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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€toM QeaepaibHOM paboueil mporpammbl Bocnutanusi 1 Konimeniuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpenensier o0A3aTeNbHOE NPEIMETHOE COIEPKAHNUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mo ¢Qusuke ma€r MOpencTaBiIE€HUE O LEAX, COACpPKAHWUHU, OOIIeH
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEeICTBaAMU
yueoHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca ¢Guzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1a4u MPOPECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI JJIi MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mpodecCUOHaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o ¢usnNke ONpenenstoTcs IUTAHHUPYEMBbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKKH Ha yriayOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX pab0OYMX MIPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambojee OOLIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOI0 IMPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsT HOBBIX MAaTepUajoB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMS IPU BBIITOJIHEHUH UMM YY€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3UKN Ha ypOBHE CpPEHETO 00I1Iero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOHIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TpOOIeMamu.

Hoes npuknaonoit nanpasnennocmu. Kypc usuku yriryoiEéHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX OSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0JIeM palMOHAIBLHOTO IPUPOIONOIb30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHue coJiep:kanusi MPorpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
MPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g ¢usmku peanuzanus 3THUX
IMPUHLIAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. s yrmyOnéaHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PpOHTAIbHBIE YYCHWYECKHE ONBITHI TMPU HM3YUYCHUH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NYECKOT0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM npoBoauTcs jaubo B koHie 10 u 11 knacco, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco60 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
IPOBOJSATCS B Tpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopg paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YUYEHUYECKOTO JKCIEPUMEHTA,
7a00paTOpPHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepeyHeM. BuiOop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHUSI W OCHalleHusi KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJIaJIcHUE OOY4YarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIIMYUH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yOENsSeTCS PEHICHUI0 PaCYETHBIX W KAueCTBEHHBIX
3anay. [Ipu 3TOM AJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UUYECKOW MOJENbIO, TO3BOJISIONINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nUecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIOIIre BbIOOpa
(bu3MYEeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OOECIIECUeHHIO yueOHOTO Tpolecca Kype (UMK YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3WMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHWE [Jis BBIMIOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpalMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OO0ECMeYuBaeT IMOCTaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOLIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECHeuHMBaEeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOyvaromuxcsa. TeMarndyecKue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJISIMU U3yYeHHs (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(bopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHrE YMEHUI OOBSCHATH SIBJIECHUS C UCIIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymei
npo(heCCUOHANBHON  JIEATENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nYeCKUX SIBICHUNA B TPUPOAE WU JUISI MPUHSATHS TPAKTHUECKUX PEUICHHH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB U TIPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuu  UHGOpMaIKH,
ONPEIENECHHS TOCTOBEPHOCTHU MOJYYEHHOTO pPE3yJIbTaTa;

CO3JJaHHUE YCJIIOBUM ISl Pa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BUTHE UHTEpeca K cepam mpodecCHOHAIBHON eATeTLHOCTH, CBI3aHHOM
C (pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BBIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 MO3HAHUS U
METO/Ibl UCCIEI0BAaHUS (PUZNYECKUX SBJICHUH.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BEIMYMH  (aOCOJIOTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACANBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPaHUILIbI €ro NpuMeHuMocTu. Pusznueckas
TEOPHSL.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3mepeHne cuiibl TOKa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IpH
MIOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBWKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHKCHMUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCThH) H
YCKOPEHHE MaTepUabHOW TOYKH, UX MPOCKIMH HA OCH CHUCTEMbl KOOpPIHHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHOM TOUKH OT BPEMEHHU U HUX
rpaduKHu.



CBoOosiHOE majeHue. YCKOopeHue CBOOOJHOrO majeHus. J[BuKeHHE Tena,
OpOILIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTEpPUAILHON TOUYKH OT BPEMEHH M MX TpaduKy.

KpuBonuneitnoe  aBuxeHue. JIBukeHue MarepuasbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m wactora oOparieHusl.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KaCaTENbHOE (TAHT€HUIUAJIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUWE CHApsOB, LEMHbIE, IIecTepéHYaTble W pEeMEHHBbIE —Mepeaayu,
CKOPOCTHBIE JIUPTHI.

Hemoncmpauuu.

Mogens cucTeMbl OTCUETa, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

CriocoObl ucCieI0BaHUs TBUKEHUN.

Nnnroctpanus mpeiebHOro Nepexo/ia U U3MEpPEeHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpagieHue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHUM, CKOPOCTEN IBUXKEHHUS OJHOTO U TOTO XK€
TeJia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PaABHOYCKOPEHHOM
JBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOIHOTO MMaJIcHUs (pexoMeHI0BaHO
WCITOJIb30BaHNEe TU(PPOBOM Ta0OPATOPHH).

W3yuenue nBWXEHHS TeNa, OpOIIEHHOTO TOopu3oHTanbHO. IIpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTHIO
noJi€Ta U HaYaJIbHOM CKOPOCTHIO Tela.

N3yueHne JIBHXKEHHUS Tella MO OKPY>KHOCTHM C TOCTOSIHHOM MO MOJYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa OOpamieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. lunamuxa.

[lepBbiii 3akoH Hprotona. MuHeprmaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3axkoH HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJCHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. JIBHKEeHHE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIA TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenue. I'uapocrarndeckoe naBienue. Cuna Apxumesna.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue qBuKEeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOMIMX B PE3YIBTATE B3aUMOCHCTBUS TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUN.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

W3mepenne paBHOACMCTBYIOUIEH CHII MPH JABM)KEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccenmenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne ko3duimenta TpeHUs 1Mo BEIUYHHE YIIIOBOrO KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTtymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHue CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MNPOLECCHL: KPOHIUTEHH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OTIOPHI.

Tema 4. 3axonvl coxXpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHON TOYKH, CUCTEMbI MaTEpPUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGoTta cunpl Ha MajqoM M Ha KOHEUYHOM MepemMeleHuu. ['paduueckoe
MpeCTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loreHnManbHple W HENOTEHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[ToreHuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpHU U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAs CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHON >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUU PaOOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W TNOTCHLMAJIBbHOW SHEPrUi IpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aMMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABWXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckoi teopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBCckoe nBWKEeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozenei. Macca u pasMmepbl Mojekyn (atomoB). KonumyecTBO BeliecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C I[OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHWEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBsi3p a0CONIOTHON TeMIEepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCcKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTamuInuecKuX peméToK.

HabGnronenue u nccieoBaHue N30IpOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CaMONpOU3BOJIbHAS — pelaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrUr OJHOATOMHOIO HMJI€AIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoliiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  DSHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tenna. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Ipu Temonepenade. Ilonarue o0
aauabaTHOM TIpoliecce.

IlepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpeE3
33JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoOpaTumMocTh NpUpOIHBIX POLIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [uki Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPY KAIOIIEH Cpe/ibl.

TexHUYecKue yCTPONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Hemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH aquadaTuyecKoOM pacIlIupEHHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0ObI M3MEHEHUS BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKmMuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanun eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEII0Ta MapooOpa3oBaHus.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBiieHne W KpucTau3anus. YJelbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacirpenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0OIaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBOIICTBA HACBILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TABJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasle siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

H3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenta noBepXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekTrpoauHaMuKaA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ IpOsIBICHMS. OJIEKTpUYECKUil 3apsia. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsokéaHocts  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJNIOB ISl JIEKTPOCTATUYECKOrO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU SJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECUS 3aPsA0B.

JuanexTpuku B BIIEKTPOCTATUYECKOM roJe. Jlupnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coennHEHNE KOHIeHCaTOpoB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxKeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

VY CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHusi TOKa B IEMU, COJACPHKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MIOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyeckKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONAAX IONEPEYHOrO0 CEUYECHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX MHPOBOJHHUKOB OT JJIMHBI,
IUJIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coenHeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanue 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH CONPOTUBIECHUSI METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTD.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onexrponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOSATEIIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAUO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTY METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amexTpoiusa.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIIIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



TeopHs, HaOIIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBaHME, MOJEIb, W3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpoBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHe (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXAroUlell cpenbl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MWHAyKUWH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKY, Napa- U AMaMarHEeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TIIPOLECCChI: IMPHUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMH TOJIS ITTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuia Amnepa.

[eiictBre cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3aKoH dJIEKTPOMAarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJl PU ABUKEHUH B MArHUTHOM I10JIE
3emun.

Hemoncmpauyuu.

HaOnronenue siBneHust 3€KTPOMarHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CAaMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne NHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apMonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBox
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOanuid. Ilepron Manbix CBOOOJHBIX KoOJieOAHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHU Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyiebaHUM Tpy3a Ha MACCHUBHOM TMPYKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UACAIbHON MOIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.



Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJEOAHUN HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBM)KEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHMiA.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
uealbHOM Kosie0aTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B HJI€aIbHOM KOJI€0aTEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHbIE Kosie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh TIIEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Uneansusbiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECCHI: JJICKTPUUYECKHIM
3BOHOK, T€HEPATOP NIEPEMEHHOT0O TOKA, TUHUH JJIEKTpOIIEepeay.

Hemoncmpauyuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3JIEKTPOMarHuTHOTO FEHEpPaTopa.

BbiHyX1IeHHbIE CUHYCOUATbHbIE KOJIEOaHUSI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnocienoBaTENIbHOM COEAMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.



YCTpOoHCTBO U IPUHITUIT JHCTBHSI TpaHchopmaropa.

Monenb TMHUY 3JIEKTPONEpe1ayu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanre nmepeMeHHOr0 TOKa 4Yepe3 MOCHe0BAaTEeIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHblE 0JIHbI.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHWE, IMpeJoMJIEHUE, HMHTepdepeHus U
nudpaxims.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHnns u qudpakius.

[IIxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yJIBTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpuMEHEHHE.

HaGnionenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOU KoJeOaHuH.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
nperoMIIeHUE, MoNspu3anus, Aupakuus, uHTepdepeHIus.

Oo6napy:xeHue nHHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHUH.



Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, RPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUJIMH BOJH IMPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBeTa.
LBer.

[TonmHOe BHYTpeHHEe OTpakeHue. lIpenenbHplil yroia noJHOrO BHYTPEHHETO
OTpaXKEHHS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOLIECANIETO JUH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['na3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. IIpumepnl KilacCMYECKUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
[JIAaBHBIX ~MAaKCMMYMOB IIpM MaJA€HUH MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHn4eckrue yYCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.



Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habrogenue noHOro BHyTPEHHETo OTpakeHus. MoJieib CBETOBO/IA.

HccnenoBanre xXoJa CBETOBBIX IIYYKOB 4YEPE3 IIOCKOMApaUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIma, TeJIeCKona.

HaGmronenue natepdepeHinu cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaGmronenue nudpakiyu cBera.

N3yyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuzalnuu CBeTa.

[IpumMeHeHune NoJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSOKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

M3mepenne rnokasaTesst IpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HaOmronenune nudpakuuu, nuHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yuyeHue noyspusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenne naTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEIIsX.

Hab6nronenune nucnepcunu.

HaOmronenue u ucciaegoBanve Iu(ppakiinoOHHOTO CIIEKTpa.

N3mepenue IMHbI CBETOBOU BOJIHBI.

[Tonydyenue crnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panunbl  IIPUMEHMMOCTH  KJIacCMYeckom  MexaHuku.  [loctynarsel
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO ~ uHTepBai.  [IpeoOpasoBanust  JlopeHnua.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILICHUE JIIMHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ SHEPrUEH U UMIYJIbCOM PEJSITUBUCTCKOW YaCTHUIIBI. DHEPIrus
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEpUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUM  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi ¢pusunka.

Tema 1. KopnycKynapho-8011060ii 0yanu3m.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®ororddext. Onwitel A. I'. CroneroBa. 3akonsl poroddpdexra. YpaBHeHHE
OuinmreHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarolrylo moBepxHOcTh). OmbiTel 1. H.
JleOeneBa.

BosiHOoBBIE cBONCcTBA yacTull. Bosnbl ne bpouns. lnuna BoiHb! e bpoiiis u
pasMepbl 00JacTH JIOKAJIM3AaIuU JABWXKYyIeHcs dactuibl.  KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEIeIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA W TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®otorh(DHEeKT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

NccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIBI TOKA YEPE3 CBETOIUO/] OT HAIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopaa.



[Toctynatel bopa. M3ny4yenue u nornomenrne GOTOHOB IPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS DHEPIUU HA APYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3ITyYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGnronenue imHeHyaToro cekTpa.

HccenenoBanue CIeKTpa pa3peKEHHOI0 aTOMapHOI'O BOAOPOAA U U3MEPEHUE
nocrosinHoi PunOepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass mogens snpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTE. Anbda-pacnang. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacrnan. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnana. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHME paMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi QoH n3nydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHeie cuibl. JledekT macchl sipa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl Pa3BUTHUS
AIEPHON IHEPTETUKHU.

Mertonbl perucTpanuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CraHgaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIusl.

EnuHCcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE MIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sifepHbI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.



N3yueHne noraomnieHus 0eTa-4yacTul] allOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomMuu. I[IpUMEHMMOCTh 3aKOHOB (DU3UKU JUISI OOBSICHEHUS MPUPOJIbI
KOCMUYECKUX  OOBEKTOB.  MeToJbl ~ aCTpOHOMHYECKUX  HCCIIEIOBAHUU.
CoBpeMEHHbBIE ONTHYECKHE TEJIECKOIbl, PaJuOTENECKONbl, BHeaTMochepHas
actpoHomusi. Bupg 3Bé3mHoro HeOa. Co3Besnusi, SipKH€ 3BE3NBI, IUIAHETHI, HUX
BUJINMOE JIBUKEHUE.

Conneunas cucrema. Connue. ConHeyHass akKTUBHOCTb. VICTOYHHK >HEPruu
ConmHua w 3BE34. 3BE3MBI, KX OCHOBHBIE XapakTEpUCTUKU. Jlmarpamma
«CTIEKTPAJIbHBIN KJIACC — CBETHUMOCTB». 3BE3/bl TJIABHOW IOCJIEAO0BATEIHHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3J TJIABHOW MOCIEIOBATEIbHOCTH.
BryTtpenHnee crpoenue 3BE31. COBpEMEHHBIE NIPEACTABICHNS O TPOUCXOXKICHUH U
sBosronu ConHIa U 3BE311. DTallbl )KU3HU 3BE3L.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkTOBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

Habmonenust 38€31H0r0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUH ISl ONpeieieH sl MOJI0KEHUsI HeOeCHBIX 00OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/iusd (CeBepHOro MOJIyIIApUs U SIPKUE
3B&3nbl. HaOmromenust B Teneckon JIyHBI, MUIaHET, TyMaHHOCTEH W 3BE3AHBIX
CKOIUICHUU.

Pu3nyecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.

O0o0uIeHNe U cucTeMaTU3alus COJEpKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3rKa U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus



U BOJHBD»Y, «OCHOBBI CHEUUAJIBbHON TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMHHU U aCTPOPUIUKID).

Ponp ¢u3ukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAYYHOW KApTHUHE MUpPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOpUH B (HOPMUPOBAHUU TPEICTABICHUN
0 (pu3muecKkoll KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3E€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
nO3HaHUA: FBICHHUE, HAay4YHbId (DAKT, rumotesa, (pu3MvecKas BEIUUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paATOPHSL.

Mamemamuka: peElICHUE CUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUUN. [Ipu3Haku mNOMOOMS TPEYroJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Npupojie, KoseOaTelbHbIE
JNBW)KECHUS B OJKUBOW MPUPOJIE, DKOJOTMYECKHE PUCKA MPHU IPOU3BOICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAWIIEH  Cpelnsbl,
yIbTPA3BYKOBasg IJUArHOCTUKA B MEIWLHMHE, ONTUYECKUE SIBJICHUA B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAINIMYECKAs CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJu3.

T'eozpaghua: wmarHuTHple MOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs IeYb,
JIMHUY DJIEKTpOIEpeay, 3JIEKTPOJABUraTelb, paaap, paluonpuEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIC
NPUEMHMKH, sAJI€pHAst DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pea3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIpaXXJAHCKOW  MO3MIMH  OOy4Yarollerocss  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00OIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaXkKAaHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJECUCTBOBATH C  COLUHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e I1IEHHOCTHOE OTHOILIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOUYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpPEC K pa3iuuHbIM chepam NpodecCHOHATBHON JESTENbHOCTH, B TOM

YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP OyayIiel mpodeccun M peaTn30BhIBATh COOCTBEHHBIC
KU3HCHHBIC TITAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
00nacTH GU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAaHUE U OCYUIECTBIICHHE JEHCTBUII B OKpYyXarollel cpene Ha
OCHOBE 3HaHU 11eJIel YCTONUNBOIO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKeE.

IHEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTHM HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHKEHHS],

BBISIBJIAITb  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKHU MOCIEACTBUMN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBnlie ucciienoBarejbLCcKie JeHCTBUA:

BJIaJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3nYeCKO HAYKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-MCCIICIOBATEILCKON | MIPOEKTHOMU
NeATeTbHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHus 3afad (U3NYECKOTO
CoJIepKaHusl, MPUMEHEHHIO Pa3INYHBIX METOJOB ITO3HAHUS;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTYyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAUTh AapryMEHTBl s
JI0Ka3aTeJbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OILEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYyJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TNEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/I€Th HAaBBIKAMHU MOJydyeHUs MHpopManuu (U3HMUECKOro COAep KaHUs
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU Pa3TUYHBIX
BUJIOB U (DOPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMAIIHH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX H  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHS B PA3IMUYHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.

KoMMyHHKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBIATh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOU
NeSITEIbHOCTH;



pacrmo3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CHTyalldii W CMAT4aThb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIleCTBA  KOMaHIHOM WU
VHIUBUAYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUA II0 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOrO0 y4aCcTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uIaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  IpPOSBIATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  [MO3HABATEIbHYIO JESITEIBHOCTh B
oOnmacTi (GU3NKK W aCTPOHOMHUH, BBISABJIATH NPOOJEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTAaH BBITIOJHEHHS MPAKTHYECKONW pabOThI ¢ y4ETOM UMEIONINXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpsTh paMKH ~ y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBBIKAMH TIO3HABATENIbHOM peQUIeKCHH KakK OCO3HaHUs
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCHOJB30BaTh NpUEMBI pe(IeKCUu s OLEHKH CUTyalluH, BbIOOpa
BEPHOI'O PEILLICHUS;

e YMEThb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPTyMEHTBl JAPYTUX IpPU aHaJIU3€ pe3yIbTaTOB
NESTENIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABATh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN HWHTEJUICKT, MIPEAMOJIar Ao A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HAMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTMIKEHHIO LIENH
U yCIieXy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE J€HCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHMUMATh 3MOIMOHAIBLHOE
COCTOSIHUE JpPYIMX, YYUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUarOIIMXCSl YMEHUM :



NOHMMATh pPOJb (U3UKK B HIKOHOMHUYECKOH, TEXHOJOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (YHKUIMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHHM O PU3NUECKON KapTUHE MUPA;

pasznuyath YCJIOBHMS NPUMEHMMOCTH MoAeNed (PU3MYECKUX Tell H
IPOLECCOB (SBJICHUI): HHEpLUMabHas CHUCTEMa OTCYETA, AOCOIHOTHO
TBEPAOE TEJIO, MaTepHaAlIbHAas TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOO/IHOE mMajieHue, aOCONIOTHO yhpyras jaeopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paszinyath ycCJIOBHUS (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMeleHus,
3aKOHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsS HMMIYyJbca H
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moJokeHus MKT u 3akoHBl MoOJEKyIsipHOW (U3UKH U
TEPMOJUMHAMHUKU (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro YacCTHll, CBA3b JABJICHUS HUICATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MIPU ITOM HCIIOIb30BAThH



MAaTeMaTUYECKOE  BBIPAXKEHHE  3aKOHOB, yKa3blBaThb  YCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kitaneipona,

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKY (3aKOH COXpPaHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIIMAIIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ULMU DIEKTPUYECKUX
IIOJIEM, TIPY OTOM YyKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
HeNyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HUCIOJb3YysS BEJIUYUHBI:
IIEPEMEILIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEpPrus, MEeXaHU4ecKas SHeprus, paboTa CUibl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€il BONM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MOpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusi WUACATBHOTO OJHOATOMHOIO Ta3a, paboTa HIeallbHOTO Tas3a,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIoBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaIPsSHOKEHHOCTh TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  IOTEHLHWAJIOB, AJIEKTPOABIKYIAs  Cuia, CWia  TOKa,
HaIlpspKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYacTKa LEMH C MOCIEI0BATEIbHBIM M
napaJuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOrO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHHYECKOE JIBUKEHUE, TEIUIOBOE JIBMKEHHWE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBICHHOCTD
TEIJIONEePENaut, ICKTPU3ALUS TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA,

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIMUYUHBI OT
OPYrol C  HCIOJIB30BAaHUMEM  IIPSAMBIX  HW3MEPEHHM, INIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHUAEC TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI IO pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHbIE HM3MEpPEHHUs (DU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3HI;

co0r01aTh ImpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyeckux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHUYECKHMX METO0B
pelIeHys 3a/1a4, IPOBOAUTE pacYEThl HA OCHOBAHWH UMEIOLIUXCS JaHHBIX,
aHANIM3UPOBAaTh pPE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NEATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECcCaMu, C
HO3ULUI 3KOJOTUYECKON O€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, @ TAKKE Pa3syMHOM HCIIOJIb30BAHUU JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEIOBEYECKOrO
00I11eCTBA;



NPUMEHSTh pa3jMyHbIe crocoObl paboThl ¢ uHbopManuen (GU3NIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, IPU ATOM HCIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U MPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHATIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OINUCATEIHLHON, CHCTEeMAaTU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHMATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOMU
bu3uku, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHSl TPUMEHHUMOCTH MoOJeed (U3NYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE MOJIsl, TAPMOHUYECKUE KOJeOaHNs, MaTeMaTHISCKUIl MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCH M SBIICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOT'O YHCEN U 3HEPTUU B SJECPHBIX PEAKIMAX, 3aKOH
PaIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJISl, MAarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA UMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMSA, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIMM MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX T, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HCCICIOBAHWE 3aBUCHUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BeIMYMH B BHAE TpadukoB C y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI 1O  pe3yjbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHHs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI OTYYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBujia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIIUXCS JaHHBIX, aHATN3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIIMN 3HAHUN U3 IPYTHX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI ¢ OMOPOH Ha N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAayKM W TEXHOJOTMH JUId JaJbHEUIIETO pPa3BUTUSA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jfyHble CrocoObl paboThl ¢ HHpopManuen (GuznIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpPMALNU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALINK;

MPOSIBIISITH OpraHu3alMOHHbIE U N03HABATEJIbHbBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJAJ KaXXI0rO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSBISATH MOTUBALUIO K Oyayield npohecCHOHATBbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHbBIA METO/A ITIO3HAHMUS TIPUPObI
1.1 Hay4Hb1ii MeToq MO3HAHUS OIPUPOIEI 6 Bubmuorexa LIOK
' ¥y A pUpPOA https://m.edsoo.ru/ffOc511e
Hroro no pazgeny 6
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/ffOc511e
bubnuoreka IJOK
2.2 HHHaMHKa 10 https:/m.edsoo.ru/ff0c511e
" bubnuoteka [JOK
2.3 Cratuka TBEPAOTO Tenia 5 1 https://m.edsoo.ru/ff0c511e
butmuoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 hitps://m.cdsoo.ru/ff0cs | Le
Hroro no pazgeny 35
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKON TEOPHH 15 1 Bubmorexa LIOK
: CHO OJICKYISIPHO © CCKO cop https://m.edsoo.ru/ff0c511e
bubaunoreka [IOK
3.2 Tepmoannamuka. TerioBbsle MallIMHbI 20 1 hitps://m.edsooru/fi0c5 1 le
33 ArperatHble coCTOsIHUS BenlecTBa. Da3oBbie 14 1 Bu6mnuorexa IIOK
' IepEeXoabl https://m.edsoo.ru/ff0c511e
Uroro no pazgeny 49
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Paznen 4. JIEKTPOIUHAMUKA

4.1 DIIEKTPUUECKOE TIOJIE 24 E:Sip/l/:ﬁi?;/fmcsl le
42 [TOCTOSIHHBIN SIEKTPUIECKHI TOK 24 Eﬁgiﬁﬁiﬁﬁmﬂ le
4.3 Toku B pa3MyHbIX Cpeaax 6 Eﬁggﬁiﬁiﬁifmcsl le
Hroro no pazueny 54
Pa3)1(*7J1 5. DU3NYECKHUHN TPAKTUKYM
5.1 Ou3nUeCcKuil IPaKTUKYM 16 16 Eﬁg:;ﬁ:iiiﬁ/ffocsl le
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
bubnuoreka [JOK
11 MarsuTHOE mome 14 https://m.edsoo.ru/ff0cS 1 1e
bubnuoreka IJOK
1.2 3JI€KTpOMaFHI/ITHa$I MHAYKINA 13 1 https://m.edsoo.ru/ffOc511e
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bubnuoreka [JOK
2.1 Mexanuueckue Kojie0aHus 10 hitps://m.cdsoo.ru/ff0cs 1 Lo
bubnuoreka [JOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 hitps://m.edsooru/fi0cs 1 le
)3 MexaHnyeckne U 3JEKTPOMarHUTHbIE 10 1 Bu6moreka LIOK
' BOJIHBI https://m.edsoo.ru/ff0c511e
bubnuoreka [JOK
24 Ontuka 25 1 https:/m.edsoo.ru/ff0c511e
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 Ocrosst CTO 5 ! ipimesan e e
Wroro no pazmeny 5
Pa3znesn 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 Fubmiorexa [{OK

https://m.edsoo.ru/ff0c511e
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bubmuoreka IIOK

4.2 ®usnka aToma 5 https://m.edsoo.ru/ff0c511e
473 ®uzrka aTOMHOTO AApa | 3JICMCHTapHBIX 5 bubmorexa [JOK
. YaCTHIL https://m.edsoo.ru/ff0c511e
Uroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

bubnunoteka I[JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 hitps://m.cdsoo.ru/ff0cs 1 Lo
Hroro no pazneny 12
Pazzien 6. PUBUUYECKHUUN [IPAKTUKYM
o bubnuoteka [JOK
6.1 DusneCKui NPaKTHKYM 16 16 https://m.edsoo.ru/ff0c5 1 1e
Hroro no pazneny 16
Paznen 7. OGOBIIAIOIIEE IIOBTOPEHUE
CucremMaru3anuys 1 000011IeHNE
71 MIPEAMETHOTO COAEPKAHUS U OTbITA 15 BuGmoreka LIOK
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Ne Jara uudposBbie
Tema ypoka KonTpoabubie | IIpakTHueckue
n/n Bcero 6 p U3y4YeHHs o0pa3oBaTesbHbIE
a0oThI a0oThI
P P pecypcsl
dusnka — QyHgaMeHTanbHas HayKa O Brbmiorexa [IOK
1 i K 1 https://m.edsoo.ru/ff0c511e
pUpOJIe
HayuHblii METO] HO3HAHMS U METOIbI bubnnoreka LIOK
2 o 1 https://m.edsoo.ru/ff0c511e
HCCIIC0BaHMS (PU3HYCCKUX SIBICHHUI
DKCIIEPUMEHT U TCOPHUS B MPOLIECCE MO3HAHUS brbnnoreka LIOK
https://m.edsoo.ru/ff0c511e
3 npuposl. Habmromenne n SKCrepuMeHT B 1
dusnke
bubnuoreka [JOK
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH 1 https://m.edsoo.ru/ff0c511e
AGCONMIOTHAS M OTHOCHTENBHAS OTPEITHOCTH bubmorexa LIOK
5 o 1 https://m.edsoo.ru/ffOc511e
MU3MEPEHUH (PU3NUECKUX BETUINH
MonenupoBanue B ¢pusnke. Poib u mecto Poccniickas sneKTpoHHas
o mikoJia. Pexxum nocryma:
6 ¢u3uKK B OPMUPOBAHUHN COBPEMEHHOMN | hitos:/fresh.edu.ro/
ps: SN, .
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH
Mexanunueckoe aBmxeHue. CrucTeMa OTCUETA. bubmmorexa LIOK
https://m.edsoo.ru/ff0cS11e
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1
newkeHust. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKU
8 Pannyc-BekTop MaTepUalbHON TOUKH, €TO 1 Bubmorexa LIOK
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MPOEKIIMU HA OCH KoopAuHAaT. TpaekTopus.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

https://m.edsoo.ru/ffOc511e

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

Poccuiickast anexTpoHHas
mkona. Pexxum gocrymna:

OTHOCUTEILHOCTH [ annes.

9 I'paduueckoe onucanrie paBHOMEPHOTO httns:fresh edu./
MPSIMOJIMHEHHOTO JIBHXKCHUS
CroeHue repeMeIieHmii 1 CKOPOCTEH. Cnam TUA: Pemy ET'S.
10 ®usuxa. Pexum nocTyma:
Pemenne 3anau https://phys-ege.sdamgia.ru
HepaBnomepHoe nBuxeHrne. MrHOBEHHast Bubmiorexa LIOK
o https://m.edsoo.ru/ff0c511e
11 cKopocTb. Yckopenue. [Ipsmonnneitnoe
JIBIJKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue MpsMOJINHEHHOro Bubmiorexa [IOK
12 https://m.edsoo.ru/ff0c511e
JIBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM
CBo0OoiHOE MajicHHe. Y CKOpeHrne CBOOOHOIO Bu6morexa [IOK
https://m.edsoo.ru/ff0c511e
13 najeHus. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHSI OT BPEMEHH M MX
rpaduxu
JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K bubmorexa LIOK
14 https://m.edsoo.ru/ffOc511e
TOPU3OHTY
Kpusonuneiinoe amkeHue. J[Bmkenne mo Poccniickas sneKTpoHHas
o mikoJia. Pexxum nocryma:
15 OKPYKHOCTH. YTJIOBasi U IMHEIHAs CKOPOCTb. hitos:/fresh.edu.ro/
Ilepuon m wactota. LleHTpOoCTpEeMUTEIIBHOE 1
MOJTHOE YCKOPEHUE
KonrtponbsHas padora Nel mo teme Cnaw THA: Pemy ET'.
16 " " ®usuka. Pexxum nocryna:
Kunnemaruka https://phys-ege.sdamgia.ru
IIepsbiit 3axkon Hprorona. MHepunansubie Bubmorexa LIOK
. https://m.edsoo.ru/ff0c511e
17 cucremsl orcuéra. [IpuHnun
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HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHogelicTByromas cuia. Bropoit

Bubarnoreka [IOK

18 https://m.edsoo.ru/ff0c511e
3akoH HerotoHa. Macca
Bsaumoneiictaue ten. TpeTuii 3akoH Bubmiorexa LHOK
19 HbfoToHa https://m.edsoo.ru/ff0c511e
Poccuiickast anekTpoHHas
20 [Tpunimn cynepno3unuu cui. Pemenne 1Koma. PEKHM I0CTYIa:
3a/1a4 Ha MpUMEHEeHHE 3aKOHOB HbroToHa https://resh.edu.ru/
3aKOH BCEMUPHOTO TSATOTCHHSI. Brbmiorexa [IOK
o https://m.edsoo.ru/ff0c511e
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOU MaccChl
CuJia TSKECTH ¥ YCKOPEHHE CBOOOIHOTO Bubmiorexa [IOK
22 T https://m.edsoo.ru/ff0c511e
JIBroxkeHHe HEOECHBIX TET U UX Bubmiorexa [IOK
https://m.edsoo.ru/ff0c511e
23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa
Bbubaroreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c51 1e
Cwuua tpenus. [Ipuposa v BUABI CHIT TPSHUSI. Brbmiorexa LIOK
.. https://m.edsoo.ru/ff0c511e
25 JIBU>KEHUE B )KUJKOCTHU U Ta3€ C YYETOM CHIIbI
CONPOTHUBIICHHUSI CPEIBI
Japnenue. [uapocTaTHaecKoe JaBlIeHUE. Brbmiorexa LIOK
26 https://m.edsoo.ru/ff0c511e
Cuna Apxumena
Poccuiickast anexTpoHHas
7 AbGcomotHO TBepaoe Teno. [loctynaTensHoe [KOMa. PEXHM I0CTYTI:
Y BpAILATEJIbHOE IBUKEHHUE TBEPAOTO Tena https://resh.edu.ru/
)8 MOMEHT CHJIBI OTHOCHUTEIILHO OCH BPAIIICHUSI. Brbmioreka LIOK

[Tinedo cunbl
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https://m.edsoo.ru/ffOc511e

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. Y cnoBus

Poccuiickast anexTpoHHas
mkona. Pexxum gocrymna:

29 https://resh.edu.ru/
paBHOBeCHsI TBEpIOTO Tena. Busbl
paBHOBeCHs
Pemenue 3a1au 1o teMe « JIuHAMUKA. Cram THA: Pemry ET'.
30 C ®usuka. Pexxum nocryna:
TaThKa TBEPAOro Teax» https://phys-ege.sdamgia.ru
Poccuiickas anexTponHas
31 Konrponbnas pabora Ne2 1o teme mkona. Pexim moctyna:
"Tunamuka. Ctatuka TBepAoro rena" https://resh.edu.ru/
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI Bubmiorexa [IOK
https://m.edsoo.ru/ff0c511e
1 MaTepUalibHBIX To4YeK. LleHTp Macc cuctembl
MaTepUalibHBIX TOUeK. Teopema 0 IBUKEHUU
[IEHTpa Macc
Hmnynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tea. Bubnnorexa LIOK
https://m.edsoo.ru/ffOc511e
33 3aKoH COXpaHEHUsl UMITyJbca. PeakTuBHOE
JBUKEHUE
MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH. Bu6miorexa [IOK
https://m.edsoo.ru/ff0cS11e
34 [IpencraBieHue o COXpaHEHUH MOMEHTA
MMITYJIbCa B LIEHTPAJIbHBIX MOJISAX
Pemenue 3a1au no Teme «3aK0H COXpaHEHUS Cram THA: Pemy EI'S.
35 ®usuka. Pexxum mocTyma:
UMITYTbCa» https://phys-ege.sdamgia.ru
Pabora cuiibl Ha ManoM U Ha KOHEUHOM Poccutickast snekrponnas
36 nepemenienuy. I paddeckoe IpeacTaBIeHNE kona. Pexin foctyma:
p m -LP pen https://resh.edu.ru/
paboThI cuiTbl. MOIITHOCT CHJTBI
Poccuiickas anekTpoHHas
37 Kunernueckas sueprus. Teopema 06 mxorna. Pexm moctyna:

W3MEHEHHH KHHETHYECKOM OHEpPIruun

https://resh.edu.ru/
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MaTEepUAIbHON TOUKHU

HOTCHHI/IaJ'IBHI)IC 1 HCIIOTCHIIMAJIBHBIC CUJIBI.

Poccuiickas anexTpoHHas
mkona. Pexxum nocryna:

38 [TorenunaneHas 3ueprus. Bropas hitos://resh.edu.ra/
KOCMHYECKast CKOPOCTb
TpeThs KocMuUecKkas CKopocTh. CBs3b Bubmioreka [IOK
https://m.edsoo.ru/ffOc511e
paboThl HEMOTEHLUATBHBIX CUJI C
39 M3MEHEHUEM MEXaHUYECKON SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
VYnpyrue u Heynpyrue CTOJIKHOBEHUSL. Bubanorexa LIOK
o https://m.edsoo.ru/ffOc511e
40 VYpasuenue bepuymiu s uneanbHOU
KUAKOCTU
KonrponbsHast pabora Ne3 o teme "3ak0HBI Cnam TUA: Pemy ET'S.
41 " ®dusuka. Pexxum nocryna:
COXpaHCHHA B MCXaHHUKC https://phys-ege.sdamgia.ru
Pa3BuTHE npencTaBiIeHuil 0 mpupoe Poccniickas sneKTpoHHAA
nikona. Pexum nocryna:
42 ternoThl. OcHOBHBIE nonoxenust MKT. Y
https://resh.edu.ru/
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, )KUAKHX U TBEPIbIX Brbmiorexa LIOK
o https://m.edsoo.ru/ff0cS11e
43 Ten. XapakTep JBWKECHUS U B3aUMOICHCTBUS
YacTHI] BEIECTBA
Macca u pa3mepsl MOJIEKYJ (ATOMOB). Bu6miorexa LIOK
https://m.edsoo.ru/ff0cS11e
44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo
Temnepatypa. Tennosoe paBHoBecue. IlIkana Butmiorexa [IOK
45 H https://m.edsoo.ru/ff0c511e
eITbCHS
Pemenne 3a1au no Teme «MonekyspHast Cram THA: Pemy ET'.
46 ®usuka. Pexxum nocryna:

CTPYKTYpa BELIECTBA»

https://phys-ege.sdamgia.ru
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Poccuiickast anexTpoHHas
mkona. Pexxum nocrymna:

47 WneanpHblii ra3. ['a30BbIe 3aKOHBI
A https://resh.edu.ru/
Ypasuenue Menjeneesa-Knaneiipona. Bubmiorexa LHOK
48 https://m.edsoo.ru/ff0c511e
Pentenue 3anau
Bubarnoreka [IOK
49 AbGcomoTHas TemnepaTypa. 3akoH JlanbToHa https:/m.edsoo.ru/ff0c511e
H30mporiecchl B HAEaIbHOM Ta3e C Bubmzotexa LIOK
50 https://m.edsoo.ru/ff0c511e
IMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
Poccuiickast anekTpoHHas
51 I'paduueckoe npencraBieHre U30MPOIECCOB: mKoa. Pexum gocTyra:
H30TCpMa, U30X0pa, H306apa https://resh.edu.ru/
Poccuiickas anexTpoHHas
. Pexxum nocryna:
52 OcnosHoe ypasuenue MKT HKoa
M https://resh.edu.ru/
Cnam I'HA: Pemy EI'D.
53 Pemenne 3agay mo reme «OCHOBHOE Dusmka. PeRIM 10CTyTa:
nonoxxenne MKT» https://phys-ege.sdamgia.ru
CBs13b aOCOJTFOTHOW TeMIepaTyphl Poccutickas oneKTponHas
TEPMOJIUHAMHYECKON CHUCTEMBI CO CpeaHEMH oA, PeRIN A0CTyma:
54 pMona pea https://resh.edu.ru/
KUHETUYECKON IHEPTUEN TTOCTYNATEIBHOIO
TEIIOBOI'O JBMKEHUS €€ YaCTHII
. Cnam I'MA: Pemy EI'D.
55 O06o001IeHre U cUucTeMaTH3aIis 3HaH|H 110 dusnxa. Pescum 1ocTyma:
teMme "OcuoBsl MKT" https://phys-ege.sdamgia.ru
Cnam 'MA: Pemry ETD.
56 Kontponbnas padota Ne4 o reme "OCHOBBI Dusnka. Pexum 1ocTyma:

MKT"

https://phys-ege.sdamgia.ru
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TepmonuHaMuueckas cucteMa. 3a/laHue
BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
BHemHue v BHYTpeHHHUE TTapaMeTpPhI.

Bbubnunoreka [JOK
https://m.edsoo.ru/ffOc511e

57
[TapameTtpsl T/ cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyseBoe Hayamo TepMOIHHAMHKH. Poccutickas snekTponHas
58 Camonpou3sBoibsHas penakcamus TJ] cucremsl kona. PexiM A0CTyIa:
p p 1 https://resh.edu.ru/
K TEILUIOBOMY PAaBHOBECHIO
OCCHHCKas 3JICKTpOHHAas
Pocenit P
59 Mogenb ueansHOTO Ta3a B TEPMOJIMHAMHUKE. ko, PeskuM I0CTyTA:
VY cioBus IpUMEHUMOCTH 3TON MOJIEITH https://resh.edu.ru/
Vpasuenue Menseneesa-Knaneiipona u Bubmiorexa [IOK
60 " https://m.edsoo.ru/ff0c511e
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruu
BeipaskeHue Juisi BHyTpEHHEH SHEPIUn Brbmnorexa LOK
https://m.edsoo.ru/ffOc511e
61 OJIHOATOMHOTO UJEAJIbHOIO ra3a.
KBazucrarnueckue 1 HECTaTHUYECKUE
IIPOLECCHI
DreMenTapHas paboTa B TEPMOIHHAMHUKE. Brbmiorexa LIOK
https://m.edsoo.ru/ff0cS11e
62 Brruucnenue paboTsl 1o rpaduky nporecca
Ha pV-nuarpamme
Temnomnepeaaya Kak Crocod M3MEHEHUS Brbmiorexa LIOK
v https://m.edsoo.ru/ff0cS11e
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHHS pabOThI
Bubnuoreka [IOK
64 KoHBeknus, TernaonpoBOAHOCTb, H3ITYy4EHUE hitps:/m.edsoo.ru/ff0c511e
KonugectBo Termorsl. TemmoéMKoCTh Tera. Poccutickas sexTponHas
65 mkoJa. Pexxum nocrymna:

VenpHas U MOJISIpHAS TETIIOEMKOCTH
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BEIIleCTBA. Y AeIbHas TEIIoTa CropaHus
TOIIJIMBaA

https://resh.edu.ru/

Pacuér konuyecTBa TEIUIOTHI IIPU

Cnam 'MA: Pemry EI'D.
®usuka. Pexxum nocryna:

66
TCIUIOIICpEaaUC https://phys-ege.sdamgia.ru
[TonsiTre 06 aguabaTHOM Tporecce. IlepBbiit Bubmiorexa [IOK
67 3aKOH TePMOTHHAMUKH https://m.edsoo.ru/ffOc511e
KonunuecTBo TennoTsl u paboTa Kak Mepbl Bu6miorexa [IOK
o https://m.edsoo.ru/ffOc511e
68 U3MEHEHUs BHyTpeHHel aneprun T /1
CHCTEMBI
BTopoii 3ak0OH TepMOIMHAMUKH IS Bubmuorexa LIOK
https://m.edsoo.ru/ffOc511e
69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
Heob6patumocTs npupoHBIX MPOIIECCOB
[IpUHLMIIEL A€HCTBHS TEMUIOBLIX MALIKH. Bu6mrorexa [IOK
70 https://m.edsoo.ru/ffOc511e
KIT/
Bbubnunoreka [IOK
71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo https://m.edsoo.ru/ff0c511e
Cnam 'MA: Pemry EI'D.
7 Pemrenne 3anau o reme «KII/I TemnoBbix dusuka. Pexum goctyma:
JIBUTATEIICI https:/phys-ege.sdamgia.ru
DKOIOTHMYECKHUE aCIIEKTEI UCITOJIB30BaHUS Poccuiickast s1eKTpoHHast
o mikonia. Pexxum nocryma:
73 TEIUIOBRIX JnBHTaTteieil. TemmoBoe
https://resh.edu.ru/
3arpsA3HEHHUE OKPYKAOLIEH CPeJIbl
Poccuiickast anekTpoHHas
74 Pemenue 3anau «TepMOIMHAMUKAY ko3 Pexim gocTyna:
https://resh.edu.ru/
O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110 Poccuiickas snexTpoHHas
75 mKoJja. Pexnum JAocTymna:

teme "Tepmoaunamuka. TemnoBbie MamHbI"
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Kontponsnast padora Ne5 o reme

Cnam 'MA: Pemry EI'D.
®dusuka. Pexxum nocryna:

76 )
"Tepmonunamuka. TeniaoBbie MalIUHbI" https:/phys-ege.sdamgia.ru
[TapooGpa3oBanre U KOHIEHCAITUSA. Bu6morexa [IOK

https://m.edsoo.ru/ff0c511e

77 Hcnapenue u kurieHue. Y aenbHas TeIioTa
napooOpa3oBaHus
HacplmieHHbIe 1 HEHACHIIIICHHBIC TTapHhI. Bubmuorexa LIOK

https://m.edsoo.ru/ff0c511e
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT

78 TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
KUJIKOCTH
BnaxxocTts Bo3ayxa. AGCOMIOTHAS U Bu6mrorexa [IOK

79 OTHOCHTEIBHAS BIIASKHOCTE https://m.edsoo.ru/ff0cS11e

Cnam 'MA: Pemry EI'D.

20 Pemenne 3anau o reme «BiaxxHOCTh dusmxa. Peskcam T0cTyTA:
BO3ayXay https://phys-ege.sdamgia.ru
Teépnoe Teno. Kpucramnmueckue u Poccuiickas snekTponHas

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB ko, PeRIM A0CTYIa:

) P https://resh.edu.ru/
KPUCTAJUIOB
I~ [lnaBieHue U KpUCTALIH3AIMs. Y IebHasT Bubmorexa LIOK
https://m.edsoo.ru/ff0c511e
TeruioTa miasiaeHus. Cyonumanust
Hedopmaruu TBEpAOTO Tena. PacTshkenue u Bubmorexa [HOK
https://m.edsoo.ru/ff0c511

83 cxartue. Cusur. Moxyns FOnra. Ipenen b e e
ynpyrux nedopmaruit

84 TennoBoe paciIMpeHne KUIKOCTEN U Poccniickas anexTponHas



https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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TBEPJBIX T€JI. AHTAPMOHU3M TEIUIOBBIX
Ko1e0aHuil YacTUI] BENECTBA

[IpeoOpazoBanue 3HEpruu B (ha30BBIX

mkona. Pexxum nocrymna:
https://resh.edu.ru/

Poccuiickas anexTpoHHas
mkona. Pexxum nocrymna:

85
rnepexoaax https://resh.edu.ru/
Bubarnoreka [IOK
86 VYpaBHEeHUE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c51 1e
Cnam I'HA: Pemy EI'D.
g7 Pemenue 3agau no reme «YpaBHEeHHE ®usnka. Pexum 1ocTyma:
TEILIOBOT HCa» https://phys-ege.sdamgia.ru
emI0BOro OanaHca
[ToBepxHOcTHOE HaTsKeHUe. KanuspHbie Poccutickas sekTponHas
88 sIBJICHUS. J|aBieHHE 110 NCKPUBICHHOM o, PeiM A0cTyma:
. s p https://resh.edu.ru/
MOBEPXHOCTHIO xuiKocTu. Popmyna Jlamnaca
O06001IEeHrEe U cCUCTEMATH3AIMs 3HAHUH 110 Cram TUA: Pery EI'D.
" ®usuka. Pexxum nocryna:
89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA. .
https://phys-ege.sdamgia.ru
®dazoBble Iepexoas”
KonrtponbsHast pabota Ne6 1o teme Cpav IT'MA: Pemry ETD.
90 "ArperaTHble cOCTOSHHS BemiecTBa. Da3oBrie (busita. Peskin AocTyma:
p I : https://phys-ege.sdamgia.ru
nepexonr"
DeKkTpu3anus Tel U € MPOsBICHHS. Bu6miorexa LIOK
o https://m.edsoo.ru/ffOc511e
91 Onekrpuueckuii 3apsi. [[Ba Buaa
ANEKTPUIECKUX 3apsaoB. [I[poBoaHUKH,
JUDJICKTPUKU U TTOTYIIPOBOTHUKHI
DIeMEHTAPHBIH 2IEKTPHYECKHI 3aps. 3aKOH Bubmorexa LIOK
92 https://m.edsoo.ru/ff0c511e
COXpPAHEHUS JIEKTPUUYECKOTO 3apsia
. Poccuiickast anexTpoHHas
93 B3aumopeiictBue 3apsnoB. ToueuHbie wkona. Pexcim pocTyma:

3apsanbl. 3akoH Kynona

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c511e
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
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Cnam 'MA: Pemry EI'D.
®usuka. Pexxum nocryna:

94 Pemenue 3amaud no reme «3akoH Kynona» )
https://phys-ege.sdamgia.ru
Poccuiickas anekTpoHHas
o Tp
05 Onektpuueckoe noine. Ero neiictBue Ha fKoa. PexuM 1ocTya:
ANEKTPUYECKUE 3aPsi/Ibl https://resh.edu.ru/
HanpspkEHHOCTD JIEKTPHYESCKOTO TOJIS. Brbmnorexa LOK
o . https://m.edsoo.ru/ffOc511e
9% [Ipo6usrii 3apsa. JInaun HanPsHKEHHOCTH
ANEKTPUUECKOTO T0Jis1. OHOPOIHOE
AIEKTPUYECKOE IO
IToTeHIHATLHOCTD YIEKTPOCTATHYECKOTO Brbmiorexa [IOK
97 https://m.edsoo.ru/ffOc511e
1ojsi. Pa3HOCTh MOTEHIMANIOB U HAIPS)KEHUE
[MotenimansHast SHEPTHs 3apsijia B bubmmorexa [HOK
https://m.edsoo.ru/ffOc511e
98 aneKTpocTaTuueckoM rnose. [lorenunan
3IIEKTPOCTATUUECKOTO OIS
CBsA3b HANIPSHKEHHOCTH TOJISL M PA3HOCTH Bubmzorexa [IOK
99 https://m.edsoo.ru/ffOc511e
MOTEHIMAJIOB IS 3JIEKTPOCTATUYECKOTO TOJISt
Poccuiickast anexTpoHHas
100 [IpuHIMIT Cynepno3uIuy dNEKTPUIECKUX mKoa. Pexum goctyna:
noJjie https://resh.edu.ru/
Cnam I'MA: Pemy EI'D.
y
101 Pemenue 3agau no teme «IIpuHumn Dusmka. PexnM 10cTyma:
CYNEPNO3UIUU INEKTPOCTATUUECKUX TTOJIEN» https:/phys-ege.sdamgia.ru
Poccuiickas >eKTpoHHAs
p
102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO ko, Peskum gocTyma:
3ap$[>1<eHH0171 C(i)epH https://resh.edu.ru/
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY Poccuiickas sneKTpoHHas
o IKoJia. Pexxum JAocTyma:
103 mapa. [lone paBHOMEpHO 3apsSKEHHON

OECKOHEYHOU TIITIOCKOCTH

https://resh.edu.ru/



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
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HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

Poccuiickast anexTpoHHas
mkona. Pexxum nocrymna:

104
VYcnoBue paBHOBeCHS 3apsIOB https://resh.edu.ru/
Bbubnunoreka [IOK
JM3IEKTPUKHU U MOJYIPOBOJIHUKH B
105 P yrp https://m.edsoo.ru/ff0c511e
3JIEKTPOCTATUYECKOM I10JIe
Konzencarop. D1eKTpoéMKOCTD Bubmioreka [IOK
" https://m.edsoo.ru/ff0cS511e
106 KOHJICHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCaTOpa
Bbubaunoreka [IOK
107 [TapannenbHOE COEAMHEHHE KOHIEHCATOPOB https://m.edsoo.ru/ff0c511e
[MTocienoBaTeIbHOE COSTHNHEHIE Bubmiorexa [IOK
108 https://m.edsoo.ru/ff0c511e
KOHJICHCATOPOB
Bbubaroreka [IOK
109 DHeprus 3apsKEHHOr0 KOHJEHCaTopa https://m.edsoo.ru/ff0c51 1e
Cnam 'MA: Pemry EI'D.
110 Pemenne 3agau mo reme «CoeqnHeHNE Dusmka. PexnM 10cTyma:
KOHJICHCATOPOB» https://phys-ege.sdamgia.ru
o Poccuiickas anexTponHas
11 JBi>keHue 3apsoKeHHON YacTHITHI B ko, PeskHM 10CTyTa:
OTHOPOJHOM JDJICKTPUYCCKOM II0JIC https://resh.edu.ru/
Cnam I'HA: Pemy EI'D.
() .P :
112 Pemienue 3a1a4 1o teMe «DIEKTPOCTATHKA VMK FEXHM f0CTyTa
https://phys-ege.sdamgia.ru
. Cnam I'MA: Pemry ETO.
113 O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 dusnxa. Pescum 1ocTyma:
TeMe "DnekTpuieckoe nosue" https://phys-ege.sdamgia.ru
114 KonTtponbHast padora Ne7 o reme Cram THA: Pery EI'D.

"OnexTpuueckoe nomue"

®usuka. Pexxum nocryna:



https://resh.edu.ru/
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

https://phys-ege.sdamgia.ru

Cuia Toka. [locTossHHBIH TOK. Y CIIOBUSI

Poccuiickast anexTpoHHas
mkona. Pexxum gocrymna:

115 CYLLIECTBOBAHHUS ITOCTOSIHHOTO hitos:/Jresh edu.ru/
3JIEKTPUUYECKOr0 TOKA
Poccuiickas anexTponHas
.P :
116 HUcrounuku toka. Hanpspkenue u DJ1C HIKOTA. eNIM A0CTyTA
https://resh.edu.ru/
3akon OMma JiIst ydacTKa Ieru. Bubmiorexa LIOK
117 https://m.edsoo.ru/ff0c511e
DNEKTPUUECKOE COIIPOTUBIICHHE
3aBUCUMOCTD COIPOTUBIICHUS OJTHOPOHOTO Bu6mmorexa IIOK
https://m.edsoo.ru/ffOc511e
118 IIPOBOJHUKA OT €T0 JUIMHBI U IUIOIIAH
MOTIEPEYHOTO CEYEHUS
Cnam I'HA: Pemy EI'D.
119 Y aenpHOe CONPOTUBIIEHUE BENIECTBA. Dusmca. Pescam 0¢Tyma:
Pemenue 3amau https://phys-ege.sdamgia.ru
Poccuiickas anexTponHas
120 ITocnenoBarenbHOE, MApAIIIETBHOE, Imkota. Pexim 10cTyma:
CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB https://resh.edu.ru/
Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX Brbmiorexa IOK
121 o https://m.edsoo.ru/ffOc511e
neneii. [IpaBuna Kupxroda
Pemenue 3agau o reme «Pacuer buGnmorexa LIOK
122 o https://m.edsoo.ru/ffOc511e
BIIEKTPUYECKHUX LETEN»
Paborta 371eKTpruUecKoro Toka. 3aKoH Bubmioreka [IOK
123 21 11 https://m.edsoo.ru/ffOc511e
*Koyns-Jlenna
Pemenne 3amau nmo teme «Pabdota Cnam 'MA: Pemry ET'D.
®dusuka. Pexxum nocryma:
124 SIIEKTPUYECKOTO TOKA. 3aKoH JKoyis- Hocty

Jlenna»

https://phys-ege.sdamgia.ru



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://phys-ege.sdamgia.ru/

MOH_[HOCTL SJICKTPHUYECKOI'O TOKA. TemmoBas

Poccuiickast anexTpoHHas

125 mkosa. Pexxum nocryna:
MOIIIHOCTb, BBIAEIsIEMAst HA PE3UCTOPE https://resh.edu.ru/
Cnam 'MA: Pemry EI'D.
126 Pemenne 3amad o Teme «MOIIHOCTh Dusmka. PexnM 10cTyma:
ANEKTPUYECKOTO TOKA https://phys-ege.sdamgia.ru
DJIC ¥ BHYTPEHHEE CONPOTUBIICHHE Bubmiorexa LHOK
127 yIp p https://m.edsoo.ru/ff0c511e
HWCTOYHMKA TOKa
3akon OMa [1s TIOJIHOM (3aMKHYTO#) Bubmiorexa [IOK
128 o https://m.edsoo.ru/ffOc511e
3JIEKTPUYECKOU 1[eTTH
Cnam I'HA: Pemy EI'D.
129 Pemenne 3agau mo teme «3akoH Oma s Dusmka. PeKIM 10CTyTIa:
MOJTHOM (3aMKHYTOM ) JIEKTPUYECKOM LIeTTH» https:/phys-ege.sdamgia.ru
Poccuiickas anexTpoHHas
.P :
130 MOIITHOCTh HCTOYHHMKA TOKA HHIKOA. FEHHIM A0CTY A
https://resh.edu.ru/
Poccuiickast anexTpoHHas
. Pexxum nocryna:
131 KopoTtkoe 3ambikanue ora
p https://resh.edu.ru/
Poccuiickast anexTpoHHas
.P :
132 KonjeHcaTop B IeNH NOCTOSHHOTO TOKA HIKONA. HERHM HOCTYHa
https://resh.edu.ru/
. Cnam 'MA: Pemry EI'D.
133 Pemenne 3agau o teme "IlocTosTHHBIN Dusnka. Pexum 1ocTyma:
3J-[eKTqueCKHI‘;I TOK" https://phys-ege.sdamgia.ru
. Cnam I'MA: Pemry ETO.
134 Pemenne 3agau 1o teme "IlocTOSIHHBIN Dusnka. Peoxum 1ocTyma:
e J'IeKTpI/IquKI/II\/'I TOK" https://phys-ege.sdamgia.ru
135 Pemenne 3agau mo treme "IlocTOSHHBIN Cnam I'A: Penry EI'S.
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ANEKTPUUYECKUN TOK"

Penrenue 3anaud mo treMe "IlocTOAHHBII

®usuka. Pexxum nocryna:
https://phys-ege.sdamgia.ru

Cnam I'HA: Pemy EI'D.
®usuka. Pexxum nocryna:

136
3NIEKTPUYECKUM TOK" https:/phys-ege.sdamgia.ru
o Cnam I'HA: Pemy EI'D.
137 O060011eHre U cucTeMaTu3alys 3HaHU| 10 L —
teMe "l10CTOAHHBIN IEKTPUUECKUi TOK" https://phys-ege.sdamgia.ru
Cnam 'MA: Pemry EI'D.
138 KonTtponsnas padora Ne8 o Teme dusika. Pexi 1ocTyra:
"TloCTOSIHHBIN 37E€KTPUYECKUNA TOK" https://phys-ege.sdamgia.ru
DJeKTpUuecKasi IPOBOJUMOCTh Pa3IMUHbIX Poccuiickas snexTpoHHas
o mikonia. Pexxum nocryma:
139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIax. httos://rosh.edu.ru/
ps: . .
CBepXInpoBOAUMOCTh
DJEeKTpUYECKUI TOK B pPaCTBOPAX U Poccuiickast d1eKTponHast
nikonia. Pexxum nocryma:
140 pacIiuiaBax 3JeKTpoJuToB. 3akoHbl Dapajest httos-//roshedu.ru/
JUISL BJIEKTPOJIN3a
Poccuiickas anexTponHas
o .P :
141 DnekTpudecKuil TOK B razax. [lnasma HHIKOA. FEAHIM A0CTYTA
https://resh.edu.ru/
. Poccwiickas anekTpoHHas
142 DJIEKTPUUYECKUI TOK B Bakyyme. BakyyMHbIe mxoma, Pesxuy 1ocTyma:
HpI/I60pLI https://resh.edu.ru/
Poccuiickast anekTpoHHas
o . Pexxum nocryna:
143 DJIEKTPHUYECKUI TOK B MOJTYIIPOBOAHUKAX fHkoa
p yrp A https://resh.edu.ru/
Poccuiickast anexTpoHHas
.P :
144 [ToynpoBOAHMKOBBIE TPUOOPHI HIKoJa. TORHM RocTyna

https://resh.edu.ru/
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145

146

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPU TOMOIIHX
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepenune ycKkopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOM INTIOCKOCTHU" WK
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU"

Du3nYeCcKul IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs CBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

@uznyeckuil NpakTukyM 1o teme "M3zydenue
JBHUKEHHUS TeJIa 110 OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO" MU
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpallleHns KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOIIECH CUJIBI TPU

Bbubnunoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [IOK
https://m.edsoo.ru/ffOc511e
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152

JIBIDKEHUH OpycKa 10 HaKJIOHHOM miockocTu"
unu "l[IpoBepka rumnore3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBHKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PAcCTOSHUE OT €ro
Macchl"

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanve 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasie, oT ux aepopmarnuun" wim "M3yuenue
JBUKEHHS CUCTEMBI T€J, CBA3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 IErkui 610K"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3(puirenta
3aBucuMoctd Frp(N)" wnu "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIOHHOW TJIOCKOCTH
C IepeMeHHbIM KO3 (HULIMEHTOM TPeHUs" WIH
"N3yuenune qBUKEHUS Ipy3a Ha BaIly C
TpeHuem"

bubnunoreka [IOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

153

Du3nUeCcKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHHs "
win "KoHCcTpynpoBaHie KpOHIITEHHOB U
pacu€r cuit ynpyroctu" win "U3yuenune
YCTOMYMBOCTHU TBEPAOTO TEJA, UMEIOIIETO
JI01Ab OTIOPHI"

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

154

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3MepeHune UMITyJIbca Tela o TOPMO3HOMY
nytu" uinu "M3mepenue CUIibl TSIru, CKOPOCTH

Bubmorexa LJOK
https://m.edsoo.ru/ffOc511e
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156

MOJICJTH SJIEKTPOMOOUIISL M MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue coxpaHEHUs] UMITYJIbCa TIPU
ynpyrom B3aumozaeiicteun'" win "M3mepenue

KHMHETHUYECKOM SHEPTUH TeJla 0 TOPMO3HOMY
n

nyTH
®dusznyeckuil mpakTukyM no reme "M3ydyenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UcIob30Banue nudposBoi maboparopun)"
nin "M3yuenre u30X0pHOTro mporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepenue yaenbHOM TemoéMKOCTU" Win
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemecrsa" win "McciaenoBanue aguabaTHOrO
nporecca” win "M3yuenne B3auMOCBsI3H
SHEPTUH MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKugkocren"

Bubarnoreka [IOK
https://m.edsoo.ru/ffOc511e

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

157

®uznyeckuil npakTukyM o teme "M3ydyenue
3aKOHOMEPHOCTEH HCTIapeHusl )KUIKOCTen"
iy "M3mepenue yaenbHOM TeTIOThI
U1aBiieHus baa" uinm "M3ydenue cBONCTB
HaCBILIEHHBIX NMapoB" win "M3mepeHne
a0COIIOTHON BIAYKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B noMmeneHun'". 3smepenue
Kod(puImeHTa mMOBEPXHOCTHOTO HATSKEHUS

Bbubnunoreka [IOK
https://m.edsoo.ru/ffOc511e
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https://m.edsoo.ru/ff0c511e

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenne npeBpaiieHus SJHEpruu
3apsSYKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
n3nydeHus ceeroauona’ wim "M3yyenue

Bbubnunoreka [JOK
https://m.edsoo.ru/ffOc511e

158 MPOTEKaHUA TOKA B LIETH, COJEpKaIIEH
KoHJleHcaTop" win "Pacnipeenenue pa3HOCTU
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpOB"
Du3NUEeCKuil TPAKTUKYM I10 TEME EH6H'H0TeKaVHOK
"HccnenoBaHue CMENIaHHOTO COSTMHEHNUS hutps s/m.edsoo.ru/MMcS 1 le
159 pe3ucropoB" nnu "M3mepeHue yaenabHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaTuBaHUs "
Pu3NYeCcKuil TPAKTUKYM 110 TEME Bu6miorexa [IOK
"Ha6J'IIOJleHI/Ie 3J‘I€KTpOJ'H/ISa" WK https://m.edsoo.ru/ffOc511e
"N3mepeHnue 3apsijia 0JHOBAJIEHTHOTO HOHA"
160 unn "ccnegoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-aMIIEPHOI
XapakTEepUCTUKU auoaa”
Peseprublit ypok. O60011eHUE U Cnam TMA: Peury EI'D.
161 CHCTEeMaTH3alMsI 3HaHUH 110 TeMe g)t :T;ahp:)z”ri;zyl:;m
"KunemaTtuka"
Peseprubriit ypok. O6001eH1E U Cpam I'A: Penry EI'D.
162 CHCTEeMaTH3alMs 3HaHUH 110 TeMe ;Dt f3:;ahpz)z”ri;zy’:;m
"lunamuka"
163 PesepBHriit ypok. O6001ICHHE U Cnam 'MA: Peury ET'S.
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cucreMarusanus 3Hanuii no reMe "Cratuka
TBEpAOro Tena"

PesepBHbIil ypok. O0001ICHNE 1

®usuka. Pexxum nocryna:
https://phys-ege.sdamgia.ru

Cnam I'HA: Pemy EI'D.
®usuka. Pexxum nocryna:

164 cUCTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI 1 .
https://phys-ege.sdamgia.ru
COXpaHEHHUs B MEXaHHUKe"
PesepBHbIii ypok. O600IIEHHE 1 Cpav I'MA: Pemry ET'D.
o " ®dusuka. Pexxum nocrymna:
165 cucTeMatusanys 3HaHui 1o treMe "OCHOBEI 1 .
https://phys-ege.sdamgia.ru
MOJIEKYJIIPHO-KUHETUYECKON TeopHun"
PesepBHbIii ypok. O600IIEHHE 1 Cpav I'MA: Pemry ET'D.
o ®dusuka. Pexxum pocryna:
166 cHCTEMAaTHU3alus 3HaHUH 110 TEME 1 .
https://phys-ege.sdamgia.ru
"Tepmonunamuka. TeniaoBbie MalTuHbI"
PesepBHbIii ypok. O600IIEHHE 1 Cpav I'MA: Pemry ET'D.
cHCTEMAaTHU3alUs 3HaHUH 110 TEME dusitka. Pesiinn gocTyma:
167 o 1 https://phys-ege.sdamgia.ru
"ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexonr"
Pe3sepBHbIii ypok. O6001ICHNE U Cpam I'MA: Pemy ET'D.
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME dmsitka. Pesiinnt goctyma:
168 o 1 https://phys-ege.sdamgia.ru
"OnexTpuueckoe nose. [locTossHHBII
ANEKTPUUYECKUIN TOK "
Cnam I'HA: Pemy EI'D.
169 HToroBast KOHTpoONIbHAs paboTa 3a Kypc | dusnka. Pexum 1ocTyma:
(1)I/I3I/IKI/I 10 xyacca https://phys-ege.sdamgia.ru
. Cnam I'HA: Pemy EI'D.
170 O06o0meHre U cucTeMaTr3alus 3HaHU 3a | Dusnka. Pescum 1ocTyma:
kypc pusuku 10 knacca. [TonBenenue uToros https:/phys-ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue
cero
B H3yYeHusi oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchbl
B3auMoieiicTBIE MOCTOSSHHBIX MATHUTOB U Bu6morexa LIOK
https://m.edsoo.ru/ff0c511e
1 IIPOBOJHMKOB ¢ TOKOM. MarHMTHOE IOJIE. 1
I'mnote3a Ammepa
Bekrop MaruuTHOM UHIYKIKH. [IpuHIAT Bu6morexa LIOK
o https://m.edsoo.ru/ff0c511e
2 CYIEpPITO3UIIMH MAarHUTHBIX ToJieH. JInHuu 1
MarHUTHON MHIYKIIUU
MarHuTHOE 110J1€ MPOBOJAHUKA C TOKOM. Brbmmoreka [IOK
3 o) 9 1 https://m.edsoo.ru/ff0c511e
IBIT DpCcTea
Poccuiickas anexTpoHHast
n . Pexxum nocryna:
4 Cuia Ammepa, eé HarpaBlIieHHe U MOIYJIb 1 fwona
pa, p Ay https://resh.edu.ru/
Cnam 'MA: Pemry EI'D.
D .P :
5 Pemenue 3amau no teme «Cuna AMmepa» 1 vsHia. FeruM octyma
https://phys-ege.sdamgia.ru
Poccuiickas snekrpoHHas
6 [Ipumenenue 3akoHa Amriepa. | mKona, Pesum ocTyna:
ONeKTpOU3MEpHUTENbHBIE TPUOOPHI https:/resh.edu.ru/
Cuna JlopeHnia, e€ HampaBJIeHUE U MOIYJTb. Poccntickas snexrponHas
o mkona. Pexum nocryna:
7 JIBrkeHne 3apsyKeHHOW YacTHIBI B 1 https://vesh.edu.ru/
OJIHOPOJTHOM MarHUTHOM ITOJIe
Cnam 'MA: Penry EI'D.
D .P :
8 Pemenue 3anau no Teme «Cuna JlopeHnay» 1 v3Hia. oM foctyna

https://phys-ege.sdamgia.ru
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Poccuiickas sanekrpoHHas
mkoia. Pexxum nocryna:

Pabora cuiel Jlopenia
9 PCHI https://resh.edu.ru/
Cnam 'MA: Pemry EI'D.

10 Pemenne 3amau o reme «Pabdora cuibl Dusika. PexnM 1ocTyma:
HopeHua» https://phys-ege.sdamgia.ru
MarauTHOE T10JI€ B BELIECTBE. Brbmorexa [IOK

11 https:/m.edsoo.ru/ff0c511e
deppoMarHeTUKy, napa- u JuaMarHeTUKu
OCHOBHEIE CBOMCTBa ()ePPOMArHETUKOB. Bubmorexa LIOK

12 https://m.edsoo.ru/ff0c511e
[Ipumenenue peppoMarHeTUKOB

Cnam 'MA: Pemy EI'D.
13 Permienue 3ama4 mo teme "MaruutHoe mojie" Prsuia. Porum poctyna:
https://phys-ege.sdamgia.ru
Cnam 'MA: Pemy EI'D.
14 Permienue 3ama4 mo teme "MarautHoe mojie" Prsuia. Porum poctyna:
https://phys-ege.sdamgia.ru
SIBIIEHYE DIEKTPOMAaTHUTHON UHIYKIIHH. Brbmmorexa [IOK

15 o https://m.edsoo.ru/ff0c511e

IToTok BEKTOpa MArHUTHOM MHIAYKLIUHU
butmuoreka LIOK

16 SI[C HHIYKOWUHA https://m.edsoo.ru/ff0c511e
3aKOH 3JIEKTPOMArHUTHON UHIYKIHH Brbmiorexa LIOK

17 https://m.edsoo.ru/ffOc511e
®dapanes

Bubmoreka LIOK
18 Buxpesoe anexrpuueckoe nosue. Toku Dyko https://m.edsoo.ru/ff0c511e
Poccuiickas snekrpoHHas

19 SI[C HHIAYKIWHN B IBHKYIIIUXCSI mKosa. Pexxum ocryna:
IIPOBOIHUKAX https://resh.edu.ru/

20 Pemenne 3amay nmo reme «3aKkoH Cnam THA: Pemry EI'D.
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3HeKTp0MaFHI/ITHOI7I HHIAYKIIHUW»

®usuka. Pexxum gocryna:
https://phys-ege.sdamgia.ru

bubnmnoreka I[TOK
21 HpaBI/IJIO HeHua https://m.edsoo.ru/ff0c511e
WnaykTuBHOCTS. KaTylka MHIyKTHBHOCTH bubmorexa LOK
22 https://m.edsoo.ru/ff0c511e
B IIEIM OCTOSIHHOT'O TOKa
Ssnenue camonnykuuu. DJIC Brbmnoreka [IOK
23 https://m.edsoo.ru/ff0c511e
CaMOMHIYKIUU
DHeprust MArHUTHOTO TIOJIS KATYLIKH C Bubmzorexa HOK
24 https://m.edsoo.ru/ff0c511e
TOKOM. DJIEKTPOMArHMTHOE 10JIE
Cnam 'MA: Pemry EI'D.
5 Pemienue 3anay mo teme ®usnka. Pexum gocrymna:
«DNEeKTPOMAarHUTHOE TOJIE» https://phys-ege.sdamgia.ru
. Cnam 'MA: Pemry EI'D.
26 O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110 Dusuka. Pexum goctyna:
Teme "OneKkTpoauHamMuka' https://phys-ege.sdamgia.ru
Cnam 'MA: Pemry EI'D.
7 KonTponbHas pabota mo Teme Dusuka. Pexum goctyna:
"SJICKTpOI[I/IHaMI/IKa" https://phys-ege.sdamgia.ru
Komnebarenspuas cucrema. CBOOOIHEIE Brbmmorexa [IOK
28 https://m.edsoo.ru/ffO0c511e
Kosnebanus. 'apMoHndeckue KoneOanus
Kunematnueckoe U TMHAMHYECKOE bubnnorexa [JOK
29 o https:/m.edsoo.ru/ff0c511e
OIIMCaHHE KOJIEOATEIbHBIX NBIKEHUN
DHepreTuyeckoe onucanue. BeiBon bubmiorexa [IOK
https:/m.edsoo.ru/ff0c511e
30 JTUHAMUYECKOT0 OMUCAHUS TaAPMOHUYECKHUX

KoJie0aHUM U3 UX SHEPreTHYECKOTro U
KMHEMaTU4YeCKOT0 OMMCAHUS
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Poccuiickas sanekrpoHHas
mkoia. Pexxum nocryna:

31 Amvnauryna u dasa KkojieOaHui
ya (1) https://resh.edu.ru/
Iepuon u yacrora koiebanuii. [lepuos Brbmnoreka [IOK
o https:/m.edsoo.ru/ff0c511e
MaJIBIX CBOOOIHBIX KOJIEOaHMH
32 MaTeMaTU4yecKoro MasTHuka. [lepuog
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasATHHKA
3aryxaromue KoneOanus. BelHyKIeHHbIE Brbmmoreka [IOK
33 https://m.edsoo.ru/ff0c511e
koneOanust. Pe3onanc
bubnnoreka [JOK
34 ABTOKOIEO0AHUS https:/m.edsoo.ru/ff0c51 le
Cnam 'MA: Pemry EI'D.
35 Pemenne 3amau mo reme «MexaHU4YeECKHUE Dusnka. Pexum gocTyma:
KOJICOaHUS https://phys-ege.sdamgia.ru
Vpok-koHdepenims "MexaHuuecKue bubmmorexa HOK
36 " https://m.edsoo.ru/ff0c511e
KoJIe0aHUs B MY3BIKAJTbHBIX HHCTPYMEHTAX
O000IICHNE ¥ CHCTeMATH3AIHS 3HAHUH 110 bubnnorexa [JOK
37 " " https://m.edsoo.ru/ff0c511e
TeMe "MexaHnueckue KoaeOanus
DJIEKTPOMATHUTHBIE KOJIEOAHHS. bubmorexa HOK
38 o https://m.edsoo.ru/ff0c511e
KonebaTenbHbIil KOHTYP
dopmyna Tomcona. CBsi3b aMILUTUTY/IbI Brbmmorexa [IOK
o https:/m.edsoo.ru/ff0c511e
39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOAaTeTbHOM KOHTYpe
3aKOH COXpAaHEHHs SHEPTHH B UIEATHLHOM buGmorexa HOK
40 https://m.edsoo.ru/ff0c511e
KOJIe0aTEIbHOM KOHTYpE
41 3aryxaolue 3JIeKTPOMAarHUTHbIE Poccuiickas snekTpoHHas

KoJIeOaHHSI. BBIHY)KI[CHHLIC

mkoia. Pexum JAO0CTYyIIa:
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SJICKTPOMArHuTHBIC KoJieOaHus

https://resh.edu.ru/

Ilepemennsblii TOK. Pe3ucTop n KOHAEHCATOP

bubmuoreka IIOK

42 https:/m.edsoo.ru/ff0c511e
B LENU [IEPEMEHHOI'0 TOKA
Karymika HHIyKTHBHOCTH B 1IN Brbmnoreka [IOK
43 https://m.edsoo.ru/ff0c511e
IIEPEMEHHOIO TOKA
3akon OMa 1 2IeKTPUYECKOi Lienn Brbmmoreka [IOK
44 https://m.edsoo.ru/ff0c511e
IIEPEMEHHOTO TOKA
MOIIHOCTh IEPEMEHHOTO TOKA. Bu6morexa LIOK
o https://m.edsoo.ru/ff0c511e
45 AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA W HATIPSKEHUS
bubnnoreka [JOK
46 Pe3oHaHC B aneKkTpUUeCcKO Uenu https:/m.edsoo.ru/ff0c511e
. Cnam 'MA: Pemry EI'D.
47 Pemenue 3agau no reme «IlepemeHnHbIi usnka. PexuM 10CTyma:
TOK» https://phys-ege.sdamgia.ru
I/IﬂeaHLHLH\/prch(bopMaTop‘ Poccuiickas JJICKTpOHHAaA
48 IIpous3BoACTBO, IIeEpegada U MoTpediIeHue HIKOTA. Pk focTyma:
p it > pea p https://resh.edu.ru/
ANEKTPUYECKON SHEPTUU
OKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJICTBE Poccutickas onekTpoHHas
49 3NeKTpodHepruu. KyinsTypa HCIIOIb30BaHUSA HIKOTA. Pk focTyma:
p p - Ry yp https://resh.edu.ru/
3JIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HU
Cnam 'MA: Pemry EI'D.
50 Pemenwne 3amad mo Teme ®uszuka. Pexxum pgocryna:
<<3J'ICKTpOMa1“HI/ITHBIe KOJICOAHUA» https://phys-ege.sdamgia.ru
Cnam 'MA: Pemry EI'D.
51 Pemenwne 3amad mo Teme ®uszuka. Pexxum gocryna:

«IEeKTpOMarHuTHbIE KOJIeOaHUs»

https://phys-ege.sdamgia.ru
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O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110

Cnam 'MA: Pemry EI'D.
®usuka. Pexxum gocryna:

52 .
TeMe "DIeKTpOMarHuTHbIE KosieOaHus" https://phys-ege.sdamgia.ru
Mexanuueckue BOJIHbBL. XapaKTepUCTUKH Bubmiorexa IIOK

53 https:/m.edsoo.ru/ff0c511e
MEXaHUYECKUX BOJIH

bubnunoreka I[JOK

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0c511e

bubnnoreka [JOK

55 3ByK. XapaKTepUCTUKH 3BYKa https:/m.edsoo.ru/ff0c511e
Wndpassyk u yasrpassyk. [llymosoe Bubmiorexa [IOK

56 o https://m.edsoo.ru/ff0c511e
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

Cnam 'MA: Pemry EI'D.

57 Pemenue 3amgau no teme «MexaHUUYECKHE dusnxa. Pexum gocTyma:

BOJIHBD» https://phys-ege.sdamgia.ru
Poccuiickas snekrpoHHas

53 DneKTpoMarHuTHbIE BOJHBL. M3mydueHue mxona, PexcM nocTyna:
3JICKTPOMAarHUTHBIX BOJIH https://resh.edu.ru/
DHEpPrus HJIEKTPOMArHUTHBIX BOJIH. Bubmiorexa [IOK

59 o https://m.edsoo.ru/ff0c511e
CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
[IIxana 31eKTPOMarHUTHBIX BOJIH. Bubmoreka [IOK

https://m.edsoo.ru/ff0c511e

60 [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paINOCBA3U U TEJICBUICHUS. BuGmmorexa LIOK

https://m.edsoo.ru/ffOcS11e

61 Pannonokarus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Cnam 'MA: Penry ET'D.

2 KonTtponbHas padora no teme "Konebanus Dusnka. Pexcum ocTyma:

U BOJIHBI"

https://phys-ege.sdamgia.ru
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Cgert. 3aKOH NPSIMOJIMHEHHOTO

Poccuiickas sanekrpoHHas
mkoia. Pexxum nocryna:

63
pacupoCTpaHCHUuA CBETA https://resh.edu.ru/
Cnam 'MA: Pemry EI'D.
64 Pemenue 3agau Ha IPUMEHEHHUE 3aKOHA Dusnxa. Pexum gocTyma:
IPAMOJIMHEHHOIO PACIIPOCTPAHEHHS CBETA https:/phys-ege.sdamgia.ru
Poccuiickas sanekrpoHHas
65 Otpaxxenue csera. [lnockoe 3epkaino. mxona, PexcM nocTyma:
Cdepuaeckoe 3epkaio https://resh.edu.ru/
[Tpenomnenue cBera. AGCOIIOTHBIN U Poccuiickas anekTpoHHas
o nikona. Pexxum pocryna:
OTHOCHUTEJIbHBIN IMOKA3aTeNb PEIOMIICHHUS.
https://resh.edu.ru/
66 [TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroia NOJHOTO BHYTPEHHETO
OTpaKEHUS
Cnam 'MA: Pemry EI'D.
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB dusnxa. Pexum gocTyma:
OTPAXXCHHUS U IIPCIOMIICHUA CBETA https://phys-ege.sdamgia.ru
Xon nydeii B mpusme. Jlucnepeus CBETa. Bubmiotexa LIOK
68 o https://m.edsoo.ru/ffOc511e
CrnoxHbIif cocTaB Oenoro ceera. Lpet
JTunzel. @OKYCHOE PACCTOSTHUE Bubmiorexa [IOK
69 https://m.edsoo.ru/ff0cS11e
ONTUYECKAsl CUJIA JIMH3BI
[TocTpoeHne U300paXKeHMIA B JIMH3AX U UX Bubmiorexa LIOK
70 https://m.edsoo.ru/ff0c511e
cucTtemax. Y BEeJIMYEHHE JIMH3bI
Pewenue 3amad Ha nocTpoeHue Cnam I'MA: Peury EI'D.
71 M300paXeHHI, TOTy4AEMBIX C IIOMOIIIBIO (i, Peskin A0CTyIa:
p > yd m https://phys-ege.sdamgia.ru
JIVH3
Poccuiickas snekrponHas
. P :
72 I'71a3 Kak OnTUYecKas cucremMa L0, FORIM A0CTyHa

https://resh.edu.ru/
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Pemenue 3amau. [Ipenensr npuMeHMMOCTH

Cnam 'MA: Pemry EI'D.
®usuka. Pexxum gocryna:

73 . .
T€OMETPUUYECKON ONTUKHU https://phys-ege.sdamgia.ru
Poccuiickas sanekrpoHHas
. Pexxum nocryna:
74 CKOpOCTb CBETA ¥ METOJIBI €€ U3MEPEHUS HiKoa
p a p https://resh.edu.ru/
bubmuoreka IIOK
75 I[I/ICHepCI/ISI CBCTa https:/m.edsoo.ru/ff0c511e
bubmunoreka [JOK
76 HNHuTtepdepenius ceeta https://m.edsoo.ru/ff0c511e
KorepeHTHbIE HCTOUHUKH. Y CIIOBHS Eubmzorexa HOK
77 https://m.edsoo.ru/ffOcS511e
Ha6JIIOI[eHI/I$I MAaKCUMYMOB U MUHNMYMOB
Cnam 'MA: Pemy EI'D.
73 Pemenue 3amau noreme «MHTEpdepeHius Dusuka. Pexcum goctyna:
CBETA) https://phys-ege.sdamgia.ru
Poccuiickas snexTpoHHast
. Pexxum nocryna:
79 [Ipumenenue uaTepdepeHun rona
p p (I) peHI https://resh.edu.ru/
Poccuiickas snexTpoHHast
. Pexxum nocryna:
80 upaKuys ceera rona
I q)p i\ https://resh.edu.ru/
. Poccuiickas snekrpoHHas
31 JudpakiuonHas pemeéTka. Y cloBue 1Ko, Pexnm aocTyma:
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://resh.edu.ru/
Cnam 'MA: Pemry EI'D.
20 Pemenue 3amau o teme «/{udpakmus ®usuka. Pexum roctyna:
YBCTa» https://phys-ege.sdamgia.ru
%3 [TonepeyHOCTh CBETOBBIX BOJIH. Bubmmorexa [JOK

[Tonsipusanus ceera
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Pemenne 3aaa4 110 TEMC «BoaHoBas

bubmuoreka IIOK

84 https:/m.edsoo.ru/ff0c511e
ONTHKA»
bubmuoreka IIOK
85 CBeTOoBBIE ABJIICHUS B IPUPOJE https:/m.edsoo.ru/ff0c511e
. Cnam 'MA: Pemry EI'D.
26 O06o0011eHre U cucTeMaTu3alys 3HaHU| 10 Dusna. Pexum gocTyma:
teme "Ontuka" https:/phys-ege.sdamgia.ru
Cnam 'MA: Pemry EI'D.
() .P :
87 Konrponbnas pabora 1o Teme «OnTuKa» WISHIKE, TENIIM HocTyna
https://phys-ege.sdamgia.ru
['paHuIIBI IPUMEHNMOCTH KJIACCUYECKON Butmoreka [IOK
https://m.edsoo.ru/ff0c511e
88 MEXAHUKH. 3aKOHBI AEKTPOJIUHAMUKH U
IIPUHLIUI OTHOCUTEIBHOCTH
ITocTynarhl crienuantbHON TEOpUH Bubmiorexa [IOK
89 https://m.edsoo.ru/ff0c511e
OTHOCUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI. Bubmoreka [IOK
https://m.edsoo.ru/ff0c511e
[IpeobpazoBanus Jlopenna. YcioBue
90 NPUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHHU U
COKpAILIEHUE JJIMHBI
OHEeprus U UMIYJIbC PEISITUBUCTCKON Bubmiorexa LIOK
91 https://m.edsoo.ru/ff0c511e
YaCTHULIbI
. Poccuiickas snekTpoHHas
9 CBs13b Macchl ¢ SHEPTUEH U UMITYITBCOM mxona. PexcM nocTyma:
pen;ITI/IBI/ICTCKoﬁ YaCTUIIbI. 3Hepr1/151 IIOKOsA https://resh.edu.ru/
Poccuiickas anekTpoHHas
93 PaBHOBECHOE TEIIIOBOE U3ITyUYECHHE

mkoia. Pexum JAO0CTYyIIa:
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Poccuiickas sanekrpoHHas
mikona. Pexxum nocryna:

4 KOH CM Hus Bun
9 3axon ¢ cime a https://resh.edu.ru/
bubnunoreka I[JOK
95 I'mnore3a M. I1nanka o kBanTax. ®OTOHEI https:/m.edsoo.ru/ff0c511e
bubmuoreka IIOK
96 DHeprus U uMNIysibc GoToHa https://m.edsoo.ru/ff0c511e
®orosdpdexr. OnpiTer A. I'. CroseTosa. Bubmzorexa HOK
97 https://m.edsoo.ru/ff0c511e
3akonbl poTtorddekra
VpaBHenue DitHmTeitHa 118 GoTodddeKTa. Eubmzorexa HOK
98 " " https://m.edsoo.ru/ff0c511e
Kpacnas rpanumna" ¢potoaddexra
bubnuorexa [JOK
99 Hasnenue cera. Onbitel [1. H. JIeOeneBa https:/m.edsoo.ru/ff0c511e
bubmmnoreka [JOK
100 BoiHOBEIE CBOMICTBA YaCTHIL https:/m.edsoo.ru/ff0c511e
Bounnsbl ne bpoiins. [nuHa BonHbI ne bpoiins BuGmorexa LIOK
https://m.edsoo.ru/ffOc511e
101 U pa3Mepbl 00JIaCTH JIOKaTH3aIuU
JBUKYIIEHCS YaCTHIIBI
Poccuiickas snekrpoHHas
o . Pexxum nocryna:
102 KopnyckynsapHo-BOIIHOBOM JTyaTN3M HKona
PIYCKYIAp Ay https://resh.edu.ru/
Poccuiickas snekrpoHHas
. Pexxum nocryna:
103 ndpakus HIEKTPOHOB HA KPUCTAILIAX HIKoa
’21 q)p 1 P p https://resh.edu.ru/
104 Crienmudrika n3MepeHnii B MUKPOMHPE. Poccniickas sneKTpoHHas

CooTHoleHns: HeonpeaenEéHHOCTEN

mkona. Pexum nocryna:
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[eitzenbepra
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Pemenue rpaduueckux 3aaad 1mo TemMam

Cnam 'MA: Pemry EI'D.
®duszuka. Pexxum gocryna:

" "nn
105 OcunoBel CTO", "KopnyckynsipHo hitps://phys-coe.sdameiary
BOJIHOBOM Jtyasin3m"
Pemienue pacy€THbIX 33724 11O TEMaM Cnam TUA: Penry EI'D.
®uszuka. Pexxum gocryna:
n nn
106 Ocnosel CTO", "KopnyckymsipHo hitps://phys-coe.sdameiary
BOJIHOBOM Jtyasin3m"
KonTponbhas pabota mo Temam: "OCHOBBI Cnam TUA: Peury ETS.
o ®usuka. Pexxum nocryna:
nn
107 CTO", "KopmyckyJIsspHO-BOJIHOBOI httos-f/ohvs-ege. sdameia.r
nyanu3m"
OIBITHI IO UCCIIEIOBAHUIO CTPOEHHUS aTOMA. Brbmmoreka [IOK
108 https://m.edsoo.ru/ff0c511e
[TnaneTapras monens atroma Pezepdopma
bubnnoreka [JOK
109 IToctynare! bopa https://m.edsoo.ru/ff0c511e
Y.
Buns! ciektpoB. CIIEKTp YPOBHEH YHEPTHH bubmmorexa HOK
110 P P yp p https://m.edsoo.ru/ff0c511e
aToMa BOJIOpoJa
CIOHTaHHOE M BBIHYXKIECHHOE U3ITydEHUE bubmorexa HOK
111 https://m.edsoo.ru/ff0c511e
cBeTa
bubmunoreka [JOK
112 Ha3ep https://m.edsoo.ru/ff0c511e
Hyxnonnast Mmozens sinpa I elizenbepra- Burbmorexa HOK
https://m.edsoo.ru/ff0c511e
113 WBaHeHKo. 3apsia 1 MacCOBOE YHCIIO Apa.
M3ortonbl. PagnoakTUBHOCTH
3akoH pagnroaKkTHBHOTO pacnajia. CBolicTBa Poccuiickas snekrporHas
mkosa. Pexxnm JA0CTYyIIa:
114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue hitos://resh.edu.ru/

paZlOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus
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DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccol siapa. SnepHoie
peakuuu. AnepHeie peakTopsl. [Ipodiemsl

Poccuiickas sanekrpoHHas
mkoia. Pexxum nocryna:

https://resh.edu.ru/

115
YIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A.
DKOJIOTHYECKUE aCIIEKThI Pa3BUTHSI sIICPHOM
SHEPTreTUKHU
MeToabl pErUCTPAIMK U KCCIIEI0BAHUS Bu6morexa LIOK
https://m.edsoo.ru/ff0c511e
3JIeMEHTapHBIX YacTull. OyHaaMeHTAIbHBIC
116 B3aUMO/JIEUCTBUS. bapuoHbl, ME30HBI U
nentoHsl. [IpeacraBnenne o CtanaapTHON
Mozenu. KBapk-Tiit0oHHAs MOJIENb aJIpOHOB
®dusuka 3a npeaenamu CtaHaapTHOU BuGmorexa LIOK
.. . https://m.edsoo.ru/ff0c511e
117 Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
MHupa
Drarnsl pa3BUTHS aCTPOHOMUH. 3HAYEHUE Bubmiorexa HOK
118 https://m.edsoo.ru/ff0c511e
aCTPOHOMHUHU
[TpuMeHUMOCTb 3aKOHOB (DU3UKH IS Burbmorexa HOK
https://m.edsoo.ru/ffOc511e
119 00BSACHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIeN0BaHuN
CoBpeMeHHbIE ONITUYECKHIE TEIECKOIIBI, Brbmmorexa HOK
https://m.edsoo.ru/ffOc511e
120 pauoTeNecKoNbl, BHEaTMOC(hepHas
aCTPOHOMHUSA
. Poccuiickas snekrpoHHas
121 Bun 38é31H0T0 HEOa. Co3BE3Us, APKHE wikona. PexuM octyma:
3BE3/IbI, TNIAHETHI, UX BUAUMOE JBMKCHHE https://resh.edu.ru/
Conneunas cucrema. Connue. CosiHeuHas Poccutickas snekTponHas
122 mkona. Pexum nocryna:

aKTUBHOCTE. VICTOUYHUK OHEPrun COJ'IHHa n
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3BE3T

https://resh.edu.ru/

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.

Poccuiickas sanekrpoHHas
mikona. Pexxum nocryna:

n =
123 Juarpamma "CrIieKTpajIbHBIN KJ1acce hitos/resh edu.ru/
CBETUMOCTB"
bubnmnoreka I[TOK
124 3Be3.1bI ITIaBHOH ITOCIICIOBATCIBHOCTH https://m.edsoo.ru/ff0c51 1e
Brytpennee ctpoenue 38E31. CoBpeMeHHBIC bubmmorexa [IOK
https://m.edsoo.ru/ff0c511e
125 MPEJCTABICHUS O TPOUCXOKICHUHU U
spoyrony CoIHIIA | 3BE31. DTalbl JKU3HU
3BE3/
Mueunsiii [Tyts — namra [Nanaktuka. Turbr Bubmiorexa [IOK
126 . https://m.edsoo.ru/ff0c511e
rajnakTuk. YEpHple AbIPHI B Apax raJlaKTUK
Bcenennas. Pacimpenue Beenennoit. 3akon Poccutickas snekTponHas
mkoJia. Pexxum nocryna:
127 Xab6ma. Teopust bonbiioro B3peIBa. httos:/Jcesh edu.ru/
PenukroBoe uznyuenue
. Poccuiickas snekrpoHHas
128 MacmrabHas cTpyktypa BeeneHnnoil. mkona, Pexum 0cTyna:
MertaranakTuka https://resh.edu.ru/
Poccuiickas anekTpoHHas
.. . Pexxum nocryna:
129 Hepeménnble npo6ieMbl aCTPOHOMUU HKona
P p B https://resh.edu.ru/
@uznyeckuil NPakTUKYM II0 TEME Brbmiorexa LIOK
" https:/m.edsoo.ru/ff0c511e
HccnenoBanre MarHuTHOTO MOJIS
MMOCTOSTHHBIX MarHUTOB" WIIH
130 "UccnemoBanue CBOMCTB

beppomarneTukoB" nin "HccnenoBanue
JeNCTBUS OCTOSIHHOT'O MarHUTa Ha paMKYy C
TOKOM"
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3mepenue cuiabsl Amnepa" win "M3yyenue

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c511e

131 3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHuTHON WHIYKIIMA
Ha OCHOBE M3MEpPEeHUs CUIIbI AMriepa"
Pu3N4eCKuil IPAKTUKYM 110 TEME Butmorexa [IOK
"HccrenoBaHute SIBICHUS https://m.edsoo.ru/ff0c511e
132 3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO moisa"
DuU3NYECKUi MPAKTUKYM 10 TEME Bubmuorexa LIOK
133 "Hccre1oBaHue SIBICHUS CaMOI/IH,ZLYKLII/II/I" https://m.edsoo.ru/ff0c511e
win "COopka MOJIETH 3JEKTPOMArHUTHOTO
reseparopa"
PuU3nYECKU MPAKTUKYM 10 TEME Bubmuorexa LIOK
134 "I/ISMepeHI/Ie neprona CBOGOTHBIX https://m.edsoo.ru/ff0c511e
KoJie0aHU HUTSIHOTO U TPY>KUHHOTO
MasATHUKOB"
DuU3NYECKU MPAKTUKYM 110 TEME Bubmuorexa LIOK
135 "TIpeobpa3oBaHuE SHEPIUH B IPYKHHHOM hitps://m.cdsoo.ru/itles Lle
MasaTHHKe"
Pu3nYecKuil TPAKTUKYM 110 TEME Bubmoreka [IOK
"HccnenoBanue IepeMEHHOr0 TOKa uepes hutps://m.edsoo.ru/ff0c Lle
136 MIOCJIEIOBATEIHLHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyLIKY ¥ pe3ucTop’ Win
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIU [IEPEMEHHOr0 ToKa"
Du3HYECKHi TPAKTHKYM 10 TEMe Bubmiorexa LIOK
137 https://m.edsoo.ru/ff0c511e

"N3y4yeHue napaMmeTpoB 3ByKOBOW BOJIHBI"
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Du3N4eCKuil IPAKTUKYM 110 TEME
"NU3Mepenne nokazaresns npeaoMiIeHUs

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c511e

138 n n
crexia" wiu "llonyyenue usoOpakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JTUH3bI"
®dusnyeckuil MPaKTUKYM 110 TEME Brbmorexa LIOK
" https://m.edsoo.ru/ff0c511e
HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIINX
uH3"
dusnyeckuil MPaKTUKYM 110 TeMe Brbmmorexa [IOK
https://m.edsoo.ru/ffOcS511e
140 "Habnronenue aqudpakuun, vHTephepeHIInn
Y noJisipu3anuu ceera'
dusnyeckuil MPaKTUKYM 110 TeMe Brbmmorexa [IOK
" https://m.edsoo.ru/ff0c511e
Onpenenenye UMIyJIbCa U SHEPTUU
141 pensITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
noxne)"
dusnyeckuii MPaKTUKYM 110 TeMe Brbmmorexa [IOK
" 9 https://m.edsoo.ru/ff0cS11e
Nsmepenue nocrosiuaoi [1nanka Ha ocHOBE
142 uccienoBanus porodpdexra" wim
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
yepe3 CBETOANO]T OT HANPSKEHUs "
dusnyecKuii MPaKTUKYM 110 TeMe Bubmmorexa [IOK
" https://m.edsoo.ru/ff0cS11e
143 WccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJa M H3MEPEHUE
noctosiHHoM Pundepra”
du3HuecKuii MPaKTHKYM MO TEMe Bubmmorexa [IOK
144 https://m.edsoo.ru/ffOcS11e

"HccnenoBanue paanoakTUBHOTO (oHA ¢
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MCIIOJIb30BAaHUEM JI03UMETpa" WIIn
"N3yueHune moraomeHus 6eTa-4yacTuil
amoMuHuEM"

145

146

147

148

149

Pu3N4eCKUil IPAKTUKYM 110 TEME
"HaOmroaenus 3B€31HOr0 HEOA
HEBOOPYKEHHBIM TJIA30M C HCIIOIH30BAaHHEM
KOMIThIOTEPHBIX TTPHIIOKEHUHN IS
OTIpEICTICHUS TTOJIOYKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoMyIIapus U sipKue
3BE3161" Mian "HaOmro1eHus B TEJIECKOI
JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIuIeHuI"

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb ¢u3uku 1 acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YeI0OBEKa

O0001IIeHNE U CUCTEMATHU3ALUS 3HAHUI.
Ponb u MecTo pU3MKHU M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O00011eHNE U cCHCTEMATH3AllNs 3HAHNH.
Poub ¢pusndeckoii Teopun B GopMUpOBaAHUA
npeCTaBICHUN 0 (PU3NIECKOIN KapTHHE
MUpa, MECTO (PU3NIECKOI KapTHHBI MHpPa B
00I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUN O IPUPOJIE

O00011eHHE U CUCTEMATU3ALNS 3HAHUM 110
teme "Kunemaruka"

bubmuoreka IIOK
https:/m.edsoo.ru/ff0c511e

Cnam 'MA: Pemy EI'D.
®uszuka. Pexxum goctyna:
https://phys-ege.sdamgia.ru

Cnam 'MA: Pemy EI'D.
®usuka. Pexxum gocryna:
https://phys-ege.sdamgia.ru

Cnam 'MA: Pemry EI'D.
®usuka. Pexxum gocryna:
https://phys-ege.sdamgia.ru

Cnam 'MA: Pemry EI'D.
®dusuka. Pexxum gocryna:
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OO00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

Cnam 'MA: Pemry EI'D.
®duszuka. Pexxum gocryna:

150
Teme "Kunematuka" https://phys-ege.sdamgia.ru
. Cnam 'HA: Pemry EI'D.
151 O0o001IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110 Dusnxa. Pexum gocTyma:
TeMe "I[I/IHaMI/IKa" https://phys-ege.sdamgia.ru
. Cnam 'MA: Pemy EI'D.
152 O00011eHNEe U cUCTEMATH3alls 3HAHUH 110 Dusuka. Pexum goctyna:
teme "Cratuka TBEpAOro tena' https:/phys-ege.sdamgia.ru
. Cnam 'MA: Pemy EI'D.
153 O0001IeHNEe U cUCTEMATH3allKs 3HAHUH 110 Dusuka. Pexum goctyna:
TeMe "3aKOHBI COXPAHEHHS B MEXaHUKeE" https://phys-ege.sdamgia.ru
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 Crnam TUA: Pemry EI'D.
" o ®uszuka. Pexxum goctyna:
154 teMe "OCHOBBI MOJIEKYIISIPHO-KUHETHUYECKOM .
https://phys-ege.sdamgia.ru
Teopun"
O0001IeHrE U cCUCTEMATU3ALMS 3HAHAN 110 Cnam TMA: Peury ET'D.
®duzuka. Pexxum gocryna:
155 teMme "Tepmoannamuka. TeroBbie syt
https://phys-ege.sdamgia.ru
MaIInHb"
O0001IeHrE U cCUCTEMATU3ALMS 3HAHAN 110 Cnam TMA: Peury ET'D.
" ®dusuka. Pexxum gocryna:
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. .
https://phys-ege.sdamgia.ru
®dazoBble Iepexos"
. Cnam 'MA: Pemy EI'D.
157 O06o00mIeHre 1 cucTeMaTr3aIus 3HaH|H 110 Dusnka. Pexcum gocTyma:
TEME "SJ'IGKTpI/I‘IeCKoe osie" https://phys-ege.sdamgia.ru
. Cnam 'MA: Penry ET'D.
158 O06o01IeHrne 1 cucTeMaTr3aIs 3HaH|H 110 Dusnka. Pexcum gocTyma:

teMme "[10CTOSHHBIN 2IeKTpUUECKNU TOK"

https://phys-ege.sdamgia.ru
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O0001eHre U cUCcTEMATU3aLMs 3HAHUI 110

Cnam 'MA: Pemry EI'D.
®usuka. Pexxum gocryna:

159 .
Teme "Toku B pa3nyHbIX cpepax” https://phys-ege.sdamgia.ru
. Cnam 'MA: Pemry EI'D.
160 O0o001IeHre U CCTeMaTH3alus 3HAHUN T10 Dusika. Pexum iocTya:
TeMme "MaruutHoe noie" https:/phys-ege.sdamgia.ru
PesepBublit ypok. O6o0IeHNE U Crnam I'MA: Peury EI'D.
161 o ®dusuka. Pexxum nocryna:
CHCTEMAaTHU3alis 3HaHUH 110 TeEME .
https://phys-ege.sdamgia.ru
"DeKTpoMarHuTHas UHIYKIus"
PesepBuslit ypok. O60011eHNE U Cram I'MA: Pemry EI'D.
162 o ®uszuka. Pexxum goctyna:
cHCTEMAaTHU3alUs 3HaHUH 110 TEME .
https://phys-ege.sdamgia.ru
"Mexannyeckue Kouebanus"
PesepBuslit ypok. O60011eHNE U Cram I'MA: Pemry EI'D.
163 o ®usuka. Pexxum gocrtyna:
cUCTEMATHU3alHs 3HAHUH 10 TEME .
https://phys-ege.sdamgia.ru
"DneKTpOMarHuTHbIE KoeOaHus"
PesepsHblil ypok. O6006111€HNE 1 Crnam 'MA: Peury EI'D.
o ®usuka. Pexxum gocryna:
164 CHCTEeMaTH3alus 3HaHUH 110 TeMe htts://ohys-ege.sdamgian
"MexaHn4YeCcKUe U 3IEKTPOMArHUTHbIE
BOJHEI"
. Cnam 'MA: Pemry EI'D.
165 Peseprublit ypok. O60011eHuE U Dusika, PeskuM I0CTyI:
cucTeMaTu3anus 3HaHui no teme "OnTuka" https://phys-ege.sdamgia.ru
PesepBHblit ypok. O60011eHNE 1 Crnam 'MA: Peury EI'D.
o " ®uszuka. Pexxum gocryna:
166 cucreMaTu3anus 3Hanui mo teme "OCHOBEI .
https://phys-ege.sdamgia.ru
CTO"
PesepBublit ypok. O000mIeHNE U Crnam I'MA: Peury EI'D.
o ®uszuka. Pexxum gocryna:
167 cUCTEMAaTH3aInsI 3HaHUH I10 TeEME .
https://phys-ege.sdamgia.ru
"KopmyckynsipHO-BOIHOBOH ayayin3m"
168 PesepBHrlit ypok. O6001ICHHE U Cnam I'MA: Peury EI'D.



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

CHUCTEMAaTH3alMs 3HAHUHU 110 TeMe "DPusnka
aToma"

PesepBHbIil ypok. O0001ICHHE U

®usuka. Pexxum gocryna:
https://phys-ege.sdamgia.ru

Cnam 'HA: Pemry EI'D.
®uszuka. Pexxum gocryna:

169 cUCTeMAaTHu3aIys 3HaHuH 110 Teme "dPu3nka 1 i )
https://phys-ege.sdamgia.ru
aTOMHOTO Si7[pa U 3JIEMEHTAPHbIX YacTuIl'"
PesepBHbIii ypok. O6001IEHHE 1 Cnam I'MA: Pemry ET'D.
o duzuka. Pexxum gocryma:
170 CHUCTEMAaTH3als 3HAHUH 10 TEME 1 i AocYT
https://phys-ege.sdamgia.ru
"DnemMeHTHl acTpopu3UK"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA
1. ®uzuka: 10-i knacc: yrimyOneHHbIH ypoBeHb: yueOHuk / B.A. KacbsaHoB. —
11-e u3n., crep. — Mocksa: [Ipocsemenune, 2023. — 480c.
2. O®wusuka: 11-i knacc: yrimyOnaeHHbIH ypoBeHb: yueOHuk / B.A. KacbsaHoB. —
10-e u3n., crep. — Mocksa: [Ipocsemienune, 2022. — 409c.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. ®uzuka: 10-11 knaccel: 3agaunuk: yueoHoe nocodue / A.Il.PeimkeBrY. —
2'7-e 3., crep. — Mocksa: [Ipocsemenne, 2023. — 188 c.

2. ®@uzuka: 10-11 knaccesl: 3agaunuk: yueonoe nocooue / H.U.I'onbadap0. —
25-e u3n., crep. — Mocksa: [Ipocsemenune, 2023. — 398 c.

3. ®wuswuka. 11-i kmacc: 6a30BbIM U yIITyOJIEHHBIN YPOBHU: JUIAKTUYECKUE
maTtepuaibl K yueOHukam B.A. KacbsiHoBa / A.E. Mapon, E.A. MapoHn. — 6-¢
u3l., crep. — Mocksa: I[Ipocsenienue, 2021. — 143c.

4. ®usuka. 10-i kiacc: 6a30BbIM U YIITYOJIEHHBIA YPOBHU: TUJAKTHUECKUE
Marepuansl kK yaeOHukam B.A. KacesnoBa / A.E. Mapon, E.A. MapoHn. — 8-¢
u3a., crep. — Mocksa: IIpocsemenne, 2021. — 157c.

5. ®wusuka. 10-i knacc: yriayOJaeHHBIN ypoBeHb: MeTouYecKkoe nocooue B.A.
KacesroB / WI.I'. BnacoBa — 3-e u3n., crep. — Mocksa: IIpoceemienue, 2022.

6. ®dusuka. 11-i kmacc: yriayOiaeHHBIN YPOBEHB: MeToIMYeCKoe mocodue B.A.
KacesroB / WI.I'. BnacoBa — 3-e u3n., crep. — Mocksa: IIpoceemnienue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Enunoe coneprxkanue odiiero oopazoBanusi. Pexxum nocryna: https://edsoo.ru/
bubnmuoteka [{OK. Pexxum noctymna: https://m.edsoo.ru/ffOcS11e

Poccuiickas anekTpoHHas mkona. Pexum nocrtyna: https://resh.edu.ru/
000 «udoypox». Pexum nocryna: info@infourok.ru

Cnam I'MA: Pemry EI'D. Pexum nocryna: https://phys-ege.sdamgia.ru

DuU3MYECKU NOpTa I MIKOJIBHUKOB. Pexxum noctyna: http://fizportal.ru/
Onumnuansl 1Js MIKOJIBHUKOB. PesxkuMm noctymna: https://olimpiada.ru/

NN RN

bubnuoTteka nudpoBoro oo6pazoBaTeILHOrO KOHTEHTA. Pexxum ocTtymna:
https://urok.apkpro.ru/

8. bank akryansHOro nemarornyeckoro onsita OI'AOY 1O «benl1PO».
DIeKTpOHHBIN pecypc: https://beliro.ru/
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