 3a/lau, TpeOylolue MPUMEHEHUs 3HAHUM U3 Pa3HBIX
paznenoB Kkypca (U3MKM, a TakKe HMHTerpaluud 3HAaHUM U3 JPYyrux MpeIMETOB
€CTECTBEHHO-HAy4YHOI0 IMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY paCCyXICHUU C
OTOPOM Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

® [ICII0JIb30BaTh TEOPETUYECKUE 3HAHUA JIsi OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboTbl M3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHMYECKHX
IIPOLIECCOB;

® IPUBOAUTH TMPUMEPHI BKJIala POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYyKH, B OOBSCHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

® AHANTM3UPOBATH M OIEHWBATh TIOCIIEJCTBUA OBITOBOM M TPOW3BOJCTBEHHOMU
NEeSTeIbHOCTH 4eJIOBeKa, CBA3aHHOM ¢ (PU3MYECKMMH MpoLeccaMH, C MO3UIUM
9KOJIOTUYECKOI 0€30MacCHOCTH, NMPEACTaBICHUI O pallMOHAIBLHOM MPUPOIONOIb30BAHNH,
a TaKKe€ pa3yMHOM MCIOJIb30BAHUH JOCTH)KCHUN HAYKH U TEXHOJIOTUI ISl TaJbHEUILIETO
Pa3BUTHUS YEJIOBEUECKOT 0 OOIIECTBA;

® [IPUMEHSTh pa3M4Hble CcHocoObl padoThl ¢ uH(popmauuen (unueckoro
COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHM, HpU
TOM HCIOJIb30BaTh COBpPEMEHHbIE HMH(DOPMALMOHHBIE TEXHOJOTHUH Ui TIOUCKA,
nepepaboTKU U MPEeAbABICHUS Y4eOHOM W HAy4YHO-TIOMYJIApHOM HH(OpManuw,
CTPYKTYPUPOBAHUSI W HMHTEpPIpETauu HHPOPMALUU, TOJYUYEHHOM U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH AHAIM3UPOBATH IMOIY4YaeMyl MH(OpMAILMIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HaHUM, TaK 1 HA OCHOBE aHAJIN3a UCTOYHUKA
uHbOopMaIy;

® [IPOSIBJISATh OPTraHU3ALMOHHBIE WM TO3HABATEIbHBIE YMEHUS CaMOCTOSTEIBHOIO
OpUOOPETeHHs] HOBBIX 3HAHUM B TMPOIECCE BBHINOJHEHUS TMPOEKTHBIX M Y4eOHO-
UCCJIeI0BATENbCKUX PAlOT;

e paboTaTh B IpyMNIe ¢ UCIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJeH, MIaHUPOBAThH
pa®oTy Trpymnmbl, palMoOHAIbHO paclpeAesiaTh JesATeNIbHOCTh B  HECTaHIapTHBIX
CUTyalMsIX, aJeKBaTHO OLICHUBATh BKJAJ KaXXKJIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoil MPOOIEMBI;

® [IPOSABIISATh MOTHBALMIO K Oynymied mNpodecCHOHaNbHON NEATENbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HanmeHoBaHMe pa3esioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/
e NporpamMmel Bcero Konrp. IpakTuy. o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pasnea 1. HAYUYHBIA METO/J ITIO3HAHUS ITIPUPO/IbI
11 HayuHb1ii METOI TO3HAHUS HPUPOJBI 6 1 http://gordiev-uzel.ucoz.ru/
Hroro mo pazaeny 6

Paznen 2. MEXAHUKA
2.1 Kunemartuka 17 1 _
29 TMHAMHKa 13 0 POIIL: https.//resh.edu.ru/sub|ch28(10/
23 C <a TBE 5 1 Pemry EI'D: https://phys-ege.sdamgia.ru

: TaTHKa TBCPAOLO Tena Kacc!uas dusuka: http://class-fizika.ru/
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 13 1

Hroro mo pazaeny 48

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO - KHHETUYECKOU 15 1

' Teoprn POILI: https://resh.edu.ru/subject/28/10/
3.2 Tepmoannamuka. TenaoBsle MallIMHbL 20 1 Pemry EI'D: https://phys-ege.sdamgia.ru
33 ArperaTHele cOCTOSHAS BemiecTBa. Da3oBbIe 14 1 Knacc!nas usuka: http://class-fizika.ru/

' TepeXO0Ibl

Utoro mo pazneny 49

Pazgen 4. DJIEKTPOAUNHAMMUKA
4.1 DNEeKTPUYECKOE 10IIe 23 1 PDIII: https://resh.edu.ru/subject/28/10/
4.2 [TocTOSIHHBINM PTEKTPUUECKUN TOK 22 1 Pemry EI'D: https://phys-ege.sdamgia.ru
4.3 Toku B pa3IUYHBIX cpellax 4 Knacc!nasa (1)1/13141(3: http://CIaSS-ﬁZika.rU/

Utoro mo pazneny 49

Paznen 5. PUSHUYECKHA MIPAKTUKYM



http://gordiev-uzel.ucoz.ru/
https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
http://class-fizika.ru/
https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
http://class-fizika.ru/
https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
http://class-fizika.ru/

5.1 PusnuecKuil TPaKTUKYM 16 16

Hroro no pazneny 16

PezepBHOe Bpemst 2 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 11 16

11 KJIACC

Ner/y | HAMMEHOBaHME PA31e10B H Tem Ko.imyectso yacos DaekTpoHHbIe (N(POBbIE)

i IpOrpaMmel KonTp. IMpakTHy. o0pa3oBaTe/IbHbIE pecypchl
Bcero
padoThI padoThI

Paznea 1. JIEKTPOANHAMUKA
11 MaruuTtHoe nosje 13 1 POUI: https://resh.edu.ru/subject/28/10/
12 3 14 1 Pemry EI'O: https://phys-ege.sdamgia.ru

' JICKTpOMArHNTHAs MHIYKIHA Knacc!uast ¢pusuka: http://class-fizika.ru/

Hroro mo pazaeny 27

Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnnueckue KojieOaHus 10
2.2 DJeKTpOMarHuTHbIE KOJICOaHUs 15 1 POIII: https://resh.edu.ru/subject/28/10/
23 MexaHu4yecKue U 3JIEKTPOMarHUTHBIE 10 1 Pemry EI'D: https://phys-ege.sdamgia.ru

' BOJIHBI Knacc!uas dusuka: http://class-fizika.ru/
2.4 Onrtuka 25 1

Hroro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 Ocuoset CTO 5 1

Hroro mo pazaeny 5

Pasznen 4. KBAHTOBASI ®U3UKA
4.1 KopryckyisipHO-BOIHOBOIA lyain3m 15 1 POILLL: https://resh.edu.ru/subject/28/10/
4.2 dusuka aToma 5 Pemry EI'3: https://phys-ege.sdamgia.ru
4.3 dusuka aToMHOTO SIApA U DJIEMEHTaPHBIX 4 1 Knacc!nasa (1)1/13141(3: http://CIaSS-ﬁZika.rU/
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‘ YACTHIL

Uroro no pasneny

24

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 13 1
Hroro no pazneny 13
Pasnen 6. PUSMUYECKHWI MPAKTUKYM
6.1 ‘ Du3ndecKuil TPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Sggg;ff;gii‘ﬁ’; Z‘p‘)’f;fﬁfﬁima PDILI: https://resh.edu.ru/subject/28/10/
71 NEeSTeIbHOCTH, TPUOOPETEHHOTO MPH 10 2 Pemry EI'3: hitps:// phv_s-eqe.sdgmma.ru
Kacc!uas dusuka: http://class-fizika.ru/
u3ydeHnn kypca ¢pusuku 10 — 11 kmaccoB
Hroro mo pazaeny 10
Pa3pea 8. IloBTopenue. Tok B cpeaax.
8.1 DIIeKTPpUUYECKHI TOK B Cpeliax 5 1
Hroro 5)
PesepBHoe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 16
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTp.
padoThI

IpakTnu.
padoThbI

JlaTa
U3y4YeHH s

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

®dusnka — pyHIaMeHTalIbHas HayKa O
npupoe. HaydHbsie MeTOIbI IO3HAHUS

02.09.2023

Cait yuurens: http://gordiev-
uzel.ucoz.ru/index/katalog tem/0-6

MeTtob! ucciaenoBaHust GU3HMUECKUX
SBJIICHUU

02.09.2023

DKCIEPUMEHT U TEOPHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

04.09.2023

Crioco6b1 n3mMepeHust PU3NYECKUX BETUIUH

06.09.2023

Pemry EI'D: https://phys-ege.sdamgia.ru

AOCONIOTHASA U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH (PU3HUECKUX
BEJIMYUH

06.09.2023

Pemry EI'D: https://phys-ege.sdamgia.ru

MonenupoBanue B ¢pusnke. Poib u mecto
¢bu3uky B GopMUpPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JIOAEU

09.09.2023

Mexaunueckoe aBmxenue. Cucrema
orcuera. OTHOCHUTEIBHOCTh MEXaHHYSCKOIO
newkeHus. [Ipsmast u oOpaTHast 3a1a4n
MEXAHUKH

09.09.2023

CrnosxeHue nepeMelieHnil U CKOpPOCTEH.
Pemenue 3ama4 Ha OTHOCUTEIIBHOCTD
JBHWKCHUS

11.09.2023

POIII: https://resh.edu.ru

Pannyc-BekTOp MaTepUalIbHON TOYKH, €TO

11.09.2023
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MPOEKIIMU Ha OCU KoopAuHAT. TpaekTopus.
ITepememienue. Cxkopocts. X mpoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE TIPSAMOIMHEHOE IBUKECHHUE. 13.09.2023

10 ['padpraeckoe onrcanre paBHOMEPHOTO Pemry EI'D: https://phys-ege.sdamgia.ru
MMPAMOJIMHCUHOT'O JIBUKCHUA

11 Pemenue 3a1au Ha paBHOMEPHOE JBUKEHHE 13.09.2023 | Pemry EI'D: https://phys-ege.sdamgia.ru
HepaBHomepHoe nBukeHre. MrHOBEHHAS 16.09.2023

12 CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABUIKCHUC C TOCTOAHHBIM YCKOPCHUCM

13 I'paduueckoe onucanue NpsIMOIUHEHHOTO 16.09.2023 Pemry EI™: https://phys-ege.sdamgia.ru
ABWIKCHUSA C TOCTOSAHHBIM YCKOPCHUCM

14 Pemenue 3a1a4 Ha paBHOYCKOPEHHOE 18.09.2023
JBHKCHHUE
CBobOonHOe majeHue. Y CKopeHue 20.09.2023

15 CBOOOIHOTO MaZCHHSI. 3aBUCUMOCTh POIIL: hitps://resh.edu.ru
KOOPJWHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU U UX TpaduKu

16 Pemenue 3amay Ha cBOOOIHOE HAIEHUE TE 20.09.2023 | Pemry EI'D: https://phys-ege.sdamgia.ru

17 CamocrosiTenpHas paboTa Ha CBOOOTHOE 23.09.2023
naJicHue Te

18 JIBmxeHue Tesa, OpOIIEHHOTO MO YTJIOM K 23.09.2023 Pemry EI™: https://phys-ege.sdamgiaru
TOPH30HTY

19 Penrenue 3a1a4 Ha IBYOKEHUE TE, 25.09.2023 Pemry EI™: https://phys-ege.sdamgiaru
OpOIIEHHBIX TOPU30HTAIILHO

20 Penrenue 3a1a4 Ha IBYOKEHUE TE, 27.09.2023 Pemry EI™: https://phys-ege.sdamgiaru
OpOIICHHBIX TIOJ] YTJIOM K TOPU30HTY

21 CamocrosiTenbHas paboTa 1o penieHuto 27.09.2023
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3a/1a4y Ha JABW)KCHHUE Tell, OPOIICHHBIX MO/
YIJIOM K TOPU3OHTY

22

KpuBonunelinoe npuxenue. J[BuxkeHue mo
OKPYXHOCTHU. YTJI0Bas U JIMHEIHAA
ckopocTtsb. [lepron u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHUE

30.09.2023

POIII: https://resh.edu.ru

23

KontponbHas pabora o teme
"Kunemartuka"

30.09.2023

24

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
LEJIbI0 ONPEAEIIEHUS MTHOBEHHOM
ckopoctH"

02.10.2023

25

DuU3NYECKU MPAKTUKYM MO0 TEME
"HccnenoBanve 3aBUCUMOCTHU ITYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM
nBIXeHun"

04.10.2023

26

ITepsoiif 3akoH HetoToHA. HEpUHanbHbIE
cucreMsbl orcuéra. [Ipunnmn
OTHOCUTENIBHOCTH [ anues.
HennepuuanbHble CUCTEMBI OTCUETA

04.10.2023

27

Cuna. PaBHogelcTBy10IIas cuiia. Bropoit
3akoH Herorona. Macca. Bzaumozeiicteue
ten. Tperuii 3akoH HetoToHa

07.10.2023

Pemry EI'D: https://phys-ege.sdamgia.ru

28

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTh I'PAaBUTALIMOHHON 1
WHEPTHOU MacChl

07.10.2023

POIII: https://resh.edu.ru

29

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas

09.10.2023
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KOCMHUYECKasi CKOpoCTh. 3akoHbl Kertepa

30

Cuna TsKeCTH M YCKOpEeHHEe CBOOOAHOTO
najIcHus

11.10.2023

31

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

11.10.2023

Pemry EI'D

: https://phys-ege.sdamgia.ru

32

Cuna tpenus. [Ipupoaa u BUABI CUIT TPEHUS.
JIBuKeHue B dKUAKOCTU U raze ¢ yu4éToM
CHUJIBI CONTPOTUBIIEHUS CPebl

14.10.2023

Pemry EI'D

: https://phys-ege.sdamgia.ru

33

[TpuHIMn cynepno3uiuu cui. JBuxxeHne
TeJ oA JeHCTBUEM HECKOJIBKUX CHII

14.10.2023

Pemry EI'D

: https://phys-ege.sdamgia.ru

34

Pemenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB
Hrerotona

16.10.2023

Pemry EI'D

: https://phys-ege.sdamgia.ru

35

Pemenne 3ama4 Ha OBUXKEHHUE TEM 10T
NEUCTBUEM HECKOJILKHUX CHUI: IBUKEHUE 110
TOPU3OHTAIIA U BEPTUKAIIN

16.10.2023

Pemy EI'D

: https://phys-ege.sdamagia.ru

36

Pemenne 3aaa4 Ha ABHXXCHHEC TCII IO
I[GﬁCTBHGM HECKOJIBKUX CHJI: ABUXKCHUC
CBA3AaHHBIX TCJI

18.10.2023

Pemy EI'D

: https://phys-ege.sdamagia.ru

37

PGI_HGHI/IG 3a4a4 Ha ABUXKCHUC TCII 110
I[GflCTBHGM HCCKOJIBKHUX CUJI. ABUXKCHHUEC I10
HAKJIOHHOH IJIOCKOCTH

21.10.2023

Pemy EI'D

: https://phys-ege.sdamagia.ru

38

Hasnenue. ['mapocrarndeckoe JaBieHHUE.
Cuna Apxumena

21.10.2023

POIII: https://resh.edu.ru

39

AobcomroTHO TBepaoe Teno. [loctynarensHoe
U BpallaTesIbHOE IBUYKEHUE TBEPJOrO Tea.
MOMEHT cujIbl OTHOCUTEIHEHO OCH
Bpaienus. [1neqo cubl

23.10.2023

40

CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus

25.10.2023

Pemry EI'D

: https://phys-ege.sdamgia.ru
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paBHOBECHsI TBEPIOTO Teja. Busr
paBHOBeECHS

41

Pemenue 3a1ay Ha MpUMEHEHHE MTpaBUIa
MOMEHTOB

25.10.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

42

Pemenue 3agau

06.11.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

43

KoHnTtponbnas pabora mo teme "/[nHamuka.
Cratuka TBEpaoro tena"

08.11.2023

44

DuU3NYECKU MPAKTUKYM MO TEME
"N3yueHue nBUKEHUS Tea, OpOIIEHHOTO
TOPU30HTAIIBHO"

11.11.2023

45

DuU3NYECKU MPAKTUKYM MO TEME
"IIpoBepka rumnoTe3bl O HE3aBUCUMOCTH
BpPEMEHU JIBUKEHHUSI OpYCKa MO HAKJIOHHOMH
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €r0
macchl"

11.11.2023

46

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue IBUXEHUS TeJla 0 OKPYKHOCTH
C ITOCTOSIHHOM 10 MOJTYJIK0 CKOPOCTHIO"

13.11.2023

47

DuU3NYECKU MPAKTUKYM MO TEME
"UccneqoBanue 3aBUCUMOCTH CHJI
YOPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aegopmanun"
iy "M3ydeHne ABM>KEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOU Yepe3
n€rkuii 610K"

15.11.2023

48

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuimenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PHUIIUCHTA
3aBucumoct FTp(N)"

15.11.2023



https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

49

DuU3NYECKU MPAKTUKYM MO TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"

18.11.2023

50

Nmnynbc MmaTepuasbHOU TOYKH, CUCTEMBI
MaTepuaibHbIX To4ekK. LleHTp Macc cuctembl
MaTepualbHBIX TOUeK. Teopema o
ABWIKCHUU LICHTPA MAaCC

18.11.2023

POII: https://resh.edu.ru
Knacc!uas ¢pusuka: http://class-fizika.ru/

o1

NMmynbe cuibl 1 UISMEHEHHE HMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

20.11.2023

Pemry EI'D: https://phys-ege.sdamgia.ru

52

MoOMeHT uMIlyibCa MaTEPUAIIBHON TOYKH.
IIpencrasieHue 0 COXpaHEHUH MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MTOJIAX

22.11.2023

53

Pemenue 3agau

22.11.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

54

Pa60Ta CHJIbI HA MaJIOM U Ha KOHCYHOM
nepemernieHnu. [ 'padpuueckoe
npeJcTaBIeHUEe padOThI CHITBI. MOIIHOCTD
CHUTBI

25.11.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

55

Pemenue 3a1a4 Ha pacdeTr pabOTHI U
MOITHOCTH

25.11.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

56

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPIUU
MaTepUAIbHON TOUYKHU

27.11.2023

Knacc!uas ¢pusuka: http://class-fizika.ru/

57

IToTeHnManbHbBIE U HETIOTEHIIMAIBHBIE CUIIBIL.
[TorenunaneHas sHeprus. Bropas
KOCMHUY€ECKas CKOpOCTh. Pemenue 3anay

29.11.2023

POIII: https://resh.edu.ru

58

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTBI HCIIOTCHIMAJIBHBIX CHUJII C
W3MEHEHHEM MEXaHHMISCKOM OHCPIrun

29.11.2023
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CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHHYECKON SHEPrUn

Pemenne 3aga4 Ha 3aK0H COXpaHCHUMA

02.12.2023

59 Pemry EI'D: https://phys-ege.sdamgia.ru
SHEPTrUuu

60 Pemenue 3amay 02.12.2023 | Pemry EI'D: https://phys-ege.sdamgia.ru
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS. 04.12.2023

61 VYpaBuenne beprymm nis uaeanbHOU Kunacc!nas dusuka: http://class-fizika.ru/
KUAKOCTH

62 KoHTtposbHas paboTta mo teme "3aKkoHbI 06.12.2023
COXPAHEHHUS B MEXaHUKe"
duznIecKuil MPaKTUKYM I10 TEME 06.12.2023

63 "HccnenoBaHue COXpaHEHUs] UMITYJIbCa MPH
yIpyroMm B3auMopaeucTsun"
Pa3BuTHe npeacrasneHuii o npupone 09.12.2023

64 ter1oThl. OcHoBHBIE MoJsiokeHnst MKT. Kiacc!nast ¢pusmka: http://class-fizika.ru/
Huddysus. BpoyHoBCKOe ABMKEHHUE
CtpoeHue ra3000pa3HbIX, KUJAKUX U 09.12.2023

65 TBEPABIX Tell. XapaKTep ABUKEHUS U Knacc!nas ¢usuka: http://class-fizika.ru/
B3aMMOJICHCTBHSI YaCTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB). 11.12.2023

66 KommuectBo BemecTBa. [locTossaaas POIII: https://resh.edu.ru
ABorazapo

67 Tewmepatypa. Tenuiosoe pasrosece. 13.12.2023 Kunacc!nas ¢usuka: http://class-fizika.ru/
IlIkana [enbcust

68 Pemenue 3amay 13.12.2023 ' Pemry EI'D: https://phys-ege.sdamgia.ru

69 W neanpublii ra3. 'a3oBble 3aKOHBI 16.12.2023 | POUI: https://resh.edu.ru

70 VYpaBuenne MenneneeBa-Kiamneiipona. 16.12.2023 Pemry EI™: https://phys-ege.sdamgiaru

Pemenue 3agau
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71

AOcoroTHas TeMIiepaTypa. 3aKoH
JlanpToHa

18.12.2023

72

M3omporieccsl B UACaILHOM ra3e ¢
IIOCTOSTHHBIM KOJIMYECTBOM BEIECTBA

20.12.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

73

['padpuaeckoe nmpenacraBieHue
U30TIPOIIECCOB: U30TEpMa, U30X0pa, n300apa

20.12.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

74

OcnoBHoe ypaBHenne MKT

23.12.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

75

Pemenue 3agau

23.12.2023

Pemry EI'O: https://phys-ege.sdamgia.ru

76

CBs13b a0COTIOTHOMN TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEHN
KMHETUYECKON SHEPrUeH MOCTyNaTeIbHOTO
TCIIJIOBOI'O ABHUKCHU S eé qacTulg

25.12.2023

POIII: https://resh.edu.ru

7

O0001IeHUE U CUCTEMATU3ALMS 3HAHUH 110
teme "OcHoBer MKT"

27.12.2023

Pemry EI'D: https://phys-ege.sdamgia.ru

78

KonTponpHas padora o Teme "OCHOBBI
MKT"

27.12.2023

79

TepMoanHaMuueckas cUCTeEMa. 3a/laHue
BHEIIHUX ycioBul uist T/ cucremsl.
Bremnue 1 BHyTpEHHHE [TapaMETPBL.
[TapameTpsl T/] cuctemsbl Kak CpeaHuE
3HAYCHMS BEJIIMYUH, OIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

10.01.2024

80

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBosibHas penakcanus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

10.01.2024

POIII: https://resh.edu.ru

81

Mogenps naeaabHOro rasa B
TepMOl[I/IHaMI/IKe. YCJIOBI/ISI HpI/IMeHI/IMOCTI/I
9TOU MOJICIIN

13.01.2024
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82

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXXEHHE ISl BHYTPEHHEH SHEPTUU

13.01.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

83

Breipaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HJI€aIbHOIO rasa.
KBazucrtarnueckue u HecTaTUYECKUE
IIPOLIECCHI

15.01.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

84

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brrancnenue paboTsl mo rpaduky mporecca
Ha pV-auarpamme

17.01.2024

POIII: https://resh.edu.ru

85

Tenmonepenaya kak crocod N3MEHEHUS
BHYyTpeHHel snepruu T]] cuctemsl 6e3
coBepILIEHHs paboThI

17.01.2024

Knacc!uas dusuka: http://class-fizika.ru/

86

KOHBGKHI/ISI, TCIIOMMPOBOAHOCTD, U3JIYUCHUC

20.01.2024

POIII: https://resh.edu.ru

87

KonmnuectBo Tennotsl. TennoéMKocTs Tena.
VY nenpHas U MOJISIpHAsL TEIIOEMKOCTH
BEUICCTBA. Y JCNIbHAS TEIUIOTa CTOPAHUS
TOIINBA

20.01.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

88

Pacuér konuuecTBa TEIIOTHI IPU
Terioneperaye

22.01.2024

Pemry EI'D: https://phys-ege.sdamgia.ru
Knacc!uas ¢pusuka: http://class-fizika.ru/

89

[TonsiTne 06 amuabaTHOM MpoIecce.
[1epBblii 3aKOH TEPMOIMHAMUKHI

24.01.2024

POIII: https://resh.edu.ru

90

KonnuecTBo TeminoTel 1 paboTa Kak Mepbl
W3MEHEHUs1 BHYTpeHHel sHeprun T/]
CUCTEMBI

24.01.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

91

BTopoii 3ak0H TEpMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTumocTs TpUPOIHBIX TPOIECCOB

27.01.2024

92

[IpuHOMIIBI AEHCTBUS TEIUIOBBIX MAILVH.

27.01.2024

Pemry EI'D: https://phys-ege.sdamgia.ru
Knacc!uas dusuka: http://class-fizika.ru/
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KT

93

MakcumanbsHoe 3Hadenne KII. Iukm
Kapno

29.01.2024

94

Pemenue 3agau

31.01.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

95

DKOIOTrHYECKHUE ACIIEKTEI UCITOIb30BaHUS
TEIJIOBBIX nBUrarencii. TemioBoe
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl

31.01.2024

POIII: https://resh.edu.ru

96

Pemenue 3agau

03.02.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

97

O0001eHne 1 cucTEMaTU3aLMs 3HAHUHN 110
teme "Tepmonnnamuka. TennoBbie
MaIITuHE"

03.02.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

98

KoHnTtponbHas pabota mo Teme
"Tepmonunamuka. TennoBble MalTUHbI"

05.02.2024

99

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpa3oBaHUs

07.02.2024

Knacc!uas ¢pusuka: http://class-fizika.ru/

100

HaceblmieHnblie 1 HEHACHIIEHHBIE MaphI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUSI HACBHIIIEHHOTO Mapa OT
TEeMITepaTypbl, KX HE3aBUCUMOCTh OT
00BbEMa HACHIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHHS OT JaBJICHUS B
JKUIKOCTH

07.02.2024

Knacc!uas dusuka: http://class-fizika.ru/

101

BnaxxnocTts Bo3myxa. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTD

10.02.2024

POIII: https://resh.edu.ru

102

Pemenue 3agau

10.02.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

103

Teépnoe Teno. Kpucrannnueckue u
amop¢HbIe Terna. AHU30TPOIUS CBOMCTB

12.02.2024

Knacc!uas ¢pusuka: http://class-fizika.ru/
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KPHUCTAJIJIOB

[InaBnenue u KpucTauM3anus. Y genbHas

14.02.2024

Pemry EI'D: https://phys-ege.sdamgia.ru

104 tertoTa riaBneHus. Cyomumanus Knacc!uas dusuka: http://class-fizika.ru/
Hedbopmaruu TBEpAOTO Tena. PacTshkenue u 14.02.2024
105 cxarue. Casur. Moaynb FOnra. [Ipenen
ynpyrux nedopmaruii
TennoBoe pacimMpeHue KUIKOCTEH 1 17.02.2024
106 TBEPBIX TEI. AHTAPMOHHU3M TETTOBBIX
KoJIe0aHUI YacTHUI[ BEIIeCTBA
107 [IpeoOpazoBanue sHEPTUU B (Ha30BBIX 17.02.2024
nepexoax
108 YpaBHeHUE TEIIOBOro OajaHca 19.02.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru
109 Pemrenue 3anau 21.02.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru
[ToBepxHOCTHOE HaTsKkeHue. KanwnsapHsie 21.02.2024
110 siBIIeHUs. J[aBieHue Mol MCKPUBICHHOU POIL: hitos://resh.edu.ru
MOBEPXHOCTHIO KuAKOCTU. Dopmyna
Jlarmaca
O06o01IeHre U cHUCTeMaTHU3alus 3HAHUN T10 24.02.2024
111 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. Pemry EI'D: https://phys-ege.sdamgia.ru
®dazoBble epexo b
112 KoHnTtponbHast pabota mo teme "Arperarabie 24.02.2024
cocTosiHus BeuecTBa. @a3oBbie mepexo bl
113 duszndecKuil MPaKTUKYM I10 TEME 26.02.2024
"N3yuenue nzobapHoro mporecca"
duszndecKuil MPaKTUKYM I10 TEME 28.02.2024
114 "Uzmepenue koddduimeHTa
MOBEPXHOCTHOTO HATSKEHUS
115 duzndecKuil MPaKTUKYM I10 TEME 28.02.2024
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"N3y4yeHne B3aMMOCBSA3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMnepaTypbl KUTIEHHS )KUIKOCTEH"

116

DeKTpu3aIus Tel u €€ MPOosIBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
3JIEKTPUYECKUX 3apsaaoB. [[poBogHUKH,
JUDJIEKTPUKH U IOIYIIPOBOIHUKU

02.03.2024

POII: https://resh.edu.ru
Knacc!uas ¢pusuka: http://class-fizika.ru/

117

DneMEHTapHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs DIIEKTPUYECKOro 3apsia

02.03.2024

Knacc!uas ¢pusuka: http://class-fizika.ru/

118

Bzaunmoperictsue 3apsnoB. TodeuHsle
3apsasl. 3akoH KysnoHa

04.03.2024

119

Pemenue 3amau

06.03.2024

Pemry EI'D: https://phys-ege.sdamgia.ru

120

Onexrpuueckoe nojie. Ero aelicreue Ha
JJIEKTPUYECKUE 3apsiibl

06.03.2024

121

Hanps>k€HHOCTB IEKTPUYECKOTrO MOJIS.
[TpoOHbIii 3apsiy. JIuHUM HAIPSHKEHHOCTH
37eKTpudecKoro nosst. OMHOpoIHOE
3JIEKTPUYECKOE TI0JIE

09.03.2024

POII: https://resh.edu.ru
Pemry EI'O: https://phys-ege.sdamgia.ru

122

[ToTeHInaIbHOCTD ANEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIMATIOB U
HanpsDKEeHUe

09.03.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

123

[ToTenmanpHas YHEPTHS 3apsiia B
3JIeKTpocTaTrudeckoMm mode. [lorenmman
3JIEKTPOCTATHYECKOTO TOJIst

11.03.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

124

CBs13b HaNPSHKEHHOCTHU TOJISL U Pa3HOCTH
MOTEHIIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
L

13.03.2024

Pemry EI'D: https://phys-ege.sdamgia.ru

125

[IpuHIHKI Cynepno3uLuu JIEKTPUIECKUX

13.03.2024

Pemry EI'D: https://phys-ege.sdamgia.ru
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oJen

126 Pemenue 3amay 16.03.2024 = Pemry EI'D: https://phys-ege.sdamgia.ru
127 [Tose Toueunoro 3apsna. [lone paBHOMEpHO 16.03.2024
3apsHKEHHON chephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 18.03.2024
128 mapa. [Tose paBHOMEpHO 3apsKEHHOM
0EeCKOHEYHOM! MIOCKOCTH
129 [IpoBOTHUKH B AIEKTPOCTATUUECKOM IIOJIE. 20.03.2024
VYcioBue paBHOBECHS 3apsi0B
130 JIMPNEeKTPUKHY 1 TTOTYTIPOBOTHUKH B 20.03.2024 POIIL: httos://resh.edu.ru
AJNEKTPOCTATHYECKOM TI0JIC
Konnencarop. D1eKTpoéMKOCTh 23.03.2024
131 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INIOCKOTO Pemry EI'D: https://phys-ege.sdamgia.ru
KOHJCHCAaTOpa
132 [TapannensHOEe COeTMHEHNE KOHICHCATOPOB 23.03.2024 | Knacc!uas dusuxa: http://class-fizika.ru/
133 [TocnenoBarenbHOE COeTMHEHUE 03.04.2024
KOHJICHCAaTOPOB
134 DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa 03.04.2024 | Peury EI'D: https://phys-ege.sdamgia.ru
135 Pemenue 3amau 06.04.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru
136 JBr>keHUe 3apsKEeHHOW YacTHUIBI B 06.04.2024 Pemry EI™: https://phys-ege.sdamgia.ru
OJTHOPOJHOM JJIEKTPUIECKOM TT0JIe
137 Pemenue 3amau 08.04.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru
138 KontponbHas pabora o teme 10.04.2024
"JnexkTpuueckoe mnose"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS 10.04.2024
139 CYULIECTBOBAHHMS ITOCTOSIHHOTO Pemry EI'D: https://phys-ege.sdamgia.ru
AIEKTPUUYECKOTO TOKA
140 Ucrounuku Toka. Hanpsoxenue u 9/1C 13.04.2024 | POIII: https://resh.edu.ru
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3akoH Oma 1S ydacTKa Lenu.

13.04.2024

141 1 Pemry EI'D: https://phys-ege.sdamgia.ru
DJIEKTPUIECKOE COTPOTUBIICHUE
3aBUCHMOCTD COTIPOTHUBIICHUS OJHOPOIHOTO 15.04.2024

142 MIPOBOJIHUKA OT €0 JUTMHBI U TIIOMIA TN 1 Kiacc!nast ¢usuka: http://class-fizika.ru/
MIOTIEPEYHOTO CEUCHUS

143 YAICIIHOE CONPOTHBIICHHE BEIICCTBA, 1 17.04.2024 Kiacc!nast ¢usuka: http://class-fizika.ru/
Pemenue 3anau

144 [TocnenoBarensHOE, MapaIeIbHOE, 1 17.04.2024 Pewry EI: https://phys-ege sdamgia.u
CMEIIaHHOE COeIMHEHHE TPOBOTHUKOB

145 Pacq'ev'T Pa3BETBIEHHBIX 3JIEKTPUUECKUX 1 20.04.2024 Pemry EI™: https://phys-ege.sdamgia.ru
neneii. [Ipasuna Kupxroda

146 Pemenue 3amau 1 20.04.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru

147 Pabora snekTpuueckoro Toka. 3aKoH 1 22.04.2024 | POII: https://resh.edu.ru
Hxoyns —Jlenna Knacc!nas ¢usuka: http://class-fizika.ru/

148 Pemenue 3amau 1 24.04.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru

149 MonHoCTh 3JEKTPUYECKOro Toka. TernnoBas 1 24.04.2024 Knacelsas msika: hitp://class-fizika,ru/
MOII[HOCTb, BELIEIIsIEMas Ha pE3UCTOPE

150 Pemenue 3amau 1 27.04.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru

151 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 1 27.04.2024
UCTOYHHKA TOKA

152 jizzfpgiigzg EZEEOH (samxnyTOH) 1 29.04.2024 POMI: https://resh.edu.ru

153 Pemenue 3amau 1 01.05.2024 | Pemry EI'3: https://phys-ege.sdamgia.ru

154 MomHoCTh HICTOYHUKA TOKA 1 01.05.2024

155 KopoTtkoe 3ambikanue 1 04.05.2024

156 Konpnencarop B 1ienu nocTOSIHHOIO TOKa 1 04.05.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru

157 Pemenue 3anau 1 06.05.2024 | Pemry EI'D: https://phys-ege.sdamgia.ru
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158

Pemenue 3agag mo teMme "IlocToSSHHBIN
3IIEKTPUYECKHI TOK"

08.05.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

159

Pemenue 3aga4q mo treMme "IlocToSSHHBIN
3IEKTPUYECKHUI TOK"

08.05.2024

Pemry EI'O: https://phys-ege.sdamgia.ru

160

KoHnTtponbHas pabota mo Teme
"IToCTOSHHBIN ANEKTPUUECKUN TOK"

11.05.2024

161

DneKTpuyecKasi MpOBOAUMOCTh Pa3IMYHBIX
BEILIECTB. DJIEKTPUUECKUH TOK B METaJIIaX.
CBepXIpoBOIUMOCTD

11.05.2024

162

DNEKTPUYECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanest
JUISL 3JIEKTPOIN3a

13.05.2024

163

DJEeKTpUYECKU TOK B Ta3ax U B BaKyyMe.
Bakyymnbie npu6opsl. [Tnazma

15.05.2024

164

DNEKTPUUECKUM TOK B IIOJIYTIPOBOJHUKAX
[TomynpoBoAHNKOBBIE TPUOOPHI

15.05.2024

165

Du3n4ecKuil IPaKTUKYM 110 TEME
"M3MepeHune CUilbl TOKA M HANIPSIKEHUS B
LIENH OCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIIBHBIX
npuoopoB"

18.05.2024

166

DuU3nYECKU MPAKTUKYM M0 TEME
"Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB
(HampsDKEHUS ) TIPU TOCIEIOBATEILHOM
COEIMHEHUH KOHJIEHCATOPOB"

18.05.2024

167

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenqoBaHue CMEIIaHHOIO COEIUHEHUS
pe3ucTopos"

27.05.2024



https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

DuU3NYECKU MPAKTUKYM MO TEME
"HccneqoBanue 3aBUCUMOCTH

29.05.2024

168 1 1
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
TemnepaTrypsl"”
169 Hrorosas arrecramus 2 2 29.05.2024
OBHIEE KOJIMYECTBO YACOB I10 170 1 16

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA
1. bakanwuna, JI. I1. u ap. Coopuuk 3amad o ¢usuke: Jusg 10-11 k. ¢ yrmy06a.
u3yu. ¢duszuku / JI. I1. bakanuna, B. E. benonyukun, C. M. Kozen; [Tog pen. C. M.
Kozemna. — 3-e u3a., mepepad. u gomn. — M.: [Ipocsemnienue, 2001. — 264 c.

2. Msxumes, I'. . ®uzuka: Mexanuka. 10 x.: Yueb. mi1s yriyOGiaeHHOTO
n3yuenus ¢puzuku/M. M. banamos, A. U. I'pomosa, A. Y. lnsmnkuii u np.; [ox pen.
I'. d. Msxumesa. — 3-e u3z., crepeotun. — M.: JIpoda, 2008. — 496c¢.

3. Msikumes, I'. 5. ®usuka: Monekynsapuas pusuka. Tepmonunamuka. 10.: Yueb.

JUISL YTy OJICHHOTO M3yueHus Gpu3uku. — 3-¢ u3j., crepeortur. — M.: Ipoda, 2008. —
490c.

4. Maxues, I'. f1., Cunsaxos, A. 3., Cno6oackos, b. A. ®usuka:
OnextpoauHamuka. 10-11 ki1.: Yue6.11s yrioyOneHHOro u3ydeHus Pu3uku. — 3-e u3l.,
crepeotutt. — M.: Jlpoda, 2008. — 480c.

5. PeimkeBuy, A. I1. ®usuka. 3agaunuk. 10-11 xi.: [Tocobue mns obmeodbpaszoar.
yue0. 3aBeaeHuil. — 4-e usn., crepeorurn. — M.: Jlpoda, 2007. — 208c.

6. Crenanos, C. B. ®usuka. Yriay6nennslii yposenb. 10 kiacc. JlabopaTtopHsrii
npakTukyM: yueoHoe nocodue/ C. B. Crenanos. — M.: Ipoda, 2020, - 95[1] c.

7. IMapdentreBa H. A. Coopuuk 3ama4 no ¢usuke. 10-11 knaccel: yued. mocodue
1Tt 001Ie00pa3oBat. opranu3anuii: 6a3oBeiii ypoBens/ H. A. [lapdentsena. - M.:
IIpocsemienune, 2017.

8. CremanoBa I'. H. COopuuk 3amau o ¢usuke: mas 9-11 xi.: obmeodpas3onar.
yupexaennit/ Coct. I'.H. CrenanoBa. - M.: IIpocsemienue, 1997.

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. Aaeena, A. B. MeTtoaunyeckue pekOMEHJalluu 10 UCTIOIb30BaHUI0 YUEOHUKOB
no ¢usnke nox pemakiuei I, 1. Msakumesa «Mexanuka. 10 kmacey,
«Monexkynspuas pusuka. Tepmonunamuka. 10 kmace», « nekrpoauHamuka. 10-11
Kkiacey», «Onruka. KBanroas ¢gusuka. 11 kmacey npu nzydennn Gu3nKu Ha
npoduiasHOM ypoBHe. — M.: JIpoda, 2005. — 27c.

2. Kabapaun, O. ®. Enuneblil rocyjapcTBEHHBIN SK3aMeH 10 (U3HKE:
TEOPETUUECKIE MAaTepPHAIIbl U MTPAKTUUECKHE 3a1aHus AJI MOJATOTOBKH K 9K3aMEHY. —
M.: ACT: Tpanzurknura, 2006. — 350c.



3. Kupuxk JI. A. CamocTosATenbHbIE B KOHTPOJIbHBIE PAOOTHI 10 (hHU3HUKE.

PasnoypoBHeBbie quaakTrHueckue Matepuanbl. 10 kiaacc. MonekynspHas ¢pusuka.

OnextpoanHamuka. — M.: Unekca, Xappkos: ['mmuazus, 1999. — 105c.

4. du3nYeCKuil MPAKTUKYM JIJISI KJIACCOB C YIIyOJECHHBIM H3ydeHUEeM (PU3UKH:
Humaxt. matepuan: 9-11 kn./ 10. U. Jluk, O. ®@. Kabapaun, B. A. Opnos u ap.; [Toxg
pen. 0. U. [Tuka, O. ®. Kabapauna. — M.: [Ipocsemienue, 1993. — 208c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
Ne Anpec caiiTa XapakTepucTHKA MaTepUAaJIa
n/n
1. | http://interneturok.ru/ru/school/physics/ Buneonexkuun 7-11 knacc
2. | https://www.youtube.com/channel/UCL2FIJ | Buneonekunu M. [TenkuH,
uHIhrY10KMjQzRSLA dokchopa
3. | https://lyandex.ru/video/search?text=%D1%8| Buneonekiuu  yuutens  (HU3HKH.
1%D0%B0%D0%B9%D1%82%20%D1%8 | Buktop I1aBenn.
3%D1%87%D0%B8%D1%82%D0%B5%D
0%BB%D1%8F%20%D0%92%D0%B8%D
0%BA%D1%82%D0%BE%D1%80%20%D
0%9F%D0%B0%D0%B2%D0%B5%D0%B
B&path=wizard&wiz_type=vital
4. | http://school-collection.edu.ru/catalog/ Enuunas KOJUIEKLIUSA U POBBIX
obpazoBarenbHbIX pecypcoB (L{IOP)
5. | http://class-fizika.narod.ru Knacc!nas ¢pusuka (Teopus, Moaenu,
tecTbl, [IOPnI)
6. | https://phys-ege.sdamgia.ru/ Marepuansl i TECTUPOBAHWS,
noarotoBku k ['A «Peury EI'O»
7. | https://resh.edu.ru/ Poccuiickasi  sieKTpoHHas — IIKOJA

(PDIII)
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http://class-fizika.narod.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
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