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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ deneparuu,  peaqu3ylOIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
cTpaTeru OOy4YeHHUs, BOCIUTAHHUS U Pa3BUTUA, OOYYAIOUIUXCSA Cpe/CTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YPOBHS IO3BOJIIET PEAM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOinénHoM  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/IOB K TMpemnojiaBaHuio (pU3MKu Ha YIIIyOJIEHHOM YPOBHE NpPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywyaromerocsi, B (POpMHUPOBAHUE YMEHUN NPUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — 3TO CHCTEMa CAaMOCTOSTEIBHOTO YYEHHMYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO0 YYEOHOTO IIpoIiecca Kypc (PU3MKH YIIIyOJEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYXKAIOIINM SBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSITENIHHOE CO3JaHUe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (PU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpOTHl. J[BHKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JBIKEHHUS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

M3ydeHne NBUKEHUS CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHplE W HENOTEHUMAIbHBbIE CHIbL. [loTeHnmanbHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KAaK CPEIHUE 3HAYEHHUS BEJIWYWH, OMHMCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpa)kKeHUE JIi BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tenma. YAelbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE y/IENbHBIX TEMIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue u KumneHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3oBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanwisipaeie siBiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIICKTPUUYECKOIrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE MHPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUHN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa Uil y4acTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTprueckux mnenei. [IpaBuina Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) DJIGKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOophl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPT UM, [IOBEPXHOCTHOE HATSHKEHUE U KalIWJUIIPHBIC SBJICHUS B IIPUPOJE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ira30B, KUIAKUE KPUCTAIUIbI, dJICKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HMCIOJNBb30BAHHMEM MEXaHH3MOB,
y4€T CYXOr0 M OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHU4ecKue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHMIT HUTSAHOTO M MPY>KUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya U moTpediIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMKX IEKTPOMArHUTHBIX KOJICOaHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
NpONOJbHbIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenune natephepeHunu U 1uppakiii MeXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
peroMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb nperoMiieHus . [10CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHHe. IIpenenapHbIil yroyl MOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bI OT €€ IF€OMETPUH U OTHOCHUTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepbl KIacCHUYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

Ha0nronenue noJiHOro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYEHHUS Ha JIBYX LIETSX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl PUMEHMMOCTHM  KJIacCMyeckom  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeneIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (OTOHOB MpHU MEepeEXoae aToMma
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOH n3nydueHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIAEA0BAHUS SIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3H0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHusl pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3MIECKON TEOprUr B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpoIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHIYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN aIapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapes, CIIlyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS YyuyeOHoro mnpeamera «Dusukar»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3al[Md OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOTOBOCTIMTAHUSA

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  IMO3MLIMH  OOy4arollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIeCTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3allly;

e YMEHHME B3aUMOJICMCTBOBATH C  COLHAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOTOBOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TPaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH>KECHHSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

ICTETHYECKOTOBOCIIUTAHMA

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKE.
TPYAOBOTOBOCIIUTAHMSA:

e HHTEpEC K pa3nuyHbIM chepam MnpodeccuoHaNbHON NEATEIBHOCTH, B TOM

YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyymiel mpodeccun 1 pearTn30BhIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOPa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOTOBOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYUIECTBJICHUE JEHCTBHM B OKpYyXarolled cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 0 (PU3HUKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HUCCIET0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS
Bba3zoBbletornueckueeicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENBHOCTH, 33JaBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJIAIT 3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCCMATPUBAEMBIX
bu3MYECcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsS] MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3zoBbienccienoBarebCcKue1eCTBHA

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3nYeCcKO HAYKH;

BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOM
NEeATEeTLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHus 3afad (U3HYECKOTO
CoJepKaHusl, MIPUMEHEHUIO PAa3IMYHBIX METO0B MTO3HAHMUS;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/aauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO OOIacTh
KU3HEICSATEIbHOCTH;

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

Pabora c nundopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (PU3HMUECKOTO COAEp KaHUA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuYHBIX (hopMaTax C
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIATh OOIIEHWEe Ha Ypokax GU3UKH W BO BHE-YPOUHOU
NESITEIbHOCTH;



pacrmo3HaBaThb NPEANOCHUIKA KOH(DJIUKTHBIX CHTyalldii W CMAr4aThb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIIeCTBA  KOMaHIHOM MU
VWHIUBUIYAIBHON paboTHI;

BbIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX JACHCTBHIA C yu€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEMN Ka)KI0T0 YiIeHa KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEHUCTBUMN, paCIIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M  BOOOpa)keHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO  OCYIIECTBIISAITh  ITO3HABATENIBHYIO  JESATEIBHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl C YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OMIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00J1acTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBBIKAMH TIO3HABATENIbHON peQUIeKCHH KakK OCO3HaHUs
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpPUEMBI pedIeKCUU I OLIEHKM CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKJIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE EHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTD y 00YUarOIIMXCSl YMEHUN |



MOHUMATh pPOJb (UBHKK B DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (QPYHKIUH  (DU3UYECKOM TEOpuu —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
MpolleccOB (SIBJIICHUM): HWHEpIMaNbHAas cUCTeMa OTcuéra, abCOJIIOTHO
TBEpIOE TEJ0, MaTepHUalibHAas TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/IHOE mMajicHue, aOCONIOTHO yhpyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHMYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIYyJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoOJIEKyJsipHOW (U3UKA U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMIOBOTO JABMKEHHS €T0 YacCTHUL, CBA3b JABJICHHS UICATIbHOIO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKCHHE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 Menaeneesa—Kiranenpona,

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLHI CYNEPIO3UIUHN DIICKTPUYECKUX
IIOJIEM, TIPYM HTOM YKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HUCHOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEpPrusi, MEXaHUYecKas dHeprus, paboTa CUbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIA TSDHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUs, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBHOTO OJHOATOMHOrO Tra3a, paboTa HAeallbHOTO Tas3a,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaNpssKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyM€ W B JHIJICKTPUKE, IOTEHLMAT 3JIEKTPOCTATUYECKOTO IOJIs,
pPa3HOCTh  MOTEHUMAJIOB, JJEKTPOJABWXKYIIAs CWJIA, CWila  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
[1apajuIeNIbHbIM COCUHEHUEM PE3UCTOPOB, SJHEPTHUS HIEKTPUUECKOTO TOJIA
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHHYECKOE JIBUKEHWE, TEIUIOBOE JIBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILIM3allUsl, HAPABIECHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUNOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3yJbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAEC TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  Yy4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB, U JIa0OpaTOPHOTO 000PYOBAHMUS;

pemiaTh pacy€THbBIE 3aJa4yd C SBHO 33J@aHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUil NpH HCHOJIb30BAHUM MAaTEMaTHYECKHX METO0OB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U TPEabsIBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3IMYHbIX COIMAJIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K Oyaylied npodeccCuoHaIbHOM AeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonuy oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTeIbHOCTH YEJIOBEKa, POJIb U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (GYHKIMA (PU3NYECKOW Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEl aToMa, aTOMHOTO Si7[pa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECCHl M SBJICHUS, WCHOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJIAa CAMOMHAYKIHWH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u pabOoThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalOIIUe ACTPOHOMUYECKUE TOHSITHUSL, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3UYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPONCTB, U 1a00PaTOPHOro 000PYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3aJlayd, NPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHHUI ¢ ONOpPOil Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyO0eXHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B IMpoIlecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJAPTHBIX CUTYallMsiX, aJIeKBAaTHO OIICHHWBATH BKJIAJ Ka)XJOTrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosnnyecrBoyacos
Bcer Konrtpoabnbiepador  IIpakruuyeckuepadort
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1
U
3.2 Tepmonnnamuka. TennoBbleMallInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOEOIIe 24 1




4.2 [ToCTOSHHBINAIEKTPUUECKUHTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHoOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoemnosne 14
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
2.1 MexannueckruekoaeOanus 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
53 Mexanuveckue u 10 1
JIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopasznery 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 OcuoBel CTO 5 1
Hroronopaszaeny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJIHOBOM1yaJln3m
4.2 ®duznkaaroma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Hroronopaznery 25
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DNEeMEHTBHIACTPOHOMUH U 12
acTpou3uKu
Hroromnopazaeny 12
Paznea 6. PU3MYECKHN MPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
NPEMETHOTO COJIEPYKAHUS U
7.1 OIIBITA ESTEIbHOCTH, 15
IpUOOPETEHHOTO IPU U3YyUEHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16
[TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/

Temaypoxka

KoanuecTrBouacos

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(PPOBBHIEO Opa3oBaTebHbIE
pecypcbl

dusuka —
¢byHIaMeHTalbHas HayKa O
IpUpoJie

BxoaHast KOHTpoOJIbHAs
pabota. HayuHslii MmeTox
MIO3HAHUS U METO/IbI
UCCIIeTOBaHMS (PU3MUECKIX
SIBJICHUM.

OKCIIEpUMEHT U TEOpUs B
Ipolecce MO3HaHUsS
npuposl. Habmonenue u
9KCIIEPUMEHT B (pu3HKe

CrniocoObl u3MepeHus
(bU3NUECKUX BETHYHH

0,5

AOcomoTHas 1
OTHOCUTCIIbHAA
MOTPEIIHOCTH U3MEPEHUH
(U3HYECKUX BEIUYNH

MonenupoBanue B pU3UKe.
Ponb 1 MecTo usuku B
(dhopMUpoBaHUH




COBPEMEHHOW HAYy4HOU
KapTUHBI MUDA, B
MPaKTUYECKOU
JEeSITeIbHOCTH JIFOJIeH

10

11

MexaHnnueckoe JBHKEHUE.
Cucrema orcuera.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKEHUS.
IIpsmas u
oOpaTHas3a1a4uMEXaHUKH
Pannyc-Bektop
MarepuaibHOU TOUYKHU, €r0
MIPOEKILUU HA OCH
KoopauHar. Tpaekropus.
[Iepememenue. CKopoCTb.
NX1mpoekummHaocuKoopau
HAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxenue. ['papudeckoe
OINKCaHNE PABHOMEPHOIO
MIPSMOJIMHENHOTO
JIBUKEHUS

Crnosxenue nepemeIeHnii u
ckopocren. Pemenue 3amgau

HepasHomepHoe
IBIKeHHE. MrHOBeHHas
CKOPOCTb. Y CKOPEHHE.
[IpssMonuneiHoe

http://www.fizika.ru/proverka/index.php?theme=12&mod

e=proverjalka&id=12020

http://www.fizika.ru/proverka/index.php?theme=12&mod
e=proverjalka&id=12070

http://www.fizika.ru/proverka/index.php?theme=12&mod
e=proverjalka&id=12100



http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12020
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12020
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12070
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12070
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12100
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12100

ABHNKCHUEC C TIOCTOAHHBIM
YCKOpPEHHUEM

12

I'pacdmueckoe onucanwue
HPSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

13

CB0OOIHOE ITafieHHUE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH H
ux rpaduKu

14

15

JIBr>keHue Tena,
OpOLICHHOTO IO/ YTIIOM K
TOPU30HTY

KpuBonuneiinoe
JBIKEHUE. JIBUKEHUE 10
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAasA CKOPOCTb.
[Tepuon n yacrora.
LlenTpocTpemMuTensHoE U
IIOJIHOE YCKOPEHUE

http://www.fizika.ru/fakultat/index.php?theme=128&id=122

26

http://www.fizika.ru/proverka/index.php?theme=12&mod

e=proverjalka&id=12120

16

17

KonTponbnas padota no
teme "Kunemarmka"

[TepsrIii 3ak0H HproTOHA.
HNuepuumansHble CHCTEMBI
orcuéra. [TpuHImn
OTHOCHUTENBHOCTH [ anmuies.
Heunepuuanbabie CHCTEMBI

http://www.fizika.ru/proverka/index.php?theme=13&mod

e=proverjalka&id=13020

https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-

371cab4d8f13?backUrl=%2F03%2F10



http://www.fizika.ru/fakultat/index.php?theme=12&id=12226
http://www.fizika.ru/fakultat/index.php?theme=12&id=12226
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12120
http://www.fizika.ru/proverka/index.php?theme=12&mode=proverjalka&id=12120
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13020
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13020
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10

oTcuéTa

18

Cuna. PaBHOz€HCTBYIOIIIAs
cuna. Bropoi 3akoH
Hrrorona. Macca

http://www.fizika.ru/fakultat/index.php?theme=13&id=132

18

19

BzaumoneiicTBue Te.
Tpernii 3akoH HeroTOHA

http://www.fizika.ru/proverka/index.php?theme=13&mod

e=proverjalka&id=13040

20

[IpuHnun cyneprno3unumn
cun. Pemenue 3aga4 Ha
MPUMEHEHNE 3aKOHOB
Hrrotona

21

3aKOH BCEMUPHOTO
TATOTCHUS.
OKBUBAJIEHTHOCTh
rPaBUTALMOHHOMN U
WHEPTHOM Macchl

http://www.fizika.ru/proverka/index.php?theme=13&mod

e=proverjalka&id=13050

22

23

Cuna 1spxecTu 1
YCKOpEHHE CBOOOIHOTO
naJieHus

JIBr>xeHre HeOEeCHBIX Tel U
UX UCKYCCTBEHHBIX
CIyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3akonbl Kemnepa

24

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

http://www.fizika.ru/proverka/index.php?theme=13&mod
e=proverjalka&id=13070

25

Cuna tpenus. [Ipupona u
BUJIBI CHJI TPCHHUS.

http://www.fizika.ru/proverka/index.php?theme=13&mod
e=proverjalka&id=13080



http://www.fizika.ru/fakultat/index.php?theme=13&id=13218
http://www.fizika.ru/fakultat/index.php?theme=13&id=13218
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13040
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13040
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13050
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13050
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13070
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13070
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13080
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13080

JIBU>KEeHUE B KUJKOCTU U
raze ¢ y4éToM CHUJIbI
CONPOTUBIICHUS CPEbI

26

[laBiienue.
I'mppocraTnyeckoe
nasnenue. Cuna Apxumena

27

28

29

30

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarenbHoe 1
BpallaTeIbHOE JIBIKCHUE
TBEPAOTO Telia

MomeHT cuibl
OTHOCUTEJIBHO OCH
BpaieHus. [lnmevocunsl

CrnoxxeHue cui,
MIPUIIOKEHHBIX K TBEPAOMY
teny. LlenTp TskecTu Tena.
VYcnoBust paBHOBECUS
TBEPJIOTO TeJa.
BunsipaBHoBecus

Pemenue 3amau

https://resh.edu.ru/subject/lesson/4720/start/270767/

https://lesson.edu.ru/lesson/9332c3e7-405e-4165-b0c0-
69d260859bde?backUrl=%2F03%2F10

31

KonTponbhas padota no
teme "JluHamuka. CtaTuka
TBep0TO Tena"

32

NMnynsc maTepualbHON
TOYKH, CUCTEMBI
MaTepualbHBIX TOYEK.
LlenTp macc cuctemsl

https://videouroki.net/video/18-impuls-zakon-sohraneniya-
impulsa.html



https://resh.edu.ru/subject/lesson/4720/start/270767/
https://lesson.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://videouroki.net/video/18-impuls-zakon-sohraneniya-impulsa.html
https://videouroki.net/video/18-impuls-zakon-sohraneniya-impulsa.html

MaTepI/IaJIBHLIX TOYCK.
Teopema o IBUKEHUH
IIEHTpa Macc

33

Nmiynsc cuitbl ©

HU3MCHCHUC UMITYJIbCA TCJIA.

3aKOH COXpaHEHUS
umnyJsbca. PeaktuBHoe
JIBUKCHHE

https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86¢9-
0O4acedba5693?backUrl=%2F03%2F10

34

MoOMEHT uMITybca
MAaTepHaAIbHON TOUKH.
[Ipencrasnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B LIEHTPAJIBbHBIX
MOJISIX

35

36

Pemenue 3amau

Pabota cuibl Ha MajioM U
Ha KOHEYHOM
NepeMeIeHIH.
I'padnueckoe
npecTaBieHre padboThl
cuibl. MOIHOCTB CHJIBI

https://resh.edu.ru/subject/lesson/6290/start/197453/

37

38

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUN
KMHETUYECKON SHEPTUHU
MaTepHaIbHON TOUKH

ITorenuuanpHbIC U
HEIMOTEHIIMAIbHBIE CHUIIBI.
[TorenmmansHas >HEPTHS.
Bropas kocMuueckas

http://www.fizika.ru/proverka/index.php?theme=13&mod

e=proverjalka&id=13110

http://www.fizika.ru/proverka/index.php?theme=13&mod

e=proverjalka&id=13120



https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://resh.edu.ru/subject/lesson/6290/start/197453/
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13110
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13110
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13120
http://www.fizika.ru/proverka/index.php?theme=13&mode=proverjalka&id=13120

CKOPOCTb

39

TpeTha kocMUUecKas
cKkopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHUYECKON IHEPTrUun
CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXaHUUYECKON
SHEPrUuu

https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-

29c3d4cef324?backUrl=%2F03%2F10

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymu nyis naeanbHOU
JKUJIKOCTH

https://lesson.edu.ru/lesson/c9711d86-4dd8-4033-9fa7-

75eceaba216d?backUrl=%2F03%2F10

41

KonTponbHas padora no
TeMe "3aKOHbI COXpPaHEHHUS
B MexaHuKe"

42

Pa3BuTHe npencraBieHuit o
MIPUPOJIC TETUIOTHI.
OCHOBHBIE TTOJIOKEHUS

MKT. Iuddyzus.
bpoyHOBCKOE 1BHXKEHUE

http://www.fizika.ru/proverka/index.php?theme=7&mode

=proverjalka&id=7010

43

CrpoeHnue ra3000pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTep ABUKECHUS U
B3aUMOJECUCTBUS YaCTHI]
BelIeCcTBa

http://www.fizika.ru/proverka/index.php?theme=7&mode

=proverjalka&id=7060

44

Macca u pazmepbl MOJIEKYIT
(aTomoOB).
KomnuectBoBemecTna.



https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c9711d86-4dd8-4033-9fa7-75ecea6a216d?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c9711d86-4dd8-4033-9fa7-75ecea6a216d?backUrl=%2F03%2F10
http://www.fizika.ru/proverka/index.php?theme=7&mode=proverjalka&id=7010
http://www.fizika.ru/proverka/index.php?theme=7&mode=proverjalka&id=7010
http://www.fizika.ru/proverka/index.php?theme=7&mode=proverjalka&id=7060
http://www.fizika.ru/proverka/index.php?theme=7&mode=proverjalka&id=7060

[TocTostnHasi ABoraapo

45

Temnepatypa. Temnosoe
paBHoBecue. [llkana
Henscus

http://www.fizika.ru/proverka/index.php?theme=6&mode

=proverjalka&id=6020

46

Pemrenuesanau

47

Nneansubiii ra3. 'a3oBrie
3aKOHBI

48

49

VYpaBHeHue MeHieneena-
Knaneiipona. Pemenne
3a1a4

AOcomoTHas Temreparypa.
3akoH JlanbToHa

https://lesson.edu.ru/lesson/f543b715-1420-413c-8daf-

bb70cb26299a?backUrl=%2F03%2F10

50

H3onporieccel B uieanbHOM
ra3e€ ¢ IOCTOAHHBIM
KOJIMYECTBOM BEIIECTBA

https://videouroki.net/video/48-gazovyie-zakony.html

o1

I'paduueckoe
MpeCTaBIICHUE
M30TPOIIECCOB: N30TEpMa,
n30x0pa, u3obapa

52

OcHOBHOE ypaBHEHUE
MKT

https://videouroki.net/video/43-osnovnoie-uravnieniie-

moliekuliarno-kinietichieskoi-tieorii-ghazov.html

53

Pemrenue 3agau

54

CBs3b a0COIIOTHOU
TeMITepaTypbl
TEPMOJIMHAMUYECKOMN
CHUCTEMBI CO CpeHEN
KUHETHUYECKON dHEpPruen



http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6020
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6020
https://lesson.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://videouroki.net/video/48-gazovyie-zakony.html
https://videouroki.net/video/43-osnovnoie-uravnieniie-moliekuliarno-kinietichieskoi-tieorii-ghazov.html
https://videouroki.net/video/43-osnovnoie-uravnieniie-moliekuliarno-kinietichieskoi-tieorii-ghazov.html

MOCTYIATEIbHOTO
TEIUIOBOIO IBIDKEHUS €€
YaCTHI]

55

O0600111EHE U
cUCTeEMAaTHU3alusd 3HaAaHUN
o teme "OcuoBer MKT"

56

57

KonTposbHas padoTa 1mo
Teme "OcuoBsl MKT"

TepMmoauHamMuyeckas
cucTeMa. 3aJaHue
BHEIIHUX ycnoBui juist T/]
cucteMbl. BHenHue n
BHYTPEHHUE MTAPAMETPBI.
[TapameTpsr T/ cuctembl
KakK CpeJIHHE 3HAUYCHUS
BEJIMYHMH, OIHICHIBAIOIIX
€€ Ha MUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe Hauano
TEPMOJIMHAMUKH.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIIOBOMY PAaBHOBECHUIO

https://www.youtube.com/watch?v=IjFjawJXZTY

59

Monens uaeanbHOro raza B
TEpPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH ITOU
MOJICIIH

https://resh.edu.ru/subject/lesson/6292/conspect/

60

YpaBHenue Menpeneena-
Kitaneiipona u BeIpakeHne

https://resh.edu.ru/subject/lesson/6292/conspect/



https://www.youtube.com/watch?v=IjFjawJXZTY
https://resh.edu.ru/subject/lesson/6292/conspect/
https://resh.edu.ru/subject/lesson/6292/conspect/

JUISl BHYTPEHHEW SHEPIUU

61

Bripaxxenue st
BHYTPEHHEHN dHEPruu
OJHOATOMHOI'0 HJCaIbHOTO
raza. Kpazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

62

OneMeHTapHas paboTa B
TEPMOIUHAMUKE.
Beruncnenue paboTsl 1o
rpaduky nporecca Ha pV-
ararpamMmme

https://www.youtube.com/watch?v=euWK59BeMaM

63

Tennonepenaua kak
CTOco0 M3MEHEHUS
BHYTpeHHEN sHepruun T/
CUCTEMBI 0€3 COBEpILIECHUS
paboThl

64

65

66

67

Konpekius,
TETJIONPOBOTHOCTb,
W3ITy4eHUE

KommyecTBO TEIIIOTHI.
TermnoéMKoCTh Tea.

VY enbHas u MonsipHas
TEIUIOEMKOCTH BEIIECTBA.
VYV nenwHaAs TEIIoTa
CrOpaHUSs TOIJIUBA.

PacuéT xommuectBa
TETUIOTHI TIPU
Terionepenaye

[TonsaTue 00 aguabaTHOM

https://lesson.edu.ru/lesson/9696f2df-03e2-4944-a2ed-

6c5120961cf9?backUrl=%2F03%2F10

http://www.fizika.ru/proverka/index.php?theme=6&mode



https://www.youtube.com/watch?v=euWK59BeMaM
https://lesson.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6080

npouecce. [lepBplil 3aK0H
TEPMOJUHAMUKHU

=proverjalka&id=6080

68

KonnyecTBo TEIIIOTH U
paboTta Kak MephbI
U3MEHEHUs BHYTPEHHEN
sHepruu T/I cucremsl

69

Bropoii 3akoH
TEPMOJAMHAMUKH JIJIs
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
HeoOpatumocTspupoiHbI
XTIPOIIECCOB

http://www.fizika.ru/proverka/index.php?theme=6&mode
=proverjalka&id=6120

70

71

[Tpuniumner geicTBUS
ternoBbix MammuH. KITJ]

MakcumanbHOE 3HaUCHUE
KITA. Huxn Kapro

http://www.fizika.ru/proverka/index.php?theme=6&mode

=proverjalka&id=6100

72

73

74

Pemenue 3amau

DKOJIOTHYECKHE aCIEKThI
WCIIOJIb30BAaHUS TEIUIOBBIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKPYXKaromen
Cpenbl

Pemenue 3amau

75

O06001menue u
CHCTEMAaTH3allNs 3HAHHUI
1o reMe "TepMoauHaMUKa.
TennoBsieManInHb!"



http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6080
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6120
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6120
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6100
http://www.fizika.ru/proverka/index.php?theme=6&mode=proverjalka&id=6100

76

KonrponsHas pabora no
teme "TepmonnHamuka.
TermroBeieMalInHE!"

77

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue
Y KUIICHUE. Y AeNbHas
TeII0Ta MapooOpa3oBaHMs

https://lesson.edu.ru/lesson/ae3edOee-8743-4082-bc08-
cc0737c43ada?backUrl=%2F03%2F10

78

79

80

Hacermennsie u
HEHACHIIICHHBIC MapPHI.
KauectBennas
3aBUCHMOCTD IIJIOTHOCTH M
JIaBJICHHS HACBIIICHHOTO
napa oT TeMIlepaTypbl, UX
HE3aBUCUMOCTH OT 00bEMa
HACBIIIEHHOT O Iapa.
3aBUCUMOCTh TEMIIEPATyphI
KUIICHUS OT JABJICHUS B
KHJIKOCTH

BiraxxHocTh BO3YyXA.
AbGcomtoTHas U
OTHOCHTEIIbHAS BJIAXKHOCTh

Pemenue 3amau

https://interneturok.ru/lesson/physics/8-

klass/bagregatnye-sostoyaniya-vewestvab/vlazhnost-

vozduha-sposoby-opredeleniya-vliazhnosti-vozduha

81

Tépnoe Temno.
Kpucrammmueckue n
amop(dHsbIe Tema.
AHM30TPONUS CBONCTB
KpUCTAJIJIIOB

https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-
c4ab6d1lb5eb5?backUrl=%2F03%2F10

82

IImaBnenue u

https://foxford.ru/wiki/fizika/plavlenie-i-kristalizaciya



https://lesson.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/vlazhnost-vozduha-sposoby-opredeleniya-vlazhnosti-vozduha
https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/vlazhnost-vozduha-sposoby-opredeleniya-vlazhnosti-vozduha
https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/vlazhnost-vozduha-sposoby-opredeleniya-vlazhnosti-vozduha
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://foxford.ru/wiki/fizika/plavlenie-i-kristalizaciya

KpUCTAJUTU3ALIUS.
VeapHas TEILIOTa
mnasieHus. Cyomumarus

83

Hedopmariu TBEpAOTO
Tena. Pactskenue u
cxarue. Casur. Monyib
IOnra. Ipenen ynpyrux
nedopmaruit

https://resh.edu.ru/subject/lesson/4721/conspect/47471/

84

TemnoBoe pacmmpenne

YKUJIKOCTEN U TBEPJBIX TEIL.

AHrapMOHHU3M TETUTOBBIX
KoJe0aHuil YacTuI]
BEIECTBA

85

86

[IpeobpazoBanue YHEPTUN
B (ha30BbIX MEpexoaax

YpaBHEHHE TEMIOBOTO
Oaytanca

https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-

0d03ealelcda?backUrl=%2F03%2F10

87

88

Pemenue 3amau

IToBepxHOCTHOE
HaTspkeHue. KannuisapHele
siBJieHus. J{aBiaeHue moj
HCKPHBIICHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opmyina Jlamnaca

https://resh.edu.ru/subject/lesson/3741/conspect/78607/

89

O06o061ieHue U
cUCTEeMaTH3aInsI 3HaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.



https://resh.edu.ru/subject/lesson/4721/conspect/47471/
https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://resh.edu.ru/subject/lesson/3741/conspect/78607/

da3o0Bble Epexoabl"”

90

91

KontponsHas pabora no
TeMe "ArperaTHble
COCTOSIHUS BELLECTBA.
da3o0Bble IEpPex0bl"

DJIeKTpU3anus Tell U e€
MIPOSIBIICHUSI.
Dnektpuyeckuii 3apsia. [[Ba
BH/JIA DJICKTPUICCKHUX
3apsanoB. [IpoBoHuKY,
TUDJICKTPUKY U
MOJIYIIPOBOTHUKH

https://resh.edu.ru/subject/lesson/6293/start/160282/

92

DneMeHTapHbIN
BJIEKTPUYECKUM 3apsil.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa

93

94

B3anmoneicTeue 3apsIoB.
Toueunsie 3apsiabl. 3aKOH
Kynona

Pemenue 3amau

https://resh.edu.ru/subject/lesson/6293/start/160282/

95

Onektpuueckoe noie. Ero
JIECTBUE HA
ANEKTPUUYECKHUE 3aPSIIbI

96

Hanpsioxénnocth
ANEKTPUYECKOTO TIOJISL.
[IpoGusIii 3apsn. Jlunun
HANPSKEHHOCTH
ANEKTPUYECKOTO TTOJISL.
OnnopoaHoe

https://resh.edu.ru/subject/lesson/5899/start/48723/



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/

SJICKTPHUYCCKOC I10JIC

IToTeHnmansHOCTD
3JEKTPOCTATUUECKOTO
97 noJist. PasHocTh
MOTEHIINAJIOB U
HaMpsHKCHUE
[ToTenuuanbHas 3Heprus
3apsa B
98 ANEKTPOCTATUYECKOM IIOJIC.
[Torenuman
3JEKTPOCTATUYECKOTO OIS
CBsi3b HANPSHKEHHOCTH
99 TIOJIST U Pa3HOCTH
MMOTEHIIUAJIOB JIJIst
AIEKTPOCTATUUECKOTO OIS
10 [TpuHuMn cynepnosunuu
0 ANEKTPUUYECKUX TTONEH
10
1 Pemenue 3agau
10 [Tone Toueunoro 3apsna. https://skysmart.ru/articles/physics/napryazhennost-
9 [Tone paBHOMEpPHO elektricheskogo-polya
3apsKeHHOU cepbl
ITone paBHOMEpHO
10 3apsSHKEHHOTO 110 00BEMY
3 mapa. [Tone paBHoOMepHO
3apsOKEHHON OECKOHEYHOM
TIJIOCKOCTH
https://videouroki.net/video/63-provodniki-i-dieliektriki-v-
10 [TpoBogHWKH B

eliektrostatichieskom-polie.html



https://skysmart.ru/articles/physics/napryazhennost-elektricheskogo-polya
https://skysmart.ru/articles/physics/napryazhennost-elektricheskogo-polya
https://videouroki.net/video/63-provodniki-i-dieliektriki-v-eliektrostatichieskom-polie.html
https://videouroki.net/video/63-provodniki-i-dieliektriki-v-eliektrostatichieskom-polie.html

ANEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBeCHS
3apsI0B

JIMDIIEeKTpUKY U

;O MOJIYITPOBOJIHUKH B
3JIEKTPOCTATUYECKOM I10JI€
Konpgencarop.
10 DIICKTPOSMKOCTE https://resh.edu.ru/subject/lesson/3753/conspect/48776/
6 KOHJIEHCaTopa.
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCcaTopa
10 [TapannensHoe coenMHEHNE
7 KOHJIEHCAaTOPOB
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-
10 IlocnenoBaTenbpHOE elektrostatika-6894664/elektroemkost-energiia-
COCJIMHEHUE elektricheskogo-polia-6896408/re-1cc6dad8-66ff-4fb2-
8 KOHJIEHCATOPOB abf8-3c2beb0d8968
https://videouroki.net/video/50-ehnergiya-zaryazhennogo-
10 DHeprus 3apsKEeHHOTO
kondensatora.html
9 KOHJICHCATOpa
11
0 Pemrenue 3agau
11 JIBr>keHue 3apsyKEHHON
1 YaCTHUIbl B OJJHOPOTHOM
AJIEKTPUYECKOM T0JIE
11
5 Pemenue 3anau
11 O600mmenue u



https://resh.edu.ru/subject/lesson/3753/conspect/48776/
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-elektrostatika-6894664/elektroemkost-energiia-elektricheskogo-polia-6896408/re-1cc6da98-66ff-4fb2-abf8-3c2beb0d8968
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-elektrostatika-6894664/elektroemkost-energiia-elektricheskogo-polia-6896408/re-1cc6da98-66ff-4fb2-abf8-3c2beb0d8968
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-elektrostatika-6894664/elektroemkost-energiia-elektricheskogo-polia-6896408/re-1cc6da98-66ff-4fb2-abf8-3c2beb0d8968
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-elektrostatika-6894664/elektroemkost-energiia-elektricheskogo-polia-6896408/re-1cc6da98-66ff-4fb2-abf8-3c2beb0d8968
https://videouroki.net/video/50-ehnergiya-zaryazhennogo-kondensatora.html
https://videouroki.net/video/50-ehnergiya-zaryazhennogo-kondensatora.html

cucTeMaTu3alus 3HaHu!
1o TeMe "DIIeKTpUYeCcKoe
noJe"

KonrponsHas pabora no

11 ;
4 TeMme "DIeKTpUIecKoe

noje"

Cuna toka. ITocTossHHBIM
11 TOK. Y CJIOBUSA https://videouroki.net/video/69-eliektrichieskii-tok-sila-
5 CYLLIECTBOBAHMUS toka.html

MMOCTOSTHHOTO

AIEKTPUYECKOTO TOKA
11 HcTouHMKH TOKA.
6 Hanpsokenne u 31C
11 3axon Oma A yuacTka https://resh.edu.ru/subject/lesson/5901/start/48864/
7 Lenu. JIEeKTPUIecKoe

CONPOTHUBIICHUE.

3aBHCUMOCTD

https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-

11 COMPOTHBICHIT iavleniia-12351/udelnoe-soprotivienie-reostaty-rezistory-
g | O/MOPOHOTO MPOBOAHIKA 12362/re-be2ad6f7-13aa-47cf-801d-39b0f647c20b

OT €ro JJIMHBI U ILUIOIIaau

MONEPEYHOT0 CEYEHUS
11 VY ienpHO€E CONPOTUBIICHUE
9 BemiecTBa. Pemenue 3agaq
12 IlocnenmoBarensHOE,
0 napajuieIbHOE, CMEIIaHHOE

COCIMHEHHE MPOBOTHUKOB
12 Pacué€r pa3zBeTBIEHHBIX
1 AIEKTPUUYECKUX IeneH.



https://videouroki.net/video/69-eliektrichieskii-tok-sila-toka.html
https://videouroki.net/video/69-eliektrichieskii-tok-sila-toka.html
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/udelnoe-soprotivlenie-reostaty-rezistory-12362/re-be2ad6f7-13aa-47cf-801d-39b0f647c20b
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/udelnoe-soprotivlenie-reostaty-rezistory-12362/re-be2ad6f7-13aa-47cf-801d-39b0f647c20b
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/udelnoe-soprotivlenie-reostaty-rezistory-12362/re-be2ad6f7-13aa-47cf-801d-39b0f647c20b

[TpaBuna Kupxroda

12
5 Pemenunesanau
12 Pabora azexrpurieckoro https://resh.edu.ru/subject/lesson/4741/start/150960/
3 ToKa. 3akoH Jlxoynsa —
Jlenna
12
4 Pemenunesanau
Mo1HoCTh
12 ANEKTPUYECKOTO TOKA.
5 TemnoBas MOIITHOCTb,
BBIJICIIsIEMasi Ha PE3UCTOpe
12
6 Pemenueszanau
12 O/1C u BHyTpEHHEE
7 CONMPOTHUBIIEHNE UCTOYHHKA
TOKa
12 Saor OM%,HJM HOHOH https://resh.edu.ru/subject/lesson/5900/start/49362/
3 (3aMKHYTOM) )
AIEKTPUYECKOM 1enHn
12
9 Pemenunesanau
13 MOIIHOCTh HCTOYHUKA
0 TOKa
13 https://foxford.ru/wiki/fizika/korotkoe-zamikanie-
1 KopoTtkoe 3ambikanmne predohraniteli
13 Konnencarop B nenu



https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://foxford.ru/wiki/fizika/korotkoe-zamikanie-predohraniteli
https://foxford.ru/wiki/fizika/korotkoe-zamikanie-predohraniteli

IIOCTOAHHOI'O TOKa

13
3 Pemrenuesamau
13 Permrenue 3agad mo reme
4 "TTocTOSIHHBIN
AJIEKTPUYECKUMA TOK"
13 Pemrenue 3agad mo reme
5 "TTocTOSIHHBIH
AJIEKTPUYECKUM TOK"
13 Pemrenue 3agad mo reMe
6 "TloCcTOSIHHBIH
AIEKTPUUYECKUN TOK"
O06006111eHE U
13 cHCTEMAaTH3alus 3HAHUI
7 o teMe "TlocTOoAHHEBIN
AIEKTPUIECKUN TOK"
13 KonTponbHas pabota mo
8 TeMe "IlocTosSHHBIN
AIEKTPUIECKUN TOK"
OnexTpuueckas
MIPOBOIUMOCTD Pa3IMYHBIX )
13 p p N https://resh.edu.ru/subject/lesson/3775/start/107857/
9 BELIECTB. DJIEKTPUUECKHUI
TOK B METAJUIaxX.
CBepXxnpoBOIMMOCTb
DNEeKTpUUECKUN TOK B
14 pacTBopax U pacriaBax https://resh.edu.ru/subject/lesson/6295/start/15636/
0 ANEKTPOIUTOB. 3aKOHBI

qDapaz[eﬂ JJIA 3JICKTPOJIN3a



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/

14

DNEeKTPUUYECKHUI TOK B
razax. [Imazma

https://resh.edu.ru/subject/lesson/3787/start/197482/

14

14

14

DNEeKTPUUYECKHUI TOK B
BakyyMe. BakyymHubie
npubopHI
DJIEKTPUYECKUNUTOK B
MOJIYTIPOBOTHUKAX

[TomynpoBOTHUKOBBIC
PUOOPHI

https://resh.edu.ru/subject/lesson/6294/start/49445/

14

PuU3NYECKUN IPAKTUKYM
1o reMe "M3mepenne cuibl
TOKa ¥ HaNpsHKEHUsI B LIETIN
IIOCTOSIHHOT'O TOKa IIPH
IIOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEIBHBIX
npubopoB" UK
"3HaKOMCTBO ¢ LU(POBOI
nabopaTtopueii 1o Gpusmnke.
[Ipumeps! n3mepenus
(bu3NYECKUX BEJIUYMH NPU
MTOMOIIN KOMITbIOTEPHBIX
JaT4NKOB"

14

Pu3NYeCKUil IPAKTUKYM
o teme "N3ydenue
HEPaBHOMEPHOT'O
JBUKEHUS C LENbI0
OIIpeIEeIEHUS] MTHOBEHHOU
ckopocth"

14

Pu3NYECKUl IPAKTUKYM



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/

14

14

15

15

15

o Teme "N3mepenue
YCKOpEHUs pH
NPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIIOHHON
IJI0CKOCTH"

Du3nYeCKUil MPaKTUKYM
o teme "U3yuenue
JBUKCHHUS TeTIa,
OpOIICHHOTO
TOPU30HTAJILHO"

dusnueckuil NpaKTUKyM
o teme "U3yuenue
JBYDKEHUS Teja o
OKPY’>KHOCTH C ITOCTOSIHHOM
10 MOJIYJIFO CKOPOCThIO"

Pu3nYecKuil IPaKTUKYM
o teme "U3mepenue
PaBHOJECUCTBYIOLIEH CUJIIBI
MIpH IBIKEHUH OpycKa 1o
HaKJIOHHOH IJTOCKOCTH"

Pu3nUecKuil IPaKTUKYM
no teme "MccnenoBanue
3aBUCUMOCTH CHJI
YIPYTrOCTH, BOSHUKAIOIINX
B MIPY>KUHE U PE3HHOBOM
oOpasiie, OT uX
nedopmarun’

Du3nYECKUl IPAKTUKYM




15

15

o Teme "N3mepenue
kod(durmenTa TpeHus 1Mo
BEJIMYMHE yTIIOBOTO
kod(duimenrta
3aBucumoctd Frp(N)"

PuU3NYECKU IPAKTUKYM
no teme "UcciaenoBanue
YCIIOBUM paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO
OCh BpareHus"

PuU3NYECKU IPAKTUKYM
o teme "N3mepenue
UMITyJIbCa TeJla T10
TOPMO3HOMY ITyTH"

15

15

15

PuU3NYECKUN IPAKTUKYM
o Teme "N3yuenue
U30TEPMHUUYECKOTO
npoiiecca (PeKOMEHI0BaHO
UCMOJIb30BaHuE U(POBOI
nabopaTtopun)" wiu
"N3y4yenne n3obapHoro
nporiecca"

Pu3nYeCKUil IPAKTUKYM
no teme "U3mepenue
yIEIbHON TEMI0EMKOCTH"
nin "Uccienosanue
IpolLecca OCThIBaHUS
BenrecTna"

Du3nYECKUl IPAKTUKYM




o Teme "N3mepenue
YACIBbHOU TEIJIOTHI
JIaBJeHus apaa"

PuU3NYECKU IPAKTUKYM
o teme "U3yuenue

;5 MPOTEKAHUS TOKA B LIETIH,
cojieprKaIlei
KoHAeHcaTop"
Pu3NYECKU IPAKTUKYM

15 o reMe "HccnenoBanue

9 CMEIIIaHHOTO COCAMHCHHUS
pe3uctopon”
PuU3NYECKU IPAKTUKYM

16 o teme "M3mepenue

0 3apsija OAHOBAJICHTHOTO
noHa"

PesepBHbIii yPOK.

16 Oo6o06menne u

1 CHCTEMAaTH3alus 3HaHUH
o Teme "Kunematuka"
PesepBHbIii yPOK.

16 Oo6o06menne u

2 CHCTEMATHU3AIHS 3HAHWI
no teme "Jlunamuka"
PesepBHbIii ypOK.

16 O6o06menue u

3 cUCTEeMaTH3aInsI 3HaHUH

o teMe "CraTtuka
TBepOTO Tena"




16

16

16

16

16

16

PesepBHBIii ypOK.
O60061eHue u
CUCTEMaTHU3alus 3HAHUU
1o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

PesepBHBIii ypOK.
O6o06mmenue u
CHCTEMAaTH3alHs 3HAHUI
1o Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECK
oii reopun"

PesepBHbIil ypok.
O06006111eHE U
CHCTEMAaTH3alHs 3HAHUI

o teme ""TepMoauHaMHKa.

TemmoBeie MaIUHB"

PesepBHbIii yPOK.
O06o61enue u
CHUCTEMAaTH3alysl 3HAaHUU
110 TeMe "ArperaTHsle
COCTOSIHUS BEIIECTBA.
dazoBble IEPex0Ibl".

PesepBHbIii yPOK.
O6o06menue u
CHUCTEMAaTU3alNsl 3HAaHUN
1o TeMe "DIIEKTPUIECKOe
noie", "IlocTosHHbBIH
ANEKTpUYECKUi TOK".

Hrorosas KOHTPOJIbHAA

https://lesson.edu.ru/lesson/c4cb7633-1alb-4c34-9224-

7c16e38f33a97backUrl=%2F03%2F10

https://lesson.edu.ru/lesson/c4cb7633-1alb-4c34-9224-

7c16e38f33a97backUrl=%2F03%2F10



https://lesson.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9?backUrl=%2F03%2F10

9 pabora.

Pe3epBHbIil ypok.
O6o06menne u

17
0 cucTeMaTu3alus 3HaHu| 1
o teMe "Toxku B
pa3nuyuHbIX cpenax”
OBIIEE KOJIMYECTBO
1 170 9,5 16

YACOB 110 [TPOTPAMME




11 KJIACC

Ne

n/
It

Temaypoxka

BzanmopeiicTBHE TOCTOSHHBIX
MarHuTOB ¥ IIPOBOTHUKOB C
TOKOM. MarHuTHOGIIOJIE.
'mnore3aAmrmepa

BexkTop MarHuTHON MHAYKIUU.
[IpuHuun cyneprno3unumn
MarHUTHBIX ITOJICH.
JIMHUMMArHUTHOUMHIYKIIUHA

MarauTtHoe 1ose NpoBOJHMKA C
ToKkoM. OnbeITOperena

KoanuecTtBouyacoB

Bce
ro

KonTposabHbiep
a00ThbI

IIpakTHyeckuep
a00ThI

JeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPE
cypchbl

https://resh.edu.ru/subject/lesson/3806/start/4674
8/

Cuna Amnepa, e€ HanpaBiieHUE
1 MOZYJb

Pemennesanau

[Ipumenenue 3akoHa Amnepa.

DNeKTpOU3MEpUTEIbHbBIE
npubopsI

https://resh.edu.ru/subject/lesson/5902/start/8703/

Cuuta JlopeHna, e€ HanpaBiIeHNE
" MOAYJb. J[BI>KeHNE
3apsKEHHOW YaCTHUIIbI B
OJIHOPOJTHOM MarHUTHOM I10J1€

Pemenue 3agay.

PaGora cunbl JlopeHia.



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/

10

Pemenue 3agay.

MarauTHoe I0JI€ B BCIICCTBC.

11 deppoMarHeTuky, napa- u
JTUaMarHeTHUKH.
OcHOBHbBIE CBOMCTBA
12 (heppoMarHeTuKoB.
[Ipumenenue
(heppoMarHeTHKOB.
13 Pemenue 3amad mo reme
"MaruuTtHoe 1oJje"
14 Pemenue 3anau mo reme
"MaruauTHOe 11071¢"
SIBneHue ANEeKTPOMArHUTHON https://resh.edu.ru/subject/lesson/4908/start/9637
15  maaykumu. [ToTok BekTOpa 5/
MarHUTHON WH]TYKITUU
16 O C unnykuuu
17 3aKOHAJIEKTPOMAarHUTHOMMHIYK
unnPapanes
18 BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko
19 O/1C nHAYKIMH B JBUKYLIUXCS
MIPOBOHHUKAX
20 Pemenunesamay
21 [IpaBunoJlenua
NunyktuBHOCTH. Karymka
22 WHIYKTUBHOCTH B LTI
MOCTOSIHHOTO TOKa
23 Asnennecamonnaykiuu. 3/(C https://resh.edu.ru/subject/lesson/5905/start/4685



https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/

24

CaMOMHAYKIIMU

DHeprus MarHUTHOTO MOJs
KATYIIKH C TOKOM.
DNeKTpOMarHuTHOEMOJIe

25

26

27

Pemennesagau

O0001IeHrEe U cCUCTEMAaTU3 AU
3HAHWH 10 TEME
"DnekTpoauHaMuka"

KontponbHas paboTa mo teme
"DnexkTpoguHaMuka"

28

KonebarensHas cucrema.
CBoOoaHbIE KOEeOaHus.
I"apmonmueckue KoneOaHus

https://resh.edu.ru/subject/lesson/5903/start/4694
5/

29

30

Kunematuueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTEeNbHBIX IBUKECHUN

DHepreTU4YecKoe OMUCAHME.
BriBoa AHAMHUECKOTO
OIMMCAHUSA TAPMOHUYCCKUX
KOJIeOaHUH U3 UX
OHEPTCTUYCCKOTO U
KHHEMATHUYCCKOI'O OITMCAaHUA

31

32

Ammuutyna u ¢aza KonebaHui

[Tepuona u yacTora KoseOaHUH.
[Teproa manbix cBOOOIHBIX
KoJeOaHui MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX

https://videouroki.net/video/38-matiematichieskii-i-

pruzhinnyi-maiatniki.html



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://videouroki.net/video/38-matiematichieskii-i-pruzhinnyi-maiatniki.html
https://videouroki.net/video/38-matiematichieskii-i-pruzhinnyi-maiatniki.html

KoJIeOaHUN IPY>KUHHOTO
MasTHHKa

33

34

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

ABTOKOJIEOAHHUS.

35

Pemenue 3agay.

36

37

38

Ypok-koH(bepeHIus
"MexaHnnyeckue KojaeOaHusa B
MY3bIKaJIbHBIX HHCTpYMEHTax"
O00011IeHIE U CUCTEMATHU3AIUS
3HAHWH 10 TEME
"MexaHnyeckue Koaeoanusa"

DNeKTpOMarHuTHBIE KOJIeOaHusI.

KonebaTenbHbli KOHTYp

39

®opmyna Tomcona. Cs3b
aMIUIUTYABI 3apsaa
KOH/JIEHCATOpa C aMIUIATY 101
CHUJIBI TOKA B KOJIEOATEIIHHOM
KOHTYpe

https://videouroki.net/video/11-idealnyj-

kolebatelnyj-kontur-formula-tomsona.html

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

41

42

3aryxaromue
ANEKTPOMAarHUTHbIE KOJIeOaHus.
BeiHyX/1€HHBIE
AJIEKTPOMarHuTHbIE KoieOaHus

IIepemeHnHsb1l TOK. Pesucrop u

https://resh.edu.ru/subject/lesson/4909/start/4700



https://videouroki.net/video/11-idealnyj-kolebatelnyj-kontur-formula-tomsona.html
https://videouroki.net/video/11-idealnyj-kolebatelnyj-kontur-formula-tomsona.html
https://resh.edu.ru/subject/lesson/4909/start/47006/

KOHACHCATOP B LCIIN
IEPEMEHHOI'O TOKA

6/

KaTymKa WHAYKTHBHOCTU B

https://resh.edu.ru/subject/lesson/5904/start/7201

43 4/
LIETIA TTIEPEMEHHOTO TOKA
44 3akoH OMa Jy1st SJIEKTPUUECKOM
LIETIA TTIEPEMEHHOTO TOKa
MOomHOCTh IEPEMEHHOT0O TOKA.
45 AMIUIMTYAHOE U JENCTBYIOLIEE
3HAYEHNE CUJIBI TOKA U
HaIpsDKEHUS
46 Pe3oHaHC B 25IeKTpUIECKOUTICTTH
47 Pemenue 3amauy.
WneanbHbIi TpanchopmaTop.
48 [IpousBoacTBoO, nepenaya u
noTpedieHne NEeKTPUUECKON
SHEPTUH.
DKOJIOTHYECKUE PUCKHU TIPH ) ) _ _ )
https://videouroki.net/razrabotki/ekologicheskie-
MIPOU3BOJICTBE IIEKTPOIHEPTHH. o .
problemy-sovremennoy-energetiki-razrabotka-i-
49 KyneTypa ucnonszoBanus i
prezentatsiya.html
3JIEKTPOIHEPTUH B
IOBCEIHEBHON JXKU3HU.
50 Pemenue 3amau.
51 Pemenue 3amau.
O0001IeHre 1 cCUCTEMAaTU3aIHs
3HAHUH 110 TEME
52

"DJIeKTpOMarHUTHHIE
KoJiebaHus".



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://videouroki.net/razrabotki/ekologicheskie-problemy-sovremennoy-energetiki-razrabotka-i-prezentatsiya.html
https://videouroki.net/razrabotki/ekologicheskie-problemy-sovremennoy-energetiki-razrabotka-i-prezentatsiya.html
https://videouroki.net/razrabotki/ekologicheskie-problemy-sovremennoy-energetiki-razrabotka-i-prezentatsiya.html

53

Mexannueckre BOJIHBI.

XapaKTepI/ICTI/IKI/I MEXAaHNYCCKUX

BOJIH.

https://videouroki.net/video/42-miekhanichieskiie-
volny-i-ikh-osnovnyie-kharaktieristiki.html

54
55

CBoiicTBa MEXaHNYECKMUX BOJIH.

3ByK. XapaKTepUCTUKH 3BYKa.

[

56

Wudpa3Byk U ynbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE

OKpY>KaroIen cpebl

57

58

Pemenue 3agay.

BHGKTPOMEIFHI/ITHLIG BOJIHBI.

I/ISHY‘IGHI/IG QJICKTPOMArduTHBIX

BOJIH

https://resh.edu.ru/subject/lesson/4913/start/4738
3/

59

3HCpFI/I$I BHeKTpOMaFHI/ITHI)IX
Boira. CBoiicTBa
ANEKTPOMArHUTHBIX BOJH

60

[IIxana 3eKTpOMarHuTHBIX
BOJH. [Ipumenenune
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

https://resh.edu.ru/subject/lesson/4915/start/4744
3/

61

HpI/IHHI/IHI)I PaaruoCBA3U U
TeneBuaenus. Paguookamust.
DNeKTPOMarHuTHOE
3arpsi3HEHUE OKpPYXKaromen
CpEIbl.

62

63

KonTponbhas pabota no teme
"Konebanus u BoTHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

https://resh.edu.ru/subject/lesson/4914/start/4759
0/



https://videouroki.net/video/42-miekhanichieskiie-volny-i-ikh-osnovnyie-kharaktieristiki.html
https://videouroki.net/video/42-miekhanichieskiie-volny-i-ikh-osnovnyie-kharaktieristiki.html
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/4914/start/47590/

Pemenue 3agau Ha npuMeHEHUE

64 3aKOHa MPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa
6 Otpaxenue cBera. [Lmockoe https://resh.edu.ru/subject/lesson/3006/main/
> 3epkao. Cdepuueckoe 3epKaio
[Ipenomnenue cBera.
AOCOIOTHBIN U OTHOCUTENBHBIH https://www.yaklass.ru/p/fizika/9-klass/svetovye-
IoKa3aTellb MPEIOMIIEHHUS. iavleniia-131515/poniatie-prelomleniia-sveta-zakon-
66 [TonHoe BHYTpEeHHEE prelomleniia-161123/re-4b28ed23-7b7a-475d-bb7c-
otrpaxxeHue. [IpenenbHbIi yrou c88aad9d539e
[IOJIHOTO BHYTPEHHETO
OTpaKEHUS
Pemienue 3a1au Ha IpUMEHEHUE
67 3aKOHOB OTPAXXCHUSI U
MIPEIOMJIEHUS CBETa
XoJ 1y4en B IpU3Me.
68 Hucnepcus cseta. ClioKHbII
cocraB Oernoro cBera. [{Ber
https://resh.edu.ru/subject/lesson/3843/start/2708
JInn3bl. @OKyCHOE pacCTOSHUE
69 25/
Y ONTHYECKas CUJa JIMH3bI
ITocTpoenne nzodpaskeHuii B https://resh.edu.ru/subject/lesson/3843/start/2708
70 JIMH3aX U UX CUCTEMaX. 25/
YBennueHue JIUH3HI.
Pemenue 3a1a4y Ha mocTpoeHMe
71 M300pakeHU, TOTy4aeMBbIX C

IIOMOIIBIO JIUH3



https://resh.edu.ru/subject/lesson/3006/main/
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/poniatie-prelomleniia-sveta-zakon-prelomleniia-161123/re-4b28ed23-7b7a-475d-bb7c-c88aad9d539e
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/poniatie-prelomleniia-sveta-zakon-prelomleniia-161123/re-4b28ed23-7b7a-475d-bb7c-c88aad9d539e
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/poniatie-prelomleniia-sveta-zakon-prelomleniia-161123/re-4b28ed23-7b7a-475d-bb7c-c88aad9d539e
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/poniatie-prelomleniia-sveta-zakon-prelomleniia-161123/re-4b28ed23-7b7a-475d-bb7c-c88aad9d539e
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/

72

I'na3 xak onrrnyeckast cuctemMa.

Pemenue 3anau. [Ipenesnst

https://resh.edu.ru/subject/lesson/3829/start/1975

73 MIPUMEHUMOCTHU 11/
TE€OMETPHUYECKON ONTUKH
74 CKOpoCTh CBETA U METOJIBI €€
U3MEPECHHS
https://resh.edu.ru/subject/lesson/3818/start/4799
75 Hucnepcus cBera 9/
https://resh.edu.ru/subject/lesson/5906/start/1975
76 WuTtepdepenmus crera 73/
KorepeHTHbIE HICTOUHUKH.
77 VYcnoBus HaOMIOICHUS
MaKCHUMYyMOB U MUHUMYMOB
78 Pemenue 3amau
79 [TpumeHeHne uHTEpHEepeHINN
https://resh.edu.ru/subject/lesson/3866/start/1514
80 Judpakius cBeTa 56/
JudpakimonHas pemeTka.
81 VY caoBue HAOIIOIEHNS TIIaBHBIX
MaKCHMYMOB
82 Pemrenue 3anau
https://resh.edu.ru/subject/lesson/3853/start/4817
83 [TonepedHOCTh CBETOBBIX BOJIH. 3/
[Tonspwuzanus cBera
84 Pemienue 3anau



https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/3853/start/48173/

85

CBeTOBBIE ABJICHHS B IPUPOIE

86

87

O0001IeHrEe U cCUCTEMAaTU3 AU
3gaHu# mo Teme "Onruka"

KontposbHas paboTa mo teme
«OnTukay

88

I'paHu1IBI IPUMEHUMOCTH
KJIACCUYECKOM MEXaHHMKHU.
3aKOHBI AJIEKTPOJUHAMUKH U
MPUHIIUIT OTHOCUTEILHOCTU

89

90

91

[Toctynatel cieuuaibHON
TEOPUH OTHOCUTEIBHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus
Jlopenua. Ycinosue
MPUYUHHOCTH.
OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE TJTUHBI

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTULIBI

https://resh.edu.ru/subject/lesson/5907/start/4823
1/

https://resh.edu.ru/subject/lesson/4916/start/2903
62/

https://resh.edu.ru/subject/lesson/4916/start/2903
62/

92

CBs13b Macchl € 3HEpruen u
UMITYJIECOM PENIITUBUCTCKOM
YaCTHUIIBl. DHEPTUs TTOKOS

93

94

PaBHOBecHOE TEILIOBOE
W3JTy4YECHHUE

3akoH cMenieHusa Buna.



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/

T'unmoreza M. Ilinanka o kBaHTax.

% DOTOHBI
96 DHeprust 1 UMITyJIbC POTOHA
dororpdexr. OnbiTer A. T https://resh.edu.ru/subject/lesson/4917/start/1977
97 CroneroBa. 3aKOHEBI 90/
dhoTodrddekra
VYpaBueHnue DitHmITeHA 15
98 dboroarddekra. "KpacHas
rpanuia” Gorodddexra
https://resh.edu.ru/subject/lesson/3878/start/4831
99 Jasnenue cBera. Onbitsl [1. H. 8/
JleOeneBa
10 .
0 BonHoBbIE cBOCTBA YacTHUIL
Bonnsl e bpoins. Jlnuna
10 BOJIHBI Jie bpoiins u pazmepsl
1 00J1aCTH JIOKAJTU3alU U
JBUKYIIEHCS YaCTHIIBI
10 KopnyckynsipHo-BoIHOBOM
2 Tyalii3M
10 Judpakius 37eKTPOHOB Ha
3 KpHUCTaJIJIax
Cnenuduka n3mMepeHuii B
10 Mukpomupe. COOTHOILIEHUS
4 HeonpeneneéHHOCTeN
I'eiizenOepra
10

Pemenue rpaduueckux 3agau



https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/

10

Pemenne pacu€THbIX 3a1a4

KonrponbHas pabora mo remam:

10 "Ocuosrl CTO",
7 "KopnyckynsipHO-BOJIHOBOM
nyanuzm"
10 OIEBITEHI IO UCCIIEIOBAHUIO https://resh.edu.ru/subject/lesson/3910/start/4834
8 cTpoeHus aroMa. [lnanerapnas 7/
Mojiens atoma Pesepdopaa
10 https://resh.edu.ru/subject/lesson/5908/start/1978
9 [Tocrynarel Bopa 51/
https://www.yaklass.ru/p/fizika/11-
11 Bunel ctiektpoB. CriekTp klass/kvantovaia-fizika-6928999/elementy-fiziki-
0 YPOBHEM dHEPrUu aToMa atoma-i-atomnogo-iadra-6928978/re-f6405165-
BOZIOpOJA 5b80-4ca3-88f0-1fe64acaacf9
11 CrioHTaHHOE U BBIHYKIEHHOE http://class-fizika.ru/11 70.html
1 M3JIy4eHHUE CBETA
11 http://class-fizika.ru/11 70.html
Jlazep
2
https://resh.edu.ru/subject/lesson/3889/start/2903
Hyknonnast Mogens siapa
11 I'eiizenbepra-UBanenko. 3a 91
3enOepra-MBaneHko. s
p P https://resh.edu.ru/subject/lesson/5845/start/1516
3 ¥ MacCOBOE YHCIIO Spa.
35/
M3ortonsl. PannoakTuBHOCTE
1 3aKOH paIMOaKTUBHOTO
4 pacnaga. CoiicTBa

HOHU3HUPYIOUICTO U3JTYUYCHUA.



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978/re-f6405165-5b80-4ca3-88f0-1fe64acaacf9
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978/re-f6405165-5b80-4ca3-88f0-1fe64acaacf9
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978/re-f6405165-5b80-4ca3-88f0-1fe64acaacf9
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978/re-f6405165-5b80-4ca3-88f0-1fe64acaacf9
http://class-fizika.ru/11_70.html
http://class-fizika.ru/11_70.html
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/

Bnusinue pagnoakTuBHOCTH Ha
KUBBIE OPTraHU3MBI.
Ho3umerpust

OHeprus cBA3U HYKJIOHOB B
anape. Slnepusie cuibl. Jledext
MACCHI s/1pa. SAepHbIe peaKuH.

https://videouroki.net/video/48-enierghiia-sviazi-

11 SAnepusie peakTopsl. [Ipobiemsr stormnykh-iadier.htmi
5 yIPaBISIEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJOTHYECKHUE
ACIEKTHI Pa3BUTHSI SACPHOMN
HEPTETHKH.
Mertoapl perucTpanuu u
HCCIICIOBAHMS DJIEMEHTAPHBIX
HacTHIL q)yHﬂaMeHTaanBIe https://resh.edu.ru/subject/lesson/5909/start/4849
11 B3auMOCHCTBUA. baproHsl, 2/
6 ME30HBI U JIETOHBI.
[Ipencrasnenne o CtanaapTHOU
Mojaenu. KBapk- ritooHHast
MOJIeTTh aJIPOHOB
dwusuka 3a npeneramMu
11 CrannaptHoit monenu. Témuas
. MaTepus U TEMHAs SHEPT .
EnunctBO duznueckoil KapTUHBI
MUpa.
11 Oransl pa3BUTUS ACTPOHOMUMU. http://www.astro.websib.ru/metod/tem-1/urok1
8 3HaYeHHEe aCTPOHOMHHU.
1 [IpMEeHNMOCTh 3aKOHOB
9 Gbu3HKK 1715 O0BSICHEHUS

mprupoaAbl KOCMHUYCCKUX



https://videouroki.net/video/48-enierghiia-sviazi-atomnykh-iadier.html
https://videouroki.net/video/48-enierghiia-sviazi-atomnykh-iadier.html
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
http://www.astro.websib.ru/metod/tem-1/urok1

00BEKTOB. MeToabI
ACTPOHOMHUYECKUX
HUCCIIETOBAHUN.

CoBpeMeHHbIE ONITHYECKUE

12 http://www.astro.websib.ru/metod/tem-1/urokl
0 TEJIECKOIIbI, PaIUOTEIIECKOIIbI,
BHeaTMOc(epHast aCTPOHOMHS.
Bun 38é3mHOTO HebAa. o _ )
. http://infofiz.ru/index.php/mirastr/astronomlk/501-
12 Co3sBesnus, spkue 3BE3/bI, l2ast
astr
1 IUTAHETHI, UX BUAUMOE
JBUKECHHUE.
Comnneunast cuctema. ComHILe. . . . . S ..
https://videouroki.net/video/59-istochniki-enierghii-
12 CoinHevHast aKTUBHOCTb. ) . .
i-vnutriennieie-stroieniie-solntsa.html
2 Wcrounuk sneprun CosHua u
3BE3I.
3BE&311bI, UX OCHOBHBIE
’ https://interneturok.ru/lesson/physics/11-
12 XapaKTepUCTUKU. Jlnarpamma ) _
" N klass/astronomiya/solntse-i-zvyozdy
3 CHEKTPaJIbHBIN KJIacc —
CBETUMOCTE"
. https://interneturok.ru/lesson/physics/11-
12 3Be3abI IIIaBHOM . .
klass/astronomiya/solntse-i-zvyozdy
4 IIOCJIEOBATEIHHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 1.
12 CoBpeMeHHbIE TTPEICTABICHUS O https://interneturok.ru/lesson/physics/11-
5 MPOUCXOKACHUH U IBOJIFOIINHA klass/astronomiya/solntse-i-zvyozdy
CoHia u 3B€31. DTalbl )KU3HA
3BE3 .
12 Muieunsiii [1yTe — Hama https://resh.edu.ru/subject/lesson/4935/conspect/2
6 T"amaxTuka. THUIEI raJJakTUK. 90419/

UeEpHbie AbIphI B pax



http://www.astro.websib.ru/metod/tem-1/urok1
http://infofiz.ru/index.php/mirastr/astronomlk/501-lk2astr
http://infofiz.ru/index.php/mirastr/astronomlk/501-lk2astr
https://videouroki.net/video/59-istochniki-enierghii-i-vnutriennieie-stroieniie-solntsa.html
https://videouroki.net/video/59-istochniki-enierghii-i-vnutriennieie-stroieniie-solntsa.html
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/solntse-i-zvyozdy
https://resh.edu.ru/subject/lesson/4935/conspect/290419/
https://resh.edu.ru/subject/lesson/4935/conspect/290419/

TaJIaKTHK.

Bcenennas. Pacmimpenne

12 Bcenennoii. 3akon Xa66ma. 1
7 Teopus bonboro B3peiBa.
PenukroBoe n3inydyeHue.
12 MacmtabHast CTpyKTypa 1
8 Bcenennoii. MeraranakTtuka.
. http://muzdin.net/news/10 nereshjonnykh proble
12 Hepeménnsie npobieMbl -
1 m_astronomii/2021-07-29-53567
9 ACTPOHOMHH.
Ou3nYecKuii MpakTUKyM MO
teMe "HccnenoBanue
MarHMTHOTO TIOJISl IOCTOSTHHBIX
13 MarauToB" uiu "MccnenoBanue 1
0 CBOWCTB (peppOMAarHeTHKOB" HIIH
"HccnenoBanue OeldCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy
C TOKOM".
@uU3NYECKUI IPAKTUKYM 110
Teme "M3mepeHne cuibl
Awmnepa" win "M3yuenune
13 3aBUCUMOCTH CUJIbI AMIiepa oT 1
1 cwibl Toka" i "OnpeneneHue
MarHMTHON MHIIYKIIUU Ha
OCHOBE U3MEPECHHUSI CHJIBI
Ammepa".
13 Pu3nYeCcKUil IPAKTUKYM 10
5 teme "HccaenoBanue siBJICHUS 1

AJEKTPOMArHUTHOM MHIAYKIUU"



http://muz4in.net/news/10_nereshjonnykh_problem_astronomii/2021-07-29-53567
http://muz4in.net/news/10_nereshjonnykh_problem_astronomii/2021-07-29-53567

niu "Onpenenenne UHAYKINUN
BUXPEBOTO MArHUTHOTO 101"

Pu3NYECKUl IPAKTUKYM 110
teMe "HccnenoBaHue sIBIEHUS

13 " "

3 camouHaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reHeparopa’.

@u3NYECKUl NPAKTUKYM 110

13 teMe "M3mepenue nepuona

4 cBOOO/HBIX KOJIeOaHU
HUTSHOTO U MIPYXKUHHOIO
MasATHHUKOB".

13 Pu3NYECKUl NPAKTUKYM 110

5 teme "[IpeoOpa3zoBanue sHEprun
B IIPYKUHHOM MasiTHUKeE".
Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue
MIEPEMEHHOT0 TOKAa Yepes

13 IIOCJIEOBATENIFHO COEINHEHHBIE

6 KOHJICHCATOp, KaTYIIKy U
pesuctop" unu "VccnenoBanue
pabOThI HICTOYHUKOB CBETA B
LIETIH [TIEPEMEHHOT0 TOKa".

13 Pu3nYeCKUil NPAKTUKYM IO

. teMme "M3yueHue napameTpoB
3BYKOBOW BOJIHBI'".

13 @u3nYeCcKuil NPaKTUKYM 110

3 teMe "M3mepenne nokazaTens

MpENIOMIIEHUS cTeKa"




13

14

14

14

Pu3NYECKUl IPAKTUKYM 110
TteMme "Uccnenosanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMeEpE KUIKUX JIMH3)" WK
"N3mepenue GOoKyCcHOTO
PacCTOSTHUSL PACCEUBAIOIINX
nuH3".

®du3nuecKuil MPaKTUKYM I10
teme "HaOmroneHue audpakuum,
UHTEP(EPEHITUH U MTOJISIPU3ALTAN
cBera.

Ou3nyecKuii MpakTUKyM 10
teme "OnpenesieHne UMITyJIbca
Y DHEPTUH PEISITUBUCTCKUX
yactull (1o ¢poTorpadusim
TPEKOB 3apsHDKEHHBIX YaCTHIL B
MarHMTHOM moJje)".

Pu3nyecKuil NPaKTUKYM 110
Teme "M3mMepeHne nocTositHHOM
[Inanka Ha ocHOBE
uccnenoanus horodpdexra"
nin "Uccienosanue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJMOJI OT HaIPsDKEHUs".

14

Pu3NYECKUil NPAKTUKYM 110
teme "MccnenoBanue cnekTpa
pa3pekEHHOT0 aTOMapHOIO
BOJIOpOJA Y U3MEPEHUE




nocrosiHHoM Punbepra"

14

®uU3NYECKU TPAKTUKYM I10
teme "HccnenoBanue
paoaKTUBHOTO (OHA C
KCII0Ib30BaHUEM J1I03UMeTpa"
unu "M3ydenue noriomneHus
OeTa-4yacTuI AJIFOMUHUEM" .

14

@u3NYECKUl NPAKTUKYM 110
teme "HabGmonenus 3BE34H0T0
HeOa HEBOOPYKEHHBIM TJIa30M C
HCIIOJIL30BaHUEM
KOMITHIOTEPHBIX MTPUIIOKEHUI
JUTSL OTIPECIICHHS] TIOJIOKCHHMST
HeOECHBIX 00BHEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOTO
TOJTYIIapust U sIpKUe 3BE37b1"
niu "HabaroneHus B TeaecKon
JIyHBI, I1aHET, TYMAHHOCTEN U
3BE3AHBIX CKOIIICHUH"

14

O06o001meHre U CHCTEMaTH3aIIHS
3HaHUU. Ponb ¢u3uku u
aACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIHMATbHOM
1 DTHYECKOH cepax
NeATEeIbHOCTH YeJIOBEKa

14

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb 1 MecTo pu3nku u
ACTPOHOMUU B COBPEMEHHOM




Hay4YHOH KapTHHE MHPa

O60061eHre U cucTeMaTH3alus
3HaHuil. Pone pusnaeckoit
TeopuH B (HOPMUPOBAHUU
MPECTaBICHUN O (PU3UYECKOM

14

3 KapTUHE MHPA, MECTO
(bU3UYECKOI KapTUHBI MHUPA B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE

14 O06001IEeHYE ¥ CUCTEMATU3 AL

9 3gagui o treMe "Kunematuka"

15 O000111eHIE U CUCTEMATHU3ALIMS

0 3HaHui 1o teme "Kunemaruka"

15 O0001IeHrE U cCUCTEMAaTU3 AU

1 3HaHu o teme "/[uHamuka"

15 O0001IeHre U CUCTEMAaTU3AIUS

5 3gaHui mo reMe "CraTuka
TBEpAoro rTena"

15 O0001IeHre U CUCTEMAaTU3AIUS

3 3HAHWUM 110 TeMe "3aKOHEBI
COXpAaHEHUs B ME€XaHUKeE"
O000I11IeHIE U CUCTEMATHU3ALIUS

15 3HaHu# 110 TeMe "OCHOBBI

4 MOJICKYJISIPHO-KUHETHICCKOM
Teopun"

15 O0001IeHrE ¥ cCUCTEMAaTU3 AU

5 3HAHUHU 110 TEME




"TepmoauHamuka. TennoBbie
MaluuHb!"

O0001IeHYE ¥ CUCTEMATU3 AU

15 3HaHUU 110 TeMe "ArperaTHble

6 cocTosinus BemiecTtsa. ®a3oBbie
nepexopl"”

15 O0001IeHrEe B CUCTEMATH3aIUs

; 3HAHW 110 TEME
"DnexkTpuueckoe mose"

15 O00011IeHIE U CUCTEMATU3AIUS

3 3HaHui 1Mo TeMe "IlocToAHHBIN
AJIEKTPUYECKUM TOK"

15 O00011IeHIE U CUCTEMATU3AIUS

9 3HaHui 1Mo Teme "Toku B
pa3Iu4YHBIX cpenax”

16 O06o001IeHre 1 CUCTEMaTH3 AU

0 3HaHUH 10 TeMe "MarauTHoe
mojie"
PesepubIil ypok. O600611eHIE 1

16 cHCTEMATH3alNs 3HAHUH 110

1 TeMe "DIIeKTpOMarHUTHast
UHAYKIUA"
PesepBHrlIit ypok. O6001IeHNE 1

16 CHCTEMATH3alNs 3HAHHUI 10

2 TeMe "MexaHndeckue
Koneoanus"

16 PezepBHblit ypok. O6o0111€HNE U

3 cUcCTeMaTu3alus 3HaHHH 110




TeMe "DJIEKTPOMAarHUTHBIE
KoseOanus"

PesepBHelil ypok. O000IICHHE 1

16 cucTeMaTu3alys 3HaHHH 110 1
4 TeMe "MexaHH4eCKue U
3J€KTPOMAarHUTHHIE BOJIHBI"
16 PesepBHbIil ypok. O6001eHIE 1
cHCTeMaTH3anus 3HaHUH 110 1
5
teme "Ontuka"
16 PesepBHrlit ypok. O60011eHNE 1
5 cUCTeMaTu3alys 3HaHHH 110 1
teme "OcuoBer CTO"
PesepBHrlit ypok. O60011eHNE 1
16 cUCTEMAaTH3alus 3HAaHUH 110 1
7 teMe "KopnyckynspHo-
BOJIHOBOM nyanu3m"
16 PesepBHblil ypok. O6006111eHNE U
3 cucTeMaTu3alvs 3HaHHUH 110 1
teme "dusuka aroma"
PesepubIiil ypok. O6006111eHIE 1
16 cHCTEMATH3alMs 3HAHUH 110 1
9 Teme "®u3nKa aTOMHOTO sapa U
3J€MEHTapHbIX YacTull"
17 PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3aInsI 3HaHUH 110 1
0
TeMe "DIeMeHThl acTpou3uKu"
OBILIEE KOJIMYECTBO HACOB 170 16

[10 ITIPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. KacobsHoB B. A. ®usuka. Yrinyonéunsiit ypoBenb. 10 kiacce: yueOnuk/ B.
A. KacesaHoB. — 7-¢ u3. nepepad. — M.: [poda, 2019.

2. Kacbsnos B. A. ®usuka. Yrinyonennsiit ypoBeHb. 11 kiace: yueOHuk/ B.
A. KacesaHoB. — 7-¢ u3. iepepad. — M.: [poda, 2019.

3. IMapdentbeBa H. A. CoopHuk 3amau o ¢usuke. 10-11 kmaccel: mocodue
JUISL ydaluxcs oomieo0pa3oBat. Y UpexkIeHH: 0a30BbIid U MPO(UIbHBIN
ypoBHu/ [TapdentoeBa H. A. — 4-e uzn. — M.: [Ipocseienue, 2012.

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. KacesHoB B. A., Bnacosa U. I'. Meroanueckoe nocodue Kk yueOHUKY
KacesnoBa B. A. YrimyOnénnsiii ypoBenb. @usuka 11. — M.: JIpoda, 2019.

2. Kacpsanos B. A., Bnacosa U. I'. MeToauueckoe mocobue K y4eOHUKY
KacesinoBa B. A. Yrinyonéunsiit ypoBenb. @uszuka 10. — M.: JIpoda, 2019.

3. IMapdentneBa H. A. Coopuuk 3amau o ¢usuke. 10-11 kmaccel: mocodue
JUTS ydaruxcs 001eo0pa3oBaT. YupexieHuii: 0a30BbIi U POOUILHBIN
ypoBHu/ [TapdentoeBa H. A. — 4-¢ uzn. — M.: IIpocsemenue, 2012.

4. T'pomuena O. . TemaTtuyeckre KOHTPOJIBHBIC U CAMOCTOSATEIbHBIC
paboteimno ¢usuke. 10 xkmace/ O. U. I'pomueBa. — M.: M3naTenscTBO
«Ok3ameny, 2012.

5. I'pomreBa O. U. TemaTnyeckue KOHTPOJIbHBIE U CAMOCTOSITEIbHBIC
paboTsino pusuke. 11 kmacc/ O. U. I'pomueBa. — M.: U3narenbcTBoO
«DKk3amMeny», 2012.

6. Msaxkumes I'. SI. ®usnka. Onexrpoaunamuka. 10-11 knace. [podunbhbiit
ypOBEHb: yueb. iyis oo1eoOpasoBar. yupexaeHuit/ I'. SI. Msaxumes, A. 3.
CunsikoB, b. A. Cno6oackos. — 10-e uzna., crepeotun. —M.: Jlpoda, 2010.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Poccutickas anekTponHas 1mkoia https://resh.edu.ru

SAKnacc https://www.yaklass.ru

Buneoypoxu B Untepuet https://videouroki.net
https://lesson.edu.ru

Buneoreka mkonbpHBIX SKcriepuMeHTOB hitps://videoteka.apkpro.ru/
Kny0 s yunreneit dusuku http://www.fizika.ru

ok wbdrE



https://resh.edu.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://lesson.edu.ru/
https://videoteka.apkpro.ru/
http://www.fizika.ru/

7. Omnmain-mkoia https://foxford.ru
8. bubmmoreka IIOK https://myschool.edu.ru/



https://foxford.ru/
https://myschool.edu.ru/

