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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpeaHEro oOluiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «DPusrka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3ZEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMMXCS CpeICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN 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 rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISCT BO3MOXKHOCTH JJISI pealii3alldd  Pa3JIMYHbIX METOANYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauyecTBe y4eOHOIO IMPeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKHN Ha ypOBHE CPETHETO 00IIEer0 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 KJITACCUYECKOM, 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 peanuzanys mnpeanosaraeT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepkanus MporpaMMel 1Mo PU3UKE TOHKHO ObITh MOCTPOCHO Ha
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHCTEMAa CAaMOCTOSITEIbHOTO YYEHHMYECKOrO OSKCIEPUMEHTA,



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 au60 B koHue 10 m 11 kmaccos, nubo0 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 TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeAcTaBieHa €AUHBIM IepeuHeM. Bnioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHUSAMH IPOBOJUTH TIPSIMbIE ¥ KOCBCHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4H C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpeACKa3aHUe MPOTEKAHUS
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 OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (pU3uKu yriryOJ€HHOTO
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
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX paboOT M padOT MpakTUKyMma, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIYEBbIX JEMOHCTpAUUid s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJTHOTO KOMIUJIEKTa Ha JBYX oOyuaromuxcs. TeMaTndeckue KOMILIEKTHI
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 001IeM 00pa30BaHUU SBJISIOTCS:

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

(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 poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYI0  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

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

OCBOEHHE CIIOCOOOB pEIICHUS Ppa3IUMYHbIX 3aJad4 C SIBHO 3aJaHHOMU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUU ITPOEKTHO-UCCIEA0BATEIBCKOM,
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
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
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 yacoB 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
0COOEHHOCTEH 00yUarOIUXCS.



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 Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3MUECKUX SBJIECHUN M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ HH(ppoBoi nadopatopueit no ¢usuke. [Ipumepsl nzMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 NPOEKIUU HAa 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 U PaBHOYCKOPEHHOE NPSIMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
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 aBuwxeHUs Tena, OpPOIICHHOIO IOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (peKoMEeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

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

N3yyeHne NBHKEHHSA TeJla MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTeNbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy 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 Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec tema, nBmXKymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl € OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HMKAIOIIMX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

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

HccnenoBanue nBrKeHUS Opycka MO HAKIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
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.
CrnoxxeHue CHl, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tskectu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY cIi10BUSL 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.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMnynbe CHITBI M UBMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja 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, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
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 I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nuccieqoBaHue U30MpoLEeCCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii 3aKkOH TEpMOAMHAMUKHU. BHyTpeHHsAss odHeprus. Komumuectso
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

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 FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  [IpoOueiii  3apsn. Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIJIEKTPUUECKOE TI0JIE 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 KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

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,
IUIOLIAM TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeTMHEeHns 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 npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. 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.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspsana. Monnus. [lma3ma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: 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 MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AJIEKTPOIBUTATENb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX 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 nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS 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 DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

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.

TexHUYEeCKUe YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHl: WHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

HccnenoBanne 3aBucumMoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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
KMHEMAaTUY€CKOTO OMMCaHMUS.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyie0aHUWM Tpy3a Ha MACCHUBHOM MpYXHHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYOM CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMUECKHE IMPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
IpoAOJbHbIE BOJIHBL. Ilepron, CKOpOCTh pacrnpoCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIOBHUS M3IMY4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u audpakinm MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npeoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmydeit B mpusme. [ucnepcusi cBera. ClOXHBIM cocTaB Oenoro cBera.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(EepUyYecKOor JIMH3BI OT €€ TE€OMETPUU M OTHOCHTEIHHOIO
MOKa3aTes MPETOMIICHUS.

@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
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habnronenne nudpakiimioOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPruei U UMIYJIbCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUs
MTOKOS.



TexHU4ecKue YCTpPOWCTBA M TEXHOJIOTMYECKHE NPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. CroneroBa. 3akonsl (oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCcTBa yactul. Bonnel ne bpoia. nnaa BosHb ne bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIbI TOKA Yepe3 CBETOAUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0OPO/a.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

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 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext macch sapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYTpeHHEE CTpoeHHe
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
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3H0r0 HeOGa HEBOOPYKEHHBIM TJA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
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.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o01IeHre U cucTeMaTu3alus COAepXKaHUs pa3aenoB 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 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
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 GU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUST B JKUBOW MNPHUPOAE, DKOJOTMYECKHE PHUCKA TNPH NPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YydyeOHoro mnpeamera «Duszukan
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE KXU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HWHCTUTYTaMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYHAapCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUU B OKpYXKAlOLIEHl cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTUYECKYIO OO0JACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-ypOUHOUH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUIM, pacpeaeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPUEMBI pedieKCHu MJisi OICHKA CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIMOHATBHBIN UHTCIUICKT, MIPEITOJIarAFOIIHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMAa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHITH MEXaHUYECKUE IMPOLECChl U  SBJICHMUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJIEKyJsipHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
SHEPruer TEMIOBOro JBHKEHHUS €ro YacTHUL, CBS3b JIaBJICHUS WUJEaIbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HUCIOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTaTUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



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

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHYECKHMX METO0B
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 pa3lie’oB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 IPyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMWA JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepabOTKU M NIPEIbSBICHUS y4yeOHOU W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U 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 pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (YHKIUNA (PU3NUECKOW TEOpUudu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJIe0aTeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCTIOJIB30BAHUS 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
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  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 TMPOIECCHl U SIBJICHUS, MCIOJIb3ys BEIWYWHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIa 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 UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTep(epeHIIHs
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI 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 OCHOBOIIOJIATAOIIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MPU 3STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTH KOCBEHHBbIE M3MEpPEHHUS (U3MYECKUX BEIUYUH, MPU ITOM
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 IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MoOJeNd, OTBEYarolue TpeOOBaHUIM 3a/lady, NPUMEHATbH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM MOIYyYEHHBIX
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 ¢ ONOPO Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJECPKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB T'PYMIIbI B PELUICHUE pacCMaTpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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2.2 DNeKTpOMarHuTHbIE KOJeOaHus 15 https://videoteka.apkpro.ru/physics
M
2.3 CHATITCCIIE 1 STCITPOMATHITHbIC 10 1 https://videoteka.apkpro.ru/physics
BOJIHBI
2.4 Ontuka 25 1 https://videoteka.apkpro.ru/
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBOH Ayain3m 15
4.2 dusnka atoMma 5 https://videoteka.apkpro.ru/physics
43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5 httos://videoteka.aokpro.ru/

HacCTHIL
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Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

25

5.1 ‘ DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 https://videoteka.apkpro.ru/physics
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ duznUecKuil IPaKTUKYM 16 16 https://videoteka.apkpro.ru/
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaus u 00o0meHne
MPEIMETHOTO COJICPYKAHUS U OIBITa
7.1 NEeATEILHOCTH, MPUOOPETEHHOTO TIPH 15 https://videoteka.apkpro.ru/
u3ydyeHuu kypca pusuku 10 — 11
KJIaCCOB
Hroro no pazgeny 15
PesepsHOe Bpems 10
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOB IIO 170 16

[NPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpobHBI
0 e padoTsl

IIpakTHYecku
e padoThl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

duzuka —

dyHaamMeHTaNbHAS HayKa O

pUpoJIe

https://videoteka.apkpro.ru/

Hayunblii MeTO1 MO3HAHUS

U METOJIbI UCCIICTOBAHMS
(UBHYECKUX SIBIICHUN

OKCIIEpUMEHT U TEOpHUs B
npoliecce Mo3HaHus
npupoasl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/physics

AOcomroTHas u
OTHOCUTCJIbHAA
MOTPEIIHOCTH U3MEpPEHU
buU3HYECKUX BENTUYHH

https://videoteka.apkpro.ru/physics

MonenupoBanue B pU3UKE.

Ponb u MecTo pusuku B
dbopMupoBaHUU
COBPEMEHHOMN HAyYHOU
KapTHHBI MUDA, B
[IPaKTUYECKON
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NEATEIbHOCTH JI0AeH

MexaHn4ecKoe JBMKEHHE.
CucreMa oTcuerTa.
OTHOCHUTEIBLHOCTh
MEXaHUYECKOIr0 JIBUKCHUS.
[Ipsimast u oOpaTHas 3a7auu
MEXaHUKH

https://videoteka.apkpro.ru/

PaBHOMEpHOE
IPSIMOJIMHEVHOE JBUKEHUE.
I'paduueckoe onucanmne
PaBHOMEPHOTO
MPSIMOJIMHEMHOTO
JBUKECHUS

http://www.e-science.ru/physics

10

Pannyc-Bexkrop

MaTepUalbHOU TOYKH, Er0
IIPOEKIMHU HA OCH

KoopauHar. Tpaekropus. 1
[Tepememenne. CKOpOCTb.

WX mpoekuuu Ha ocu

KOOpAMHAT

CrnosxeHue nepeMerieHnii u
ckopocrel. Pemenue 3anau

https://www.vascak.cz/physicsanimations.ph

p

11

HepaBHOMepHOE 1BUKEHHE.
MrHoBEeHHasi CKOPOCTb.
Yckopenue. 1
[IpsamosnuHeitHOE ABUKEHHE

C IIOCTOSIHHBIM YCKOPEHUEM

12

['padpuaeckoe onmcanue
MPSIMOJIMHEMHOTO

https://www.vascak.cz/physicsanimations.ph

p
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JBUKEHUSI C IOCTOSTHHBIM
YCKOpEHUEM

13

CBoOogHOE majieHue.
YckopeHue cBOOOIHOTO
najeHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU H UX
rpaduku

http://www.e-science.ru/physics

14

JBr>xeHue tena,
OpOILIEHHOTO MO/ YIJIOM K
TOPH30HTY

http://www.e-science.ru/physics

15

KpuBonuneiHoe 1BUXEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
YrnoBas u nTuHEHHAS
ckopocts. [lepuon u
JacToTa.
LlenTpocTpeMUTENBHOE U
MOJIHOE YCKOPEHHE

16

17

KonTposabHnas pabora no
teme "Kunematuka"

IlepBsIif 3akoH HproToHA.
HNueprumanbHbie CHCTEMBI
orcuéra. [TpuHnun
OTHOCUTENbHOCTH [ anmures.
Heunepunanbabie cHCTEMBI
oTcyéra

https://videoteka.apkpro.ru/physics

18

Cwuta. PaBHOelicTBYIOIAS
cuna. Bropoii 3akoH
Hrrotrona. Macca

https://videoteka.apkpro.ru/
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19

BzaumopeiicTeue Ten.
Tpetuii 3akon HeroToHa

20

[IpuHnun cynepno3unun
cui. Pemenue 3anad Ha
IIPUMEHEHHUE 3aKOHOB
Herorona

http://www.e-science.ru/physics

21

3aKOH BCEMUPHOTO
TATOTECHMUS.
DKBUBAJIEHTHOCTh
TPaBUTALMOHHOMU U
WHEPTHOU MaccChl

https://www.vascak.cz/physicsanimations.ph
p

22

23

24

Cuiia TSHKECTH M YCKOPEHUE
CcBOOOJHOTO MaJECHUSA

JIBr>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Kemnuepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

https://www.vascak.cz/physicsanimations.ph
p

25

Cuna tpenus. [lpupona u
BH/JIbI CWJI TPEHUSI.
JIBM>KEHHE B )KUJIKOCTU U
rase ¢ yuéToM CHJIbI
COIIPOTHUBIICHHUS CPE/BI

http://www.e-science.ru/physics

26

[aBnenue.
I'mppocratnueckoe
nasnenue. Cuna Apxumena
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27

AOGCOTIOTHO TBEPAOE TEIO.
IToctynarensHoe u
BpalllaTeIbHOE JABIKEHUE
TBEPJOro Tela

https://videoteka.apkpro.ru/

28

MomeHT chibl
OTHOCHUTEIBHO OCHU
BpaieHus. [1nedo cuiibl

29

CrokeHue cuil,
HpI/IJIO)KeHHBIX K TBepIIOMy

teny. LleHTp TsxecTu Tena.

VYcioBust paBHOBECUS
TBEpAOro Tena. Bussl
paBHOBECHS

30

31

32

33

Pemenue 3amau

KoHTtposbHas padoTta mo
teme "Iunamuka. CtaTuka
TBepaoro tena"

HMitynsc MaTepraIbHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
LleHTp Macc CUCTEMBI
MaTepHaIbHBIX TOYEK.
Teopema 0 IBUKEHUHN
LIEHTpa Macc

HNmnynec cunsl u

HU3MCHCHUEC UMITYJIbCA TCJIA.

3aKOH COXpaHEeHHUs
UMITyJbca. PeakTnBHOE
JBUKEHHE

https://videoteka.apkpro.ru/physics

http://www.e-science.ru/physics
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34

35

MomMeHT uMIrybca
MaTepUaIbHON TOUKHU.
IIpencrapienue o
COXpaHEHUU MOMEHTA
MMITyJIbCa B IEHTPAJIbHbBIX
MOJISIX

Penrenue 3amau

https://videoteka.apkpro.ru/

36

Pabora cuibl Ha MaJioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe
npezcTaBiIeHne paboThI
criIbl. MOITHOCTB CHJTBI

http://www.e-science.ru/physics

37

Kunernueckas sneprusi.
Teopema 06 U3MeHEHUH
KMHETUYECKOU SHEPrUu
MaTepUAIbHON TOYKHU

https://www.vascak.cz/physicsanimations.ph

P

38

IToTreHnmanbHbIe U
HEITOTCHUUAIbHBIE CHJIBI.
ITorennmansHas 3HEPTHUs.
Bropas kocmuueckas
CKOpOCTb

39

Tperbs kocMuyecKas
cKopocTh. CBsA3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHUS
MEXAHUUYECKOHN HEPTUU

40

VYnpyrue n Heynpyrue

https://videoteka.apkpro.ru/physics
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CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu s uaeanbHOM
KUAKOCTU

41

KonTtponbHas padora o
TeMe "3aKOHbI COXPAHEHUS
B MeXaHUKe"

http://www.e-science.ru/physics

42

PazBuTue npeacraBieHuit o
PUPOJIE TEIUIOTHI.
OCHOBHBIC ITOJI0KEHHUS
MKT. duddy3us.
bpoyHOBCKOE IBH>KEHUE

https://videoteka.apkpro.ru/

43

Ctpoenue ra3oo0pasHbIX,
JKUJKUX U TBEPABIX TEll.
Xapakrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BEIIleCTBA

44

45

46

Macca u pazMmepsl MOJIEKYIT
(aromoB). KonnuectBo
BemecTBa. IlocTosHHas
ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [lIkana
Ienascus

Pemenue 3amau

http://www.e-science.ru/physics

https://www.vascak.cz/physicsanimations.ph
p

47

48

Nneanbuslii raz. ['a3oBbie
3aKOHBI

YpaBHenue Menzeneena-
Kunaneiipona. Pemenune

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/physics
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3aaad

49

50

AOCOIOTHAs TeMIIepaTypa.
3akoH /lampToHa
M3omporieccsl B UAeaIbHOM
rase C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA

https://videoteka.apkpro.ru/

51

I'paduueckoe
Hpe/ICTaBICHNE
M30IIPOIIECCOB: U30TEpMa,
U30X0pa, n3obapa

http://www.e-science.ru/physics

52
53

54

55

56

OcHoBHoe ypaBHeHue MKT
Pewenne 3anau

CBs13b a0COIIOTHOM
TEMIIepaTypbl
TEPMOJINHAMUYECKOMN
CHCTEMBI CO CpeHEN
KUHETUYECKON IHEPTUEN
MOCTYNaTeIbHOTO
TEIJIOBOTO JBMXKCHUS €€
YaCTHI]

O06o06mIeHNE U
CHCTeMaTH3aIys 3HaHUH 110
teme "Ocnossl MKT"

KonTpomnpHas pabora mo
Teme "OcuoBel MKT"

https://www.vascak.cz/physicsanimations.ph
p

http://www.e-science.ru/physics

57

TepMmoguHaMmuueckast
cucTeMa. 3amaHne BHENIHUX
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58

59

60

ycnoBul s T/ cucremsl.
Bueninue u BHyTpeHHUE
napametpsl. [Tapamerpsr T/]
CUCTEMBI KaK Cpe/iHue
3HAYEHUS BEJIMYMH,
ONKMCHIBAOIINX €€ HA
MHUKPOCKOITUYECKOM YPOBHE

Hynesoe Hauano
TEPMOINHAMHUKHU.
Camonpoun3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

Mopgenb uieanpHOro ra3a B
TEpPMOJMHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU
MOJEN

YpaBHenue Menzeneena-
KnaneiipoHa u BelpaxkeHue
JUI1 BHYTPEHHEN DHEPIUU

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/

61

Bripaxkenue nis
BHYTPEHHEHN SHEPTrUun
OJIHOATOMHOT'O UJ€AJILHOTO
ra3a. KBasucrarnueckue u
HECTAaTUYECKUE NPOLECCHI

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brraucnenue paboTsl o
rpaduky mporecca Ha pV-
Jquarpamme

https://videoteka.apkpro.ru/physics
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63

Tennonepenayua Kak crocod
M3MEHEHUS BHYTpEHHEN
suepruu TJ] cucrembr 6e3
COBepIIeHHs pabOTHI

64

Konsexkius,
TEIUIONPOBOJHOCTb,
W3JIy4YeHHE

https://www.vascak.cz/physicsanimations.ph
p

65

KonnuecTBO TEMIOTHI.
TenmoéMKOCTh Tela.

VY enpHas U MOJIApHAas
TEIIOEMKOCTH BELIECTBA.
VY nenpHas TeniaoTa
CropaHus TOTUIMBA

http://www.e-science.ru/physics

66

Pacuét xonmyectBa
TEIJIOTHI ITPU
Temionepeaye

67

68

69

[TousTie 006 aguabaTHOM
npouecce. [lepBriil 3aK0H
TEPMOIUHAMUKHU

KonuuecTBo TEmaoThl U
paboTa Kak Mepsl
WU3MEHEHUS BHYTPEHHEHN
sHepruun T]] cucremsl

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOLECCOB.
Heob6patumocts
MPUPOIHBIX MTPOLIECCOB

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/
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70

[IpuHuMIBL NEHCTBUSA
temnoBbIX MamuH. KITJT

71

72

MaxkcumanbHOE 3HaUeHNE
KIIJ. Hukn Kapuo

Penrtenue 3amau

http://www.e-science.ru/physics

73

OKOJIOTHYECKHE aCIICKThI
HCIIOJIL30BAHHUA TEIIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKpY Karolei
cpenbl

74

Pemenue 3amau

https://www.vascak.cz/physicsanimations.ph
p

75

76

77

78

O06o0061IEHNE U
cucTeMaTu3aIys 3HaHUM 110
teme "TepmoauHaMuka.
TennoBrle MalIuHbB"

KonrponbHas pabora no
teme "TepMoauHaMuKa.
TerioBble MalHb"

[TapoobpazoBanue u
KoHeHcanus. Mcnapenue u
KUIIeHHe. Y 1ebHas
TEII0Ta NapooOpa3zoBaHus

Hacuimennsie n
HEHACBILLICHHBIE Mapbl.
KauyecTtBeHHast 3aBUCUMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBILLEHHOT0 TIapa OT
TeMIepaTyphl, UX

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/
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79

HE3aBHCHUMOCTBH OT 00bEMA
HACBIIICHHOTO Tapa.
3aBHUCHMOCTh TEMIIEPATYyPhI
KHIIEHHS OT JIaBJIEHUS B
JKHAJIKOCTH

BnaxnocTs Bo3ayXa.
AOcomroTHag u
OTHOCHUTEJIbHAS BIAXHOCTD

https://videoteka.apkpro.ru/

80

81

82

83

84

85

Pemenue 3amau

TBépnoe Temno.
Kpucrannuueckue u
aMop(dHBbIC Tea.
AHUN30TpONUs CBOMCTB
KpUCTAJUIOB

IInaBnenue u
KpUcTayuM3auus. Y ienbHas
TEIJI0TA IJIaBJICHHS.
CyO6numarus
Hedopmarun TBEpIOTO
Tena. Pactskenue u
cxartue. Casur. Moyinb
IOwnra. Ilpenen ynpyrux
nedopmaruit

TeroBoe pacmpeHue
JKUJIKOCTEN U TBEPJIBIX TEIL.
AHrapMOHHM3M TEIJIOBBIX
KOJIeOaHNI YaCTHIL
BEIlleCTBa

[IpeoOpazoBanue sHEPTUU B

http://www.e-science.ru/physics

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/physics
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(a30BbIX Mepexogax

86

87

YpaBHEHHE TEILIOBOTO
OaylaHca

Penrtenue 3amau

https://www.vascak.cz/physicsanimations.ph
p

88

[ToBepxHOCTHOE
HaTsDKeHue. KanwuisipHsle
aBieHud. /aBieHue noy
HMCKPHUBJIICHHOM
MTOBEPXHOCTBIO JKUJIKOCTH.
®opmyia Jlamiaca

http://www.e-science.ru/physics

89

O0o0061IeHNE U
cucTeMaTu3aIus 3HaHUM 110
Teme "ArperatHbie
COCTOSIHHS BEIIECTBA.
®dazoBbIe IEPEXObI"

90

KonTponbHas pabora no
TeMe "ArperaTHbie
COCTOSIHHS BEIICCTRA.
®dazoBble epexoas”

https://videoteka.apkpro.ru/

91

92

DneKkTpu3anus Ten u eé
TIPOSIBIICHUSI.
DnekTpuueckuii 3apsia. [[sa
BUJIA JIEKTPUUECKUX
3apsnoB. IIpoBoaHuKY,
TURJIEKTPUKA U
MOJYIIPOBOTHUKHI
DneMeHTapHBbIH
AIIEKTPUUYECKHIM 3apsi.
3aKOH COXpaHEHHUS

http://www.e-science.ru/physics



https://www.vascak.cz/physicsanimations.php
https://www.vascak.cz/physicsanimations.php
https://videoteka.apkpro.ru/

SJICKTPHUYCCKOTI'O 3apsaga

93

94

B3aumoneiicTBre 3apsioB.
Toueunsie 3apsiibl. 3aKOH
Kynona

Penrtenue 3amau

https://www.vascak.cz/physicsanimations.ph
p

95

Onektpuueckoe nose. Ero
NEHCTBUE HA DJICKTPUICCKUE
3apsiIbl

http://www.e-science.ru/physics

96

Hanpsxéanocts
AIIEKTPUYECKOTO ITOJIS.
[IpoOneiii 3apsn. Jlunun
HaIPsKEHHOCTU
JIEKTPUYECKOTO MOJIS.
OnHopoaHoe
JNEKTPUYECKOE T10JIE

https://videoteka.apkpro.ru/physics

97

IToreHnmaaIbHOCTH
ANEKTPOCTATHYECKOTO TMOJIS.
Pa3nocTh moTeHInaaoB u
HaIpsKEHUE

http://www.e-science.ru/physics

98

[ToreHunaneHas sHEprus
3apsia B
ANEKTPOCTATUYECKOM IT0JIE.
IToTenuuman
AJIEKTPOCTATUYECKOIO OIS

99

CBs13b HaNPSHKEHHOCTH
OJISL U Pa3HOCTH
MOTEHLINAJIOB JUIS
IIEKTPOCTATUYECKOTO TTOJIS

https://videoteka.apkpro.ru/physics
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100

[IpuHnun cynepno3unun
JNEKTPUYECKUX TOJIEH

101

102

Pemenue 3amau
ITone ToyeuHoro 3apsna.

ITone paBHOMEpPHO
3apsHKEHHOM chephl

http://www.e-science.ru/physics

103

[Tone paBHOMEpHO
3apsHKEHHOT0 0 00BEMY
nrapa. [Tone paBHOMepHO
3apsHKEHHONW OE€CKOHEUHOM
TUIOCKOCTH

https://videoteka.apkpro.ru/

104

IIpoBoiHMKH B
3JICKTPOCTATHYECKOM II0JIE.
VYcioBue paBHOBECHS
3apsI0B

105

JvsnexTpuky n
MOJIYTIPOBOJJHUKH B
JJIEKTPOCTATUYECKOM I10J1€

https://www.vascak.cz/physicsanimations.ph
p

106

Konpgencarop.
DIEeKTPOEMKOCTh
KOHJIEHCaTopa.
DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJICHCATOpa

107

108

[TapannensHOE COeAUHEHHE
KOHJIEHCAaTOPOB
[TocnenosarensHoe
COEIMHEHUE KOHAEHCATOPOB

109

DHeprus 3apsyKEHHOTO

https://videoteka.apkpro.ru/
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KOHJICHCATOpa

110

111

Penrenue 3amau

JIBrKeHue 3apsyKeHHON
YaCTHULIBI B OJHOPOIHOM
JIEKTPUYECKOM I10J1€

112

113

114

115

116

Pemenue 3amau

0O0001EeHuEe 1
cUCTEMaTH3aIMs 3HAHUH 110
TeMe "DIeKTpruUYecKoe
nosie"

KonTponbnas pabota no
TeMe "DIeKTpuyeckoe
nosie"

Cuna toka. [TocTossHHBII
TOK. YCIIOBUS
CyILIECTBOBaHUS
ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

WcTounukm ToKa.
Hamnpsoxkenne u 5/1C

https://videoteka.apkpro.ru/physics

117

3akon OMa a1 yyacTka
1enu. DIeKTPUIECKOoe
COIIPOTHBIICHUE

118

3aBUCUMOCTh
COTIPOTHUBIICHUS
OJTHOPOJTHOTO TTPOBOTHUKA
OT €r0 JUIMHBI U TUIOLIA N
MOTIEPEYHOTO CEYCHUS

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/physics
https://videoteka.apkpro.ru/

VY nenpHO€E CONPOTUBIICHUE

119 https://videoteka.apkpro.ru/
BelecTBa. Pemenue 3amaya
ITocnenmoBsarennHOE,
120 napajielibHOe, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 AJICKTPUUYECKUX TIETIeH. http://www.e-science.ru/physics
[IpaBuna Kupxroda
122 Pemenue 3amay
Pabora onextpiriecioro https://www.vascak.cz/physicsanimations.ph
123 ToKa. 3aKkoH Jlxoyis —
Jlenna P
124 Pemenue 3amay
MOIIHOCTD 3JIEKTPUUYECKOTO
125 ToKa. TemnoBast MOIIIHOCTb, http://www.e-science.ru/physics
BbIZIETIsIEMasi Ha PE3UCTOpe
126 Pemenue 3amau
O/1C u BHyTpEHHEE
127 COIPOTHUBIIEHNE UCTOYHHKA
TOKa
3akon Oma JJ1s IMOJIHOM
128 (3aMKHYTOH) https://videoteka.apkpro.ru/physics
AIIEKTPUYECKON LIeTTH
129 Pemenne 3amay
130 MoIHOCTh HCTOYHUKA TOKA
131 KopoTtkoe 3aMbIkanne
132 Konpnencarop B nenu

IIOCTOSAHHOI'O TOKa



https://videoteka.apkpro.ru/
https://www.vascak.cz/physicsanimations.php
https://www.vascak.cz/physicsanimations.php
https://videoteka.apkpro.ru/physics

133

Pemenue 3amau

134

135

136

Penrenue 3amau mo reme
"ITocTOSIHHBII
ANEKTPUUECKUHN TOK"

Penrenue 3amad mo reme
"TTocTOSTHHBIN
3NIEKTPUYECKUM TOK"
Penrenue 3amad mo reme
"TTocTOSTHHBIM
SJIEKTPUYECKUM TOK"

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/

137

O0o0061IeHNE U
CHCTEMAaTH3aIus 3HaHUN 110
teMe "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"

http://www.e-science.ru/physics

138

KonTtponpsHas pabora o
teme "llocTossHHBIN
ANEKTPUIECKUIN TOK"

139

DnexTpudecKast
IPOBOIUMOCTH Pa3THYHBIX
BEIIECTB. DJIEKTPUUECKUI
TOK B METaJUIax.
CBepXImpoBOAUMOCTh

http://www.e-science.ru/physics

140

141

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®dapaznes s AIEKTPoIn3a

DIIEKTPUUECKHUI TOK B
razax. Ilimazma

https://videoteka.apkpro.ru/physics



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/physics

DIEKTPUYECKUNA TOK B . L
P https://www.vascak.cz/physicsanimations.ph

142 Bakyyme. BakyymHbIe 1 D
IPUOOPHI

143 DUICKTPUHCCKHIE TOK B 1 http://www.e-science.ru/physics
MOJTYTIPOBOTHUKAX
IT

144 OIYTPOBOAHHIKOBLIE 1 http://www.e-science.ru/physics
IPUOOPHI

DuU3nYeCcKuil MPaAKTUKYM I10
teme "M3mepenue cuiibl
TOKa ¥ HAMPSKEHHS B LIETIH
MOCTOSTHHOTO TOKa MpHU
MOMOIIIHM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
145 npuoopoB" uiu 1 1 https://videoteka.apkpro.ru/
"3HaKOMCTBO C ITU(PPOBOIA

nabopaTtopueii o pusuke.
[Tpumeps! u3mepeHus
bu3HYECKUX BEIUYHH MPU
MOMOIIN KOMITBIOTEPHBIX
JaTINKOB"

Pu3nYeCcKuil IPAKTUKYM 110
teme "H3yuenue

146 HEPaBHOMEPHOTO JIBMKEHUS 1 1 http://www.e-science.ru/physics
C IENBI0 ONPEICTICHUS
MI'HOBEHHOH ckopocTh"

Pu3nYecKuil IPAKTUKYM 110
teme "U3mepenue
YCKOPEHHUS IIPU
IPSIMOJIMHEWHOM

147



https://www.vascak.cz/physicsanimations.php
https://www.vascak.cz/physicsanimations.php
https://videoteka.apkpro.ru/

148

PaBHOYCKOPEHHOM
JIBYKEHUH 110 HAKJIOHHOM
IUIOCKOCTH" HJIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
nBHKeHun"

Ouznyeckuil MpakTUKyM IO
teme "M3mepenne
YCKOPEHHSI CBOOOTHOTO
nageHus" win "M3ydenue
JBIKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAJILHO"

https://videoteka.apkpro.ru/physics

149

150

Pu3nYeCcKuil IPAKTUKYM 110
teMe "U3ydeHne qBUKEHUS
TeNa Mo OKPY>KHOCTH C
MTOCTOSIHHOW 110 MOJTYJIIO
CKOpOCTBHIO" WK
"HccnenoBanue
3aBUCUMOCTH IIEpUOJA
oOpalieHnss KOHUYECKOTro
MasiTHUKA OT €ro
napameTpoB"

Pu3NYECKUN IPAKTUKYM I10
teme "U3mepenue
PaBHOACHCTBYIOLIECH CUIIbI
IpU IBHKEHUH OpycKa 1o

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/physics
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151

HAKJIOHHOM TJIOCKOCTH" MIIH
"[IpoBepka runoTe3sl 0
HE3aBHCHMOCTH BpEMEHU
JBUXKEHHS OpycKa 1o
HAKJIOHHOM IJTIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT
ero mMaccor"

DuU3nYeCKuil MPAKTUKYM I10
teme "UcciaenoBanue
3aBUCHUMOCTH CHJI
YIPYTroCTH, BOSHUKAIOIINX B
MPY>KWHE U PE3UHOBOM
oOpasiie, OT ux
nedopMmaruu' uiu
"N3yueHne NBUKEHUS
CUCTEMBI Tell, CBI3aHHBIX
HUTHIO, IEPEKUHYTON Uepe3
n€rkuii 610K"

152

Pu3nYeCcKuil IPAKTUKYM 110
teme "H3mepenue

K03 uLIreHTa TpEeHus 1o
BEJIMYNHE YTJIOBOTO

ko3 Punenta
3aBucumoctu Frp(N)" wnu
"NccneqoBanue IBUKEHUS
Opycka 1Mo HaKJIOHHOM
IJIOCKOCTH C ITEPEMEHHBIM
K03 dumeHToM TpeHus"
nin "M3yuenue qBUKEHUS

http://www.e-science.ru/physics




rpy3a Ha Bajly ¢ TpeHHeM"

153

154

DuU3nYeCKui MPAKTUKYM I10
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPIOTO TEJIA, UMEIOIIETO
OCh BpalleHus" uimn
"KonctpyupoBanue
KPOHILTEHHOB U PacuéT CHl
ynpyroctu" uinm "U3yuenue
YCTOHYHBOCTH TBEPIOTO
TeNa, UMEIOUIETo IJI0MAb
onopst"

dusnueckuil NpaKTUKYM 10
teme "M3mepenne
UMITyJIbCa TeJa Mo
TOPMO3HOMY IIyTH" WK
"N3mMepeHue CUibl TATH,
CKOPOCTH MOJIENN
AIEKTPOMOOUIIS 1
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHeHUE U3MEHEHUS
MMITyJIbCa TeJla C
UMITYJIbCOM CUJIBI" MU
"HccnenoBanue
COXpaHEHHMsI UMITyJIbCa TIPU
YIPYroM B3aWMOJEHCTBHUN"
unu "U3mepenue
KMHETUYECKON SHEPrUu
T€Na 10 TOPMO3HOMY ITyTH"

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/

155

Pu3NYECKUN IPAKTUKYM 110
teme "M3ydenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH1I0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" UiIn
"N3y4eHne n30X0pHOTro
npouecca" win "N3yuenue
n300apHoro nporecca" uiu
"IIpoBepka ypaBHEHUs
COCTOSAHUS"

https://videoteka.apkpro.ru/

156

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue yaenbHoM
TEINIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnemoBanue
aanabaTtHoro npoiecca"
nn "U3yuenue
B3aUMOCBSI3H YPHEPTUU
MEXMOJIEKYJISIPHOTO
B3aNMOJICHCTBUS 1
TEeMITepaTypbl KUTICHHS
JKugkocren"

http://www.e-science.ru/physics

157

Pu3nYecKuil IPAKTUKYM 110
teme "M3yuenue
3aKOHOMEPHOCTEMN
WCTIapEHUs KUIKOCTEH" NN
"N3mepeHue yaeapHOM

http://www.e-science.ru/physics



https://videoteka.apkpro.ru/

TEIUIOTHI TIJIaBJICHHS Jibaa"
unu "M3yueHne CBONCTB
HACBHIIIEHHBIX MTapOB" WU
"N3mepenune abcomroTHOM
BJIQXKHOCTH BO3/lyXa U
OIICHKA MacChl IapoB B
nomenienuun". U3mepenue
Ko duneHTa
MOBEPXHOCTHOTO
HATSHKEHUS

158

Pu3nYeCcKuil IPAKTUKYM 110
teme "HaOmronenue
IpEBpALEHUs] SHEPTUU
3apsKEHHOT0 KOHJEHCAaTopa
B SHEPTUIO U3Ty4EHUS
cBeTonuoma’ uin
"HM3y4eHne MpOTEeKaHUs
TOKA B IIETIH, COIEPKaLICH
KOHJIeHcaTop'" min
"Pacnipenenenue pasHocTH
MOTEHLINAJIOB (HaNPSKEHUs)
IIPU [1OCJIEJOBATEILHOM
COETMHEHUU
KOHJIEHCAaTOpoB"

https://www.vascak.cz/physicsanimations.ph
p

159

Pu3nYecKuil IPAKTUKYM I10
TeMme "UccienoBanue
CMEIIaHHOTO COEIMHEHUS
pe3uctopoB" UiImu
"N3MepeHue yaeapHOro



https://www.vascak.cz/physicsanimations.php
https://www.vascak.cz/physicsanimations.php

160

CONPOTHUBIICHUS
MIPOBOJHUKOB" WIJIN
"UccnenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS TS JIAMITBI
HakajauBaHus"

Du3nyeCcKuil MPaKTUKYM I10
teme "HaOmronenune
3JIEKTpoJn3a" Uin
"U3mepenue 3apsiia
OJIHOBAJICHTHOT'O MOHA" UK
"HUccnenoBaHue
3aBUCUMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHarue
BOJIbT-aMIIEPHOU
XapakTEepUCTUKU auoaa”

https://videoteka.apkpro.ru/

161

PesepBHBIi ypOK.
O06o06mIeH e U
cHCcTeMaTu3amys 3HaHuH 110
teMe "Kunemaruka"

https://www.vascak.cz/physicsanimations.ph
p

162

PesepBHBIi ypOK.
0O00011eHne n
CHUCTeMaTH3aIlMsl 3HaHUH 110
teme "Jlunamuka"

https://www.vascak.cz/physicsanimations.ph
p

163

PesepBHBIi ypOK.
0O000meHne n
CUCTeMaTU3alys 3HaHUH 110

https://www.vascak.cz/physicsanimations.ph
p
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teme "Cratuka TBEpA0ro
Tena"

164

PesepBHBIi ypOK.
O0o0061IeH e U
cHCcTeMaTH3amys 3HaHUH 110
TeMe "3aKOHbI COXPAHEHUS
B MeXaHHKe"

http://www.e-science.ru/physics

165

PesepBHBII ypOK.
O0o0061IeHNE U
CHCTEeMAaTH3amys 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKO
i Teopun"

http://www.e-science.ru/physics

166

PesepBHBII ypOK.
O0o061IeHNE U
cHCTeMaTH3amus 3HaHUH 110
teme "TepMoauHaMuKa.
TenmoBrle MalTuHE"

167

PesepBHBIi ypOK.
0O0001eHue 1
CHUCTEMaTU3alus 3HAHUN 110
TeMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

https://videoteka.apkpro.ru/

168

PesepBHBIi ypOK.
0O00011eHne n
cUCTEeMaTU3aIus 3HaHUM 110
TeMe "DIeKTpruyecKoe
nose"

https://www.vascak.cz/physicsanimations.ph
p



https://videoteka.apkpro.ru/
https://www.vascak.cz/physicsanimations.php
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PesepBHBIi ypOK.
0O0001EeHue 1

169 cucTeMaTH3aus 3HaHUi 110
teMe "IlocToAHHBIN
3NIEKTPUYECKUM TOK"

PesepBHBIi ypOK.
0O0001EeHuEe 1

170 cucTeMaTU3aus 3HaHU 110
teme "TOoKHM B pa3IMuHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16

http://www.e-science.ru/physics

https://videoteka.apkpro.ru/
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

B3aumoneiicteue
MOCTOSIHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM.
MaruuTHOE noJie.
I'unore3za Amrmepa

https://www.vascak.cz/physicsanimations.php

Bexrop MarHuTHON
uHAyKIuU. [IpuHimn
CYTNEPIIO3UIINH
MardATHBIX ITOJICH.
JIMHMY MarHUTHOM

WHIYKIAH

http://www.e-science.ru/physics

MarnuTtHoE 110J1e
MPOBOJHUKA C TOKOM.
OmneIT OpcTena

https://www.vascak.cz/physicsanimations.php

Cuna Amriepa, e
HaIpaBJICHUEC U MOOYJIb

Pemenue 3agau

http://elkin52.narod.ru/

https://videoteka.apkpro.ru/

[IpumeHeHne 3aKoHa
Awmmepa.
DIEeKTPOU3MEPUTEIILHBIE
npubopsI

http://elkin52.narod.ru/

Cuna Jlopenna, e€
HaTpaBJICHUE H MOJTYJIb.

http://elkin52.narod.ru/



https://videoteka.apkpro.ru/

JIBr>KeHUe 3apsyKEHHOU
4aCTULBI B OJHOPOJHOM
MarHMTHOM I10JI€

Pemenue 3agau

Pabota cunbl Jlopeniia

http://metodist.lbz.ru/

10

11

12

13

Pemenue 3agau

MarsauTHOE 110JI€ B
BCILIECTBE.
deppoMarHeTuky, napa-
W TMaMarHeTUKU

OcHOBHbBIC CBOMCTBA
(heppoMarHeTuKoB.
[Ipumenenne
(dbeppoMarHeTUKoOB

Pemienue 3amaud mo teme
"MargutHoe mnoJie"

http://elkin52.narod.ru/

https://videoteka.apkpro.ru/

https://www.vascak.cz/physicsanimations.php

14

15

Perenue 3agay mo teme
"MarautHoe moJe"

SBnenue
3JIEKTPOMATrHUTHOMN
nHaykuuu. [otok
BEKTOpPa MarHUTHOMN
WUHIYKIUH

http://metodist.lbz.ru/

16

17

OC unnykuuu
3akoH
ANEKTPOMArHUTHOM
unaykunn Dapanes

https://videoteka.apkpro.ru/

18

Buxpesoe



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

ANEKTPUYECKOE IOJIE.
Toxu dyko

19

20

O/1C unaykuuu B
JBIDKYIUXCS
MIPOBOTHUKAX

Pemrenue 3anau

https://www.vascak.cz/physicsanimations.php

21

IIpaBuio Jlenna

22

23

24

25

NHAyKTUBHOCTS.
Karymka
WHAYKTUBHOCTH B LEIH
IMOCTOSTHHOTO TOKa

SBnenue
camouHykuuu. J1C
CaMOMHTYKITHH
DHeprust MarHUTHOTO
MOJISt KATYIIKH C TOKOM.
DNEeKTpOMarHuTHOE
nosue

Pemenue 3agau

http://metodist.lbz.ru/

http://metodist.Ibz.ru/

https://videoteka.apkpro.ru/

26

O06001menue u
cucTeMaTH3aInsI 3HaHUH
110 TEME
"DnexTpoauHaMuka"

27

28

KonrtponbHas pabora no
TeMe
"OnexTpoaguHamuka"

KoneobarensHas
cucrema. CBOOOIHBIE

https://www.vascak.cz/physicsanimations.php

http://metodist.Ibz.ru/



https://videoteka.apkpro.ru/

KOJIEOaHUS.
l"apmonuueckue
KOJIeOaHusA

29

Kunematnueckoe u
IAHAMHYECKOE

onucaHue 1
Kose0aTeIbHbBIX

JIBUKCHUU

https://www.vascak.cz/physicsanimations.php

30

31

DHepreTuveckoe

onucanue. BeiBox
JTUHAMHYECKOTO

OIMMCaHUS

rapMOHUYECKUX 1
KosebaHuii U3 ux
SHEPreTUYECKOro U
KHHEMAaTHYECKOI0

OITHCAHHUS

Ammuiutyna u ¢asza
Kosie0aHui

https://videoteka.apkpro.ru/

https://www.vascak.cz/physicsanimations.php

32

33

ITepuon n wacrora
koseOanuii. [lepuon
MaJbIX CBOOOTHBIX
KoseOaHuit
MaTeMaTH4eCKOro
MasTHUKa. [lepuon
CBOOOIHBIX KOJI€eOaHUNI
MIPYKUHHOTO MasiTHUKA

3aryxaromue
KoJIeOaHMsI.

https://videoteka.apkpro.ru/
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BrinyxneHHbie
Kkosebanns. Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3anau

http://metodist.lbz.ru/

36

VYpoxk-koHpepeHuus
"MexaHuueckue
KoJieOaHus B
MY3bIKaJIbHbBIX
HHCTpyMeHTax"

https://videoteka.apkpro.ru/

37

O06o0061IeHNE U
CHCTEMAaTH3aINsI 3HaHUH
1o TeMme "MexaHu4decKkue
Konebanus"

38

39

DNeKTpOMarHuTHHIC
Koje0aHusl.
KonebaTtenbHbIil KOHTYD

®opmyna Tomcona.
CBs13p aMIUIATY 1B
3aps/ia KOHJIEHcaTopa ¢
aMIUIUTYI0M CUJIBI TOKA
B K0J1e0aTeIbHOM
KOHTYype

https://www.vascak.cz/physicsanimations.php

http://metodist.lbz.ru/

40

41

3aKOH COXpaHEHUS
SHEPTHUHU B UICATEHOM
K0J1e0aTeIbHOM KOHTYpE

3aryxaromue
ANEKTPOMArHUTHBIE
KoJIeOaHMsI.

https://videoteka.apkpro.ru/

http://metodist.Ibz.ru/
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https://videoteka.apkpro.ru/

BrinyxneHHbie
3JIEKTPOMArHUTHBIE
KOJIeOaHusA

42

IlepeMeHHBIH TOK.
Pesucrop n
KOH/JICHCATOD B LIETIH
IIEPEMEHHOT0 TOKa

https://www.vascak.cz/physicsanimations.php

43

44

45

46

47

Karymka
MHJYKTUBHOCTH B LIETIH
IIEPEMEHHOT0 TOKa

3axon Oma mis
AIEKTPUICCKOH 1ETTH
MEPEMEHHOTO TOKa

MormHocTh
MePEMEHHOTO TOKa.
AMIUTUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNE
CHJIBI TOKA U
HaIpsHKEHUS

Pezonanc B
AIEKTPUYECKOH 1N

Pemenue 3agau

https://www.vascak.cz/physicsanimations.php

http://metodist.lbz.ru/

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/

48

Uneanpubrii
TpanchopmaTop.
[IpousBoacTso,
nepenava u
notpebieHue
ANEKTPUYECKOI SHEPTUU

http://metodist.lbz.ru/



https://videoteka.apkpro.ru/
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49

50

DKOJIOTrM4ECKUE PUCKU
[P POU3BOJICTBE
ANEKTPOIHEPTUH.
KynbTypa
UCIIOJIb30BAHUS
ANEKTPOIHEPIUH B
MMOBCEHEBHOW KU3HU

Penrenue 3anau

https://videoteka.apkpro.ru/

o1

52

53

54

Pemenue 3agau

O0600111eH1E U
cUCTeMaTH3als 3HaHUI
10 TEME
"DJIeKTpOMarHuTHbIE
KoncOanus"

MexaHnueckue BOJIHBbI.
XapakTepUCTUKU
MEXaHUYECKUX BOJIH

CBoiicTBa
MEXaHUYECKUX BOJIH

http://metodist.lbz.ru/

https://www.vascak.cz/physicsanimations.php

55

56

57

3ByK. XapaKTepUCTUKH
3ByKa

Wudpa3syk u
yibTpasByk. lllymoBoe
3arpsi3HeHue
OKpY>KaroIleu cpeibl

Pemenue 3agau

http://metodist.lbz.ru/

58

DNeKTpOMarHuTHBIC
BOJIHBL. U3nmydyeHue

https://videoteka.apkpro.ru/
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https://videoteka.apkpro.ru/

QJICKTPOMArHuTHBIX
BOJIH

59

OHeprus
ANEKTPOMArHUTHBIX
BoyiH. CBoMCTBa
ANEKTPOMArHUTHBIX
BOJIH

60

[MIxana

3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenue
3JIEKTPOMAarHUTHBIX

BOJIH B TCXHHUKEC U 6LITy

https://videoteka.apkpro.ru/

61

[TpuHIMIIBI paIKOCBA3U

1 TCIICBUACHUS.
Papunonokanus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

https://www.vascak.cz/physicsanimations.php

62

KonTponbHas padota no

Teme "Konebanus u
BOJTHEBI"

http://metodist.lbz.ru/

63

64

65

Caer. 3akoH
MPSMOJIMHENHOTO

pacnpocTpaHeHHUs CBeTa

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
MPSMOJIMHENHOT O

pacmpocTpaHeHHUs CBeTa

OTpa)KeHI/IC CB€Ta.

https://videoteka.apkpro.ru/

http://metodist.Ibz.ru/



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

[inockoe 3epkaino.
Cdepuueckoe 3epkano

66

67

68

IIpenomiieHue ceera.
AOCOIIOTHBIN U

OTHOCHUTEIBbHBIN

II0KAa3aTellb

npenomienusd. [lomHoe 1
BHYTPEHHEE OTPAKECHUE.
[Ipenenbublii yron

MIOJIHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenue 3amay Ha
MIPUMEHEHUE 3aKOHOB
OTpayKEHUS U
MPEIOMJICHUS CBETA
Xox JIydell B mpu3Me.
Jucnepcus ceTa.
CI10KHBIN COCTaB
oenoro cBera. I{Ber

https://videoteka.apkpro.ru/

http://metodist.Ibz.ru/

69

JInnzer. DokycHoe
paccTosHUE U 1
ONTHYECKas CUJjia JINH3BI

https://videoteka.apkpro.ru/

70

[Toctpoenue
M300pakeHUH B JIMH3aX
1 UX CUCTEMaXx.
VYBenu4ueHue JTUH3bI

71

Pemrenue 3agaq Ha
ITOCTPOEHHE 1
n300pakeHui,

https://www.vascak.cz/physicsanimations.php



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

MOJIy4aeMBbIX C
MTOMOLIBIO JIMH3

I'na3 xak onrrnueckas

72 http://metodist.lbz.ru/
cucTema
Pemrenue 3agau.

73 Hpenenst https://videoteka.apkpro.ru/
MIPUMEHUMOCTH
TE€OMETPHUYECKON ONTUKH

74 CKopocts ceeta H https://videoteka.apkpro.ru/
METO/IbI €€ U3MEPCHHUS

75 Hucnepcus cera https://videoteka.apkpro.ru/

76 HNutepdepennus ceera https://videoteka.apkpro.ru/
KorepenThsie
HUCTOYHHUKH. Y CIIOBUS

77 HaOI0ICHUS https://videoteka.apkpro.ru/
MaKCHUMYMOB U
MHUHUMYMOB

78 Pemenue 3amau

79 Hpumenenne https://www.vascak.cz/physicsanimations.php
uHTEpPEepeHIIN

80 Hudpaxius ceera
JudpakionHas

gy Pewcrka Yenosue http://metodist.Ibz.ru/
HaOJTIOICHUS TJIaBHBIX
MaKCHMYMOB

82 Pemenue 3amau

83 Honepeuriocts https://videoteka.apkpro.ru/

CBETOBBIX BOJIH.



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

[Tonspusanusa ceera

84

85

Pemrenue 3anau
CBeTOBBIE SIBJICHUS B
MIPUPOJIC

86

O0600111EHE U
cUCTeEMAaTH3alusd 3HaAaHUN
o teme "Omnruka"

https://videoteka.apkpro.ru/

87

88

89

90

KontposbHas pabota mo
TeMe «OnTuka»
I'pauu1et
MPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
AIEKTPOJIMHAMUKHU U
MIPUHIUTT
OTHOCHTEIBLHOCTHU
ITocTynarsr
CHenuaIbHON TeOpun
OTHOCHTEIBLHOCTHU

[IpocTpancTBeHHO-
BPEMEHHON UHTEPBAI.
[Ipeobpa3zoBanus
Jlopenua. Ycinosue
MPUYUHHOCTH.
OTHOCHUTENHHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHre BpeMEHH U
COKpAIICHHE JTUHBI

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/

http://metodist.lbz.ru/



https://videoteka.apkpro.ru/
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91

DHeprus U UMITYJbC
PEIATUBUCTCKOMN
YaCTHUIIbI

92

CBs13p Macchl ¢ 3Hepruein
Y UMITYJICOM
PENATUBUCTCKOMN
YaCTHULIbl. DHEPrus
HOKOs

https://videoteka.apkpro.ru/

93

94

PaBHOBecHOE TEILIOBOE
W3JTy4YCHHUE

3akoH cMeleHus Buna

http://metodist.lbz.ru/

https://www.vascak.cz/physicsanimations.php

95

T'unmoreza M. Ilinanka o
kBaHTax. DoTOHEI

96

97

98

DHeprus u UMITYJbC
¢doToHa

®orodrddext. OnbITH A.
I'. CroneroBa. 3aKoHBI
¢doroaddexra

VYpaBHeHue DitHIITEHA
s porodddexra.
"Kpacnas rpanuna"
¢doroaddexra

https://www.vascak.cz/physicsanimations.php

http://metodist.Ibz.ru/

99

JlaBrienne cBeta. OMBITHI
I1. H. JIeGenena

https://videoteka.apkpro.ru/

100

101

BomHOBEIE cBOliCTBA
YaCTHI]

Bomnsl ne bpoins.
JInuna BosHbl 1e bpoins

https://videoteka.apkpro.ru/
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1 pa3Mephl 00J1acTH
JIOKAJIA3aI[HH
JIBHDKYIIEHCS YaCTHIIbI

102

103

104

105

KopnyckyusipHo-
BOJIHOBOM JyaJIu3M
Judpakius 371eKTpOHOB
Ha KpUCTaJUIax

Crnenuduka u3mepeHui
B MUKpPOMHpE.
CooTHoleHus
HeomnpeaenéHHoCcTeN
I'eitzenbepra

Pemenue rpaduueckux
3a1a4y

https://www.vascak.cz/physicsanimations.php

https://www.vascak.cz/physicsanimations.php

https://www.vascak.cz/physicsanimations.php

http://metodist.Ibz.ru/

106

107

108

109

Pemenne pacu€rHbix
3aja4

KonTponbHas pabota mo
TeMmaM: "OcnoBrl CTO",
"KopnyckynsipHo-
BOJTHOBOM Jyanu3m"
OnbITH IO
HCCIIEIOBAHUIO
CTPOEHHS aToma.
[InanerapHas monens
aTtoma Pesepdopma

IToctynater bopa

https://videoteka.apkpro.ru/

110

Bungei ciektpos. CriekTp
YPOBHEW SHEPTUU ATOMA

http://metodist.lbz.ru/



https://videoteka.apkpro.ru/

BOJIOpO/IA

111

112

CnooHTaHHOE U
BBIHYKJICHHOE 1
M3JIy4eHHUE CBETa

Jlazep 1

http://metodist.lbz.ru/

113

Hyxnonnas monens siapa
I'eiizenOepra-lBaneHko.

3aps 1 MaccoBOE YUCIIO 1
siapa. 30TomBL.
PagnoakTuBHOCTB

http://metodist.Ibz.ru/

114

115

3aKoH paIM0aKTUBHOTO
pacnana. CBoricTBa
MOHHU3UPYIOIIETO

u3nyuyeHus. Bnusaue 1
PaOaKTUBHOCTH Ha

KUBBIE OPTaHU3MBI.
Jo3umerpus

DHeprus CBs3U
HYKJIOHOB B sI/Ipe.
Snepusie cuinbl. Jledexrt
Macchl sapa. SAnepHbie
peakuuu. SnepHeie
peaktopsl. [IpoGaembr 1
YIPaBIsEMOTO
TEPMOSIEPHOTO CUHTE3A.
DKOJOTHYECKHE aCIeKThI
pa3BUTHS AAEPHOU
SHEPTEeTUKU

https://videoteka.apkpro.ru/

http://metodist.lbz.ru/

116

Meroasl peructpauny u 1

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/
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HCCIICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIE
B3aUMO/CICTBHUA.
Bapuonsi, Me30HbI U
JICITOHEL.
IIpencrasnenue o
CranpmapTHOM MO,
KBapk-riroonnas
MO/IEJIb aJIPOHOB

117

®du3uka 3a npeaeaaMu
CranmapTHOM MOEH.
Témuas marepus u
TEMHAs SHEPIHUSL.
EnunctBo ¢pusnueckoit
KapTUHBI MUpa

http://metodist.lbz.ru/

118

Oransl pa3BUTUS
aCTPOHOMUU. 3HAUYCHHE
aCTPOHOMUU

http://metodist.lbz.ru/

119

[IpuMeHUMOCTh 3aKOHOB
(busuku 1151 O0BSACHEHUS
MIPUPOJIBI KOCMHUYECKUX
00BEKTOB. MeTo b
ACTPOHOMHUYECKUX
HCCIIeJOBaHUM

https://videoteka.apkpro.ru/

120

CoBpeMeHHbIE
OIITHYECKHUE TCIICCKOIIBI,
PaZNOTENECKOIIbI,
BHeaTMoc(epHas



https://videoteka.apkpro.ru/

aCTPOHOMUS

121

122

123

124

Bux 3Bé31H0r0 Heba.
Co3Besausl, AapKue
3BE3 MBI, INIAHETHI, UX
BUIMMOC JIBIKEHHUE

ConHeyHas cucTeMa.
Coununue. Conneunas
aKTUBHOCTL. MICTOUHUK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH.
Jnarpamma
"creKTpaJibHbIH Ki1acc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCJIENOBATEIHLHOCTH

http://metodist.lbz.ru/

https://videoteka.apkpro.ru/

125

126

127

Bnytpennee ctpoenue
3B&311. COBpeMEHHbIE
MIPEACTABICHUS O
MIPOUCXOXKIACHUU U
sBosronnu CosHIa u
3BE3/1. DTabl )KU3HU
3BE3]

Muneunsiii [1yre — Hamma
lNanaktuka. Tursl
raJlakTuK. YEpHBIE NBIPBI
B AJIpax TaJaKkTUK

Bcenennas. Pacmupenue
Bcenennoii. 3akoH

http://metodist.Ibz.ru/

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/
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Xab06ma. Teopus
Bospmioro B3peiBa.
PenukroBoe usnydenue

128

MacmrabHast CTpyKTYypa
Bcenennon.
MertaranakTuka

https://www.vascak.cz/physicsanimations.php

129

130

Hepewménnsie mpobiembl
aCTPOHOMUU

Ou3nyeckuil NpakTUKyM
o teme "UcciaenoBanue
MardUTHOI'O MOJIS
MMOCTOSIHHBIX MarHUTOB"
w "UccnemoBanne
CBOICTB
(dbeppoMarHeTUKoOB" WU
"HccnemoBanue
JIEHCTBHS IOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM"

http://metodist.lbz.ru/

http://metodist.lbz.ru/

131

PuU3NYECKUN NPAKTUKYM
o teme "M3mepenne
cwiibl Ammnepa nuinu
"N3yueHue 3aBUCUMOCTH
cwIbl AMIiepa OT CHIIbI
TOKa" WK
"Onpenenenue
MarHMTHON MHTYKIIUU
Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

http://metodist.lbz.ru/




132

133

PuU3NYECKU IPAKTUKYM
no teme "UcciaenoBanue
SIBJICHUS
3JICKTPOMArHUTHOM
UHAYKIUU'" Win
"Onpenenenue
WHJIYKIIUA BUXPEBOTO
MarHuTHOTO 1oasa"

Ou3nyeckuil NpakTUKyM
o teme "UcciaenoBanue
SIBJICHUS
CaMOMHAYKIUHU" UITN
"Coopka Mmozenu
3JIEKTPOMArHUTHOT'O
reHeparopa"

https://videoteka.apkpro.ru/

134

PuU3NYECKU IPAKTUKYM
o Teme "N3mepenue
nepuo/ia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U
MIPY>KUHHOTO
MasATHUKOB"

https://www.vascak.cz/physicsanimations.php

135

PuU3NYECKUN NPAKTUKYM
0 TeMe
"[IpeobpazoBanue
SHEPTUH B NPYKUHHOM
MasgTHHUKE"

http://metodist.Ibz.ru/

136

Pu3nYeCcKUil IPAKTUKYM
o TeMe "HccnenoBanue
MIEPEMEHHOT0 TOKa Yepes

https://videoteka.apkpro.ru/
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137

138

IIOCJICIOBATEIIFHO
COEeIUHEHHBIC
KOHJICHCATOP, KaTYIIKY
U pe3ucTop" uiun
"UccnenoBanue pabOThI
HCTOYHHKOB CBETa B
LTI [TEPEMEHHOT0
TOKa"

dusnueckuil NpaKTUKyM
o teme "U3yuenue
[apaMeTPOB 3ByKOBOM
BOJIHBI"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
MoKazaress
MIpeIoMJIEHUs CTeKIa"
unu "[lonyuenue
M300pakKeHUs B CUCTEME
13 IJIOCKOT0 3epKaja U
JUH3BI"

https://videoteka.apkpro.ru/

139

140

PuU3HYECKUN IPAKTUKYM
o TeMe "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUS OT BEIECTBa
(Ha mpuMepe KHUIKUX
nuH3)" wnm "U3mepenue
(hOKYCHOTO pPacCTOSIHHS
paccenBarOnIMX JUH3"

Pu3NYECKUl IPAKTUKYM

https://videoteka.apkpro.ru/
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o teme "HabGmonenue
nudpakIum,
uHTEephEepeHITUN U
noJjsipuszanuu ceera'

141

142

PuU3NYECKU IPAKTUKYM
o Teme "OnpeneneHue
UMITYJIbCA ¥ DHEPTUU
PENATUBUCTCKUX YaCTHUIL
(o pororpadusm
TPEKOB 3aPsKEHHBIX
YJaCTHIl B MATHUTHOM
nose)"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
nocrosinHoi [Inanka Ha
OCHOBE UCCJIEZIOBAHUS
dboTorddexra" nnm
"HccnenoBanue
3aBHUCHUMOCTH CHJIbI TOKa
4yepe3 CBETOHUO OT
HanpspkeHns"

https://videoteka.apkpro.ru/

http://www.e-science.ru/physics

143

PuU3NYECKUN NPAKTUKYM
o TeMe "HccnenoBanue
CIIEKTpa pa3pe’KeHHOro
aTOMapHOI0 BOAOPOJA U
U3MEpPEHUE NMOCTOSHHON
Punbepra"

http://metodist.Ibz.ru/

144

Pu3NYECKU IPAKTUKYM
o TeMe "HccnenoBanue

https://videoteka.apkpro.ru/
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145

paoaKkTUBHOTO (OHA C
HCIIOIb30BaHUEM
no3umeTpa Win
"M3y4yeHue noriomeHus
OeTa-4acTHUIl
amroMuHueM"

Du3nYeCKUil MPaKTUKYM
o teMe "HaOironeHus
3BE31HOro Heba
HEBOOPYKEHHBIM TJ1a30M
C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISt
onpeeaeHus
MMOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIC CO3BE3IHS
CesepHoro nonymapus
U sipKHe 3BE3/1bI" WIIH
"HaOmroaeHus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH U
3BE3IHBIX CKOILICHUN"

http://www.e-science.ru/physics

146

O6o06menue n
CHUCTeMaTH3aITUs
3HaHuU. Ponb ¢uzuku u
aACTPOHOMUU B
3KOHOMHYECKOH,

http://metodist.lbz.ru/




TEXHOJIOTHYECKOM,
COLIMAIbHOMN U
ATHUYECKOH chepax
NeATeIIbHOCTH YCIIOBEKA

147

148

149

O06o061ieHue U
CHCTEMAaTHU3alHs
3HaHui. Pons 1 MecTo
(bU3UKH U aCTPOHOMHUH B
COBPEMEHHOUN HayYHOU
KapTUHE MHpa

Oo6o06menne n
CUCTEeMAaTH3alHs
3HaHuil. Poib
¢busnueckoil Teopuu B
hopmMupoBaHUHN
MPEJCTAaBICHUMN O
¢bu3nueckoil kapTuHe
MHUpa, MECTO
(bu3MYECKOI KapTHUHBI
MUpa B 0011eM psIy
COBpPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUM O
pHUpoJIe

O6o06menue u
CUCTeMaTH3aIvsl 3HAaHUH
no teme "Kunemartuka"

https://www.vascak.cz/physicsanimations.php

https://videoteka.apkpro.ru/

https://www.vascak.cz/physicsanimations.php

150

O06001menue u
cHCTEMaTH3aInsI 3HaHUH



https://videoteka.apkpro.ru/

o teme "Kunemarnka"

151

152

153

154

155

156

157

O06001IeHNEe 1
cucTeMaTu3alus 3HaHu!
o teme "Jlunamuka"

O06001enue u
CHCTEMAaTH3alHsl 3HAaHUH
o Teme "CraTtuka
TBeporo Tena"

O0600111eH1E U
CHCTEMAaTH3alHs 3HAHUI
1o TeMme "3aKOHBI
COXpaHEHUs B
MexaHuke"

O06006111eH1E U
CHCTEMAaTH3alHs 3HAHUI
mo Teme "OCHOBBI
MOJIEKYJIIPHO-
KMHETH4YecKoi Teopun"

O06o06menue u
CHCTEMaTHU3allNs 3HAHUI
10 TEME
"TepMoarHAMHUKA.
TennoBwie MaIuHbL"

O06o01enue u
CHUCTEMAaTH3alMsl 3HAaHUU
110 TeMe "ArperaTHsle
COCTOSIHUSI BEIIECTBA.
dazoBble nepexobl"”

O0600111eHE U

https://videoteka.apkpro.ru/

https://www.vascak.cz/physicsanimations.php

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

cucTeMaTu3anus 3HaHUI
10 TeEME
"Dnektpuueckoe nosie"

158

O06o061ieHuE U
CHCTeMaTHu3alus 3HaHUI
o teme "IlocToSHHBIN
AJIEKTPUYECKUMA TOK"

https://www.vascak.cz/physicsanimations.php

159

O06o061ieHue U
CHCTEeMaTH3allus 3HaHUI
o teme "Toku B
pa3nuyYHbIX cpenax”

https://videoteka.apkpro.ru/

160

161

O06006111eHE U
CHCTEMAaTH3aINsI 3HaHUH
1o TeMme "MarauTHoe
mmoJjie"

PesepBHbIii yPOK.
O06o0ueHne n
cHCTEMaTH3aINsI 3HAaHUH
0 TeMe
"DJIeKTpOMAarHuTHaS
UHIyKIUS"

https://videoteka.apkpro.ru/

https://www.vascak.cz/physicsanimations.php

162

PesepBHBIii ypOK.
O06001menue u
cUCTEMaTH3aInsI 3HaHUHN
o TeMe "MexaHnueckie
KoneOanus"

http://www.e-science.ru/physics

163

PesepBHBIii ypoK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH



https://videoteka.apkpro.ru/
https://videoteka.apkpro.ru/

o TeMe
"DNeKTpOMarHUuTHbIE
KoseOanus"

164

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
o Teme "MexaHndeckue
Y 3JIEKTPOMAarHUTHBIE
BOJHBI"

https://videoteka.apkpro.ru/

165

PesepBHBIii ypOK.
O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUH
o Teme "Onrtuka"

https://videoteka.apkpro.ru/

166

PesepBHBIii ypOK.
O06o061IeHuE U
CHCTEMaTH3aINsI 3HAaHUH
o teme "OcuoBel CTO"

https://videoteka.apkpro.ru/

167

PesepBHBIii ypOK.
O06o0menue n
CHCTEMaTH3aINsI 3HAaHUH
0 TeMe
"KopnyckynsipHo-
BOJIHOBOM yanu3m"”

http://www.e-science.ru/physics

168

PesepBHBIil ypoK.
O06001menue u
cUCTEeMaTH3aInsI 3HaHUH
o Teme "dusnka
aroma"

http://www.e-science.ru/physics

169

Pe3epBHbIit ypok.

https://videoteka.apkpro.ru/
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O06o061ieHue U
CHCTEMAaTH3alHs 3HAaHUH
o Teme "dusuka
aTOMHOTO SApa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHBIii ypOK.
O06o0menue u

170 CUCTEMATHU3ANI 3HAHUN
o Teme "DIeMEHTBI
actpodu3uku"

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

170

16

https://www.vascak.cz/physicsanimations.php







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka (B 2 yactax), 10 knace/ I'ennenmreitn JI.O., bBynatoa A.A.,
Kopuunber W.H., Komkuna A.B.; nox penakuueit Opnosa B. A., OG1miecTBo ¢
orpann4eHHon oTBeTcTBeHHOCThIO « BMMHOM. JlaGoparopus 3HaHui»;
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Gusuka (B 2 yactsax), 11 knace/ I'enpentnreiin JI.J., Bynarosa A.A.,
Kopuunbses U.H., Komkuna A.B.; non pegakuueit Opnosa B.A., O0miectBo ¢
orpann4yeHHon oTBeTcTBeHHOCThIO « BMHOM. JIaGoparopus 3HaHUi»;
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemienue»

» ®usuka. Mexanunka, 10 knacc/ Makuies I'.4., Cunsgkos A.3., O01ecTBO ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

» ®usuka. MonekynsipHas ¢uszuka. Tepmoaunamuka, 10 kinace/ Msikuies
I'.4., CunsikoB A.3., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPODAY; AktmonepHoe oobtecTBo «M3marenbcTBo «IIpocBenieHney

» Guszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTpaHUYECHHONM OTBETCTBEHHOCTHIO «J[PODAY; AxiimoHepHOE

obmectBo «M3narenscTBo «IIpocBeienne



METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
[Iporpammel 1ist 001e00pazoBarenbHbIX yupexaeHuil. dusuka. AcTpoHOMUS.

7 — 11 xnaccel. — M.: [Ipoda. 2008.



