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I[HosicHUuTEIbHAA 3aNIUCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsbl, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COACPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroluxcsl.
[Iporpamma mno ¢Qusuke Ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruy OOYy4YeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHsS Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3uKe BKIIOUYACT:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUYUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX PabOYHMX MPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydvaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopmHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbICE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUH M TEXHOJIOTUH, a Takxke 00CYXKIeHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUAIIOB 0a3UpyeTcsl Ha UCIIOIb30BAHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JaOOpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO/II U3 OCOOEHHOCTEN MOYypOYHOTrO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYeCcKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 000OpynOBaHME I YYEHUYECKHX TPAKTHUYECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiein
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero 00pa3oBaHMs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOJAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM 4HCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bU3MYecKX JKCIEPUMEHTOB, aHalIM3a W HUHTEpHperanud HHpopMaimuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ 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 ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®dusuka — pyHIaMeHTaNnbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUCCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3UKeE.

Croco06b1 m3MepeHusi (U3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(pPOBBIC
WU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIEC CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYUMH  (a0coiroTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HWACATBHBINM Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOPHSL.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

N3mepenue cuibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yuyenue [ABWKEHHS Tejla, OpOIIEHHOrOo Topu3oHTaidbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUPOTHL. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fo,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Teld, HMEIOLIET0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHManbHble W HENOTEHLMAIbHbIE CWIbL. [loTeHIManbHAas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3Mepenre KHHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcaIbHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCcTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—KiamnelipoHa W BbIpak€HUE /JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

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

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUsi «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENIbHBIX TEIIOEMKOCTEN BEIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u kumeHue. YJelbHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0IaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBPFOTOHOBCKOU KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopmManuyd pe3MHOBOro oOpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OTHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl  DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH HJTUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COSUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJIC £.

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

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

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

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU TOCTOSTHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepennie D/IC u BHyTPEHHETO COMPOTHUBIICHHS] HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE PUOOPHI, IUPPOBasi 1a00paTOpHsI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKECHUE U KAITMJUIAPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 M OKUIAKOIO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3auMmoaelcTBHE MNOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBnenue HNEeKTpOMarHUTHOW MHAYKUMH. [lOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B ILENH TMOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
IeYb, COJICHOU/, 3alIUTa OT JIEKTPU3ALHUH TEN MPU IBUKEHUNA B MArHUTHOM I10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio 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 CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYECKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0/I€ KOJIeOaHH Ha YIIPYTOM TO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

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

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTess MpeIOMIICHHUS.

@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.

Ontuueckue npudopsl. Paspematoniast criocobHocTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHMKOB. Ilpumepnl KilacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO 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 pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl 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 aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  PUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPrUU  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXOAe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOmroienue iMHe4aToro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

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

MeTtonbl perucTpaiuy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

ConHeuHas cucrtema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJB30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil MPaKTUKYM.

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.

[IpoBeneHME  KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O0o01marnee NOBTOPEeHHUE.



O0o00uIeHNEe U cUCTEMaTU3alus COEpKAHUS pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
(duznyecKoil Teopuu, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUI
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

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

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUST B JKMBOW TNPHUPOAE, OKOJOTMUYECKHE PHUCKA TPH TPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIeKTpoJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYyKIUOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBBIC
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE pe3yabTaTbl OCBOCHHS Yy4yeOHoro mnpenMera «Pu3nka»
JOJKHBI OTPaXkaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUA:

e Cc(OpMUPOBAHHOCTh  TIPaXJAHCKOW  MMO3MLIMM  OOYy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUICKOI0 00IIECTBA;

e IMPHUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMHM B 0Opa3oBaTeIbLHOMN
OpraHu3aluu;

e yMEHHE B3aUMOJCHCTBOBATh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e chOpMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTPUOTHU3MA;

e [IEHHOCTHOE OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHHIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYLIETO (PU3NYECKON HayKe.

TPYAOBOI'0 BOCIIMTAHHSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiicTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpENENATh LENH JESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEYUST B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIQ/IETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOIAMHU
(bu3nYeCcKO HAYKH;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 MOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIIeHUs, HaXOAWThb ApPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

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 nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOrO COJIECpP KaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEP’KAHMS B PA3NIMUHBIX (PopMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd MW CMAT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATENIBHYIO  JESATEIBbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pediekcHu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E 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

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  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 TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BHICTPAWBAaTh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUIM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOHM, COIMAJIbHOM M JATHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKOM TEOPpUU —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYIECKON TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeine (U3MYecKkux Tel U
IPOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCoNMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICININ ra3a, KUJIKOCTH
U TBEPAOTO (KPUCTALTUMYECKOTO) Teja, UIeadbHbIM ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amuness juisi CKOPOCTH W IepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIr'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW JHEpPTruu,
YCJIOBUSI paBHOBECHUs] TBEPJIOro Teia), HPU HSTOM HCIOJIB30BATH
MaTeMaTU4eCKoe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
SHEPrUeN TEMIOBOIO JIBMKECHUS €0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH Jxoymsa—JIeHuna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJNb3ys BEITUYMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJbHAs DJHEPTUs, KHHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEprus ynpyrod nedpopmanuu NOpPYKUHBI, KOJMYECTBO TEIJIOTHI,
abCoJI0THAsg TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BAKYYyME W B JUIJEKTPUKE, IOTEHOHAI HJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYIIAs CWja, Cwia  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEHOBATEIbHBIM U
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(Pdy3us, UcrmapeHue,
KUIEHUE U KOHEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIUTONEPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE HM3MEpPEHHUS] (U3MYECKUX BEIMYMH, IMPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCJIEIOBATENBCKOW W IPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3a/auH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIHTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PallMOHATIEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMAaTPUBAEMO MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss BII Knacce mpeaMeTHbIE pe3ybTaThl HA YTIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCST YMEHUI:

MOHUMAaTh POJIb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
COIMAJIBHON M 3THYECKOH cdepax ACATEITHPHOCTH YEIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON HAYYHOW KapTHHE MHpA, POJb AaCTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M TMPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
AIEKTPOIUHAMUKH, CIICIIHATIBHON TEOPHUU OTHOCHUTEIBLHOCTH, KBAaHTOBOM
busuky, pons (puszudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3ndecKo KapTHHE MUPA, MECTO (HU3UYECKON KapTHUHBI MHUpa B 00IIEM
pSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTaBICHUIN O IPUPOJIE;
pasnmuyaTh YCJIOBUS TPHUMEHHUMOCTH MOJCIECH (HU3NYSCKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHus, MATEeMaTUYECKU MasSTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJieOaTebHBIN KOHTYp, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJICJIU CBETA;

pa3iuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYECHHOCTh UCITOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U IHEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apsl AlIpa, JHEPTHUSI CBA3U SApPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tell, DBOIIONNH 3BE3 1 BeeneHHoi;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JelaTh  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJNUTDH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON THUIMOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPy/la MpU MPOBEICHUM HCCIICI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HESABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
IPOBOANTH PacuéThl HA OCHOBAHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
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 pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M MPONU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

POSIBIISITH OpTaHU3aIMOHHBIC u MO3HAaBaTENbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACTIPENEISTh I€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecmle 06pA30OBATETBHBIE
padoThI padoThI pecypesi
Paznen 1.2JIEKTPOAUHAMHUKA
1.1 MarauTtHoe 1oJjie 14 BH6H_HOTeKa HOK
https://m.edsoo.ru
bubnunoreka LIOK
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 https://m.edsoo.ru
HTroro no pazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10 EH6H_HOTeKa HOK
https://m.edsoo.ru
bubnmorexa LIOK
2.2 DNeKTpOMarHuTHEIE KOoJeOaHHs 15 https://m.edsoo.ru
2.3 MexaHnuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 10 1 BH6H_HOTeKa LOK
https://m.edsoo.ru
2.4 Onrrka 25 1 BH6H_HOTeKa HOK
https://m.edsoo.ru
HToro mo pazueny 60

Paznea 3.0CHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTHU

bubnunorexa LIOK
3.1 Ocnosel CTO 5 1 https://m.edsoo.ru
HToro no pazneny S)
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM JTyaliu3m 15 https://m.eds00.ru
4.2 dusuka atomMa 5 puomtoreka LIOK

https://m.edsoo0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

dusuka aTOMHOTO AApa 1 3JIEMCHTAaPHBIX
HacCTHuIx

4.3

Hroro nmo pazaeny

5
25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA

bu6nmoreka [IOK
https://m.edso0.ru

bubnunoreka LIOK
51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 12 hitps://m.edsoo.ru
HToro no pasneny 12
Paznen 6.OM3NUYECKHUM IPAKTUKYM
. bubnnorexa [{OK
6.1 duznyeckuil NpakTUKyM 16 16 hitps:/m.eds00.ru
HTroro no pazneny 16
Pasznen 7.0bOBIIAIOIIEE IOBTOPEHUE
CucremaTu3anus 1 0000IIeHHE TPEIMETHOTO
71 COZIEPKAaHUS U OIbITA AEATENBHOCTH, 15 bubmmoreka [JOK
' MPUOOPETEHHOTO NIPU U3YYCHHUHU Kypca https://m.edsoo.ru
¢u3uxu 10 — 11 xnaccon
HToro no pazneny 15
bubnmorexa LIOK
Peseparioe Bpems 10 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB 110 170 16
IHHPOI'PAMME
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁl—lTpOJIbHI)Ie HpﬁaKanecmle WiydeHHST  0GPA3OBATENbHBIE
padoTbI padoTbI pecypeb
1 dusnka — pyHAaMeHTalbHas HayKa O 1 bubnuorexa [IOK

pUpoJIe

https://m.edso0.ru
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Hayunblii MeTOT TO3HAHUS K METObI

bu6mmoreka [IOK

2 UcCclieIoBaHusl (PU3HUSCKUX SBICHUMN https://m.edso0.ru
DKCIEpUMEHT U TEOpUs B IIpOLECCE Buborexa [IOK
3 nmo3HaHus npupoabl. HabmoaeHue u )
https://m.edsoo.ru
HKCHEPUMEHT B (DU3UKE
4 CriocoOsl u3MepeHust GU3MIECKUX bubnmoreka [JOK
BEJIMYMH https://m.edsoo.ru
AOCOIIOTHAS M OTHOCUTENIbHAS
3) MOTPEUTHOCTH N3MEPEHUH (PU3rmuecKux bubmmorexa LHOK
https://m.edsoo.ru
BEJIMYMH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3nku B GOPMHUPOBAHUU COBPEMEHHOMN bubnnorexa [JOK
HAYYHOU KapTHHBI MUPA, B TIPAKTHYECKOM https://m.edsoo.ru
NEeITEeIbHOCTH JII0IEH
Mexanunueckoe nBuxkenue. Cucrema
7 orcuera. OTHOCUTEIHHOCTD bubnuoteka [JOK
MEXaHUYeCKOTO JIBUKEHUs. [Ipsmast u https://m.edso0.ru
oOpaTHas 3a/1auu MEXaHUKH
PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.
8 Fpa(bnquKoe oﬁncaHI/Ie paBHOI\J/IIepHOFO bubmorexa HOK
. https://m.edsoo.ru
MPSIMOJIMHEHHOTO JBUKCHUS
Pannyc-BekTop MaTepHanbHON TOYKH, €TO
9 MPOEKIUH HAa OCU KOOP/IMHAT. bubnmnorexa [JOK
Tpaekropust. [Tepemerenre. CKOpOCTb. https://m.edsoo.ru
WX mpoekiun Ha OCH KOOPIMHAT
10 CnoxxeHue nepeMeneHuii U CKOpoCTei. bubnmoreka [JOK
Pemenue 3amau https://m.edsoo.ru
HepaBHomepHoe nBMkeHnEe. MTHOBEHHAS
11 CK(f)pOCTB. SPCKopJeIHI/Ie. [IpsimonuHeiiHOe bubmmorexa [IOK
https://m.edsoo.ru
JBYKEHHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucaHue NpSIMOJINHEHHOTO bubnuorexa [IOK

ABUXKCHUSA C ITIOCTOSAHHBIM YCKOPCHHUEM

https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

13

14

CBoOoaHoe majieHue. Y CKOpeHue
CcBOOOIHOTO IMaeHUs. 3aBUCUMOCTh
KOOPJHMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

JIBrokeHue Tela, OpoIIeHHOTO MO YTIIIOM
K TOPU3OHTY

bubmuoreka [JOK
https://m.edso0.ru

bubmuorexa [JOK
https://m.edso0.ru

15

Kpuonuneiinoe npuxenue. [[prxenue
10 OKPY>KHOCTH. YTJIOBas U JINHEMHAs
ckopoctb. [lepnona u yacrora.
LlenTpocTpeMUTENHLHOE U TIOJTHOE
yCKOpEHUE

bubmuorexa [JOK
https://m.edsoo.ru

16

17

KoHnTtposbHas paboTta 1mo teme
"Kuuemaruka"

IIepBb1if 3ak0oH HproTona. MHEpunanbabIe
cacTeMbl oTcuéTa. [IpuHuun
OTHOCUTEIbHOCTH [ ammes.
HeunepuuaneHsie cuctemsl 0OTCU€Ta

bubmuorexa [JOK
https://m.edsoo.ru

bubmuorexa [JOK
https://m.edsoo.ru

18

Cuna. PaBHOgelcTBYIOIAs cuiia. Bropoi
3axkoH HeroTona. Macca

19

20

B3aumoneiicteue ten. Tpernii 3aKk0H
Herorona

[Tpuniun cynepno3uiuu cui. Pemenne
3a71a4 Ha MpUMEHEeHUe 3aKk0HOB HproToHa

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHBAJIEHTHOCTh IPABUTALIMOHHON U
MHEPTHOU MaccChl

bu6mmorexa [IOK
https://m.edsoo.ru

22

23

Cuna TSDKeCTH U yCKOpEHUE CBOOOIHOTO
MaJeHUs

JIBr>keHre HeOeCHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMu4ecKasi ckopocTb. 3akoHbl Kerepa

24

Cuna ynpyroctu. 3akoH I'yka. Bec tena
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25

Cuna tpenus. [Ipupoaa v BUIbI cuil
TpeHus. [[BuxkeHue B KUIKOCTH U Ta3e C
y4€TOM CHUJIIBI COMPOTHUBIICHHUS CPEJIbI

26

27

28

Hasnenue. ['uapocratuueckoe AaBiIeHUE.
Cuna Apxumena

AOGCOIOTHO TBEPOE TEIIO.
[TocTymarenbHOE U BpaliaTebHOE
JBUKEHUE TBEPIOTO Telia

MoMeHT CHJIBI OTHOCHTEIILHO OCH
BparieHus. [1nedo cumbl

bu6mmoreka [IOK
https://m.edsoo.ru

29

30

CiioxeHue cuil, MPUJIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.
YcioBusl paBHOBECHS TBEPAOTO Tea.
Bunel paBHOBecHs

Pemenue 3agau

31

32

KonTponbHas pabota mo teme
"Munamuka. CTaTka TBEpIoTo Tena"

NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBI MaTEpHAIIBHBIX TOYEK. Teopema
0 JBJKCHMH LICHTPA Macc

bu6nmoreka [JOK
https://m.edsoo.ru

33

Wmnynbe cuitbl 1 U3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE JIBUXKEHHE

34

MoMeHT uMIysbca MaTepUanbHON TOUKH.
[IpencraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B IIEHTPAJIbHBIX MOJISIX

35

36

Pemrenue 3agau

Pabota cviibl Ha MajJOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
MpeACTaBICHUE pabOThI CHUITBI. MOIITHOCTD
CHJIbI



https://m.edsoo.ru/
https://m.edsoo.ru/

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUU KMHETHYECKOU SHEPTUH
MaTepUaIbHOM TOUKH

38

[loTeHuManbHBIE U HEMIOTEHIMAIBHBIC
cunsl. [lorennmanbsHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpCTBH KOCMHUYCCKasA CKOPOCTb. CBs13b
pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C
H3MEHEHHEM MEeXaHMYSCKOM OQHCPIUH
CHCTEMBI TEJI. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHCPI'un

bubmuorexa [JOK
https://m.edsoo.ru

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryiuu s UeaibHOM
KHUJKOCTU

41

42

KonTponbnas pabota no Teme "3aKOHBI
COXPAaHEHHUs B MeXaHHKe"

PazBuTue npeacrasienuii o npupoe
TertoTel. OcHOBHBIE nojiokeHust MKT.
Juddyszus. bpoyHoBckoe 1BUXKEHHE

43

Crpoenue ra3000pa3HbIX, )KUIAKUX U
TBEPJBIX TeJ. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BELIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru

44

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABoraapo

45

46
47

Temneparypa. TemioBoe paBHOBECHE.
Ilxana Ienbcus

Pemrenue 3agau
NneannHblii ra3. ['a30BbIe 3aKOHBI

48

VYpaBuenue MenaeneeBa-Knaneiipona.
Pemrenue 3agau

49

AOcoiroTHas Temrieparypa. 3akoH

T e N N
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JanpToHa

50

51

52
53

54

I/I3OHpOI_[CCCBI B HCaJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe npeacraBieHne
M30IPOLIECCOB: N30TEpMa, U30X0Pa,
n3obapa

OcnoBHoe ypaBHenue MKT
Pewmenne 3anau

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO
cpeAaHel KHHETUYECKON sHEpruei

MOCTYNATEIBHOr0 TEMJIOBOTO JIBUKEHUS
€€ 4acTHull

bu6mmoreka [IOK
https://m.edsoo.ru

55

56

O00011eHMEe ¥ cucTeMaTh3alus 3HaHUI
o teme "OcuoBet MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

58

59

TepMonnHaMuyeckas cucrema. 3ajaHue
BHEIIHUX ycyioBuil st T/l cucteMsl.
Buelnue u BHyTpeHHUE TapaMETPBI.
[Tapamerpsl T/] cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYMH, OIUCBIBAIOIIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpouzBomabHas penakcanus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mopens uaeanbHOTO raza B
TEpPMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOW MOJEIHU

bu6nmoreka [JOK
https://m.edsoo.ru

60

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPa)KCHUE JIJIS1 BHYTPEHHEN YHEPTUU

61

Bripaxkenue 1151 BHyTpEHHEW SHEPTUm
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OJHOATOMHOI'O HACAJIbHOI'O I'a3a.
KBa3zucraruueckue U HECTAaTHISCKHE
IIPOLECChI

62

DnemeHTapHas paboTa B TEpMOJAMHAMUKE.

Brruucnienue pabotsl no rpaduky
nporecca Ha pV-nuarpamme

63

Temnonepenaya kak criocod N3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIICHHS PadOTHI

bubmuoreka [JOK
https://m.edso0.ru

64

65

KonBek1us, TerionpoBoAHOCTb,
U3IIy4EeHUe

KommuectBo TennoTsl. TemIoéMKOCTE
Tena. Y ienbHas U MOJIsIpHast
TCINIOEMKOCTH BEIleCTBa. Y ACIbHAs
TEIUIOTa CropaHus TOIUIMBA

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIuIoneperaye

67

68

69

[TonsTre 06 aquabatHOM mpoiiecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KonnuecTBo TemnoTel v paboTa Kak Mepbl
U3MEHEHUs BHYTpeHHeH sHeprun TJ1
CUCTEMBI

Bropoii 3aKk0H TEpMOIMHAMUKY 1JIs
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeobpaTumocTs mpUpOaHBIX
IPOLIECCOB

70

71

72

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KIIJT

MakcumansHoe 3Hauenue KI1/. Hukn
Kapno

Pemrenue 3agau

bu6mmoreka [IOK
https://m.edso0.ru
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73

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBBIX ABUTraTelIed. TeruioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74

Pemrenue 3anau

75

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH
o Teme "Tepmonunamuka. TernoBbie
MAaIITUHEL"

76

77

78

KonTposbHas padboTa 1o Teme
"TepmoanHamuka. TenaoBbie MaIUHbI"

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kuneHue. Y genbHas
TEII0Ta mapooOpa3oBaHUs

HacplieHHbIE ¥ HEHACHIICHHBIE M1APHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACBIIICHHOTO [1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT
JABJICHUS B KUJKOCTHU

bubmuorexa [JOK
https://m.edsoo.ru

79
80

81

82

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTCIIbHAsA BJIAXKHOCTH

Pemenue 3agau

Teépaoe Teno. Kpucramimueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KPUCTAJIJIIOB

[TnaBnenue u kpucraum3anus. Y aenpHas
teruioTa tiaBneHus. CyOomumars

bu6mmorexa [IOK
https://m.edsoo.ru

83

84

Hedbopmaru TBEpAOTO Tena. PacTskeHue
u cxatue. Casur. Moayne FOnra. [Ipenen
yapyrux aedopmaruii

TenmoBoe pacMpeHue KUIKOCTEN U
TBEPABIX TEJI. AHTAPMOHU3M TEIUIOBBIX



https://m.edsoo.ru/
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KoJe0aHnii YacTHUI] BEIIECTBA

85

86
87

88

[IpeobpaszoBanue 3Hepruu B (Ha30BBIX
nepexoaax

YpaBHEHHE TEIIOBOTO OamaHca
Pemenue 3anau

IToBepXHOCTHOE HaATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noju

I/ICKPHBJ’IGHHOﬁ IOBCPXHOCTBIO ) KUAKOCTHU.

®opwmyiia Jlamiaca

bu6mmoreka [IOK
https://m.edso0.ru

89

90

91

O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH
1o Teme "ArperaTHble COCTOSTHUS
BeuiecTBa. PazoBble nepexoab"”

KonTponbhas padota no teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
da3zoBbIe Iepexoan"

DneKTpu3aIus Tei U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
BJIEKTPUYECKUX 3apsaoB. [IpoBonHMKH,
JIMRJIEKTPUKH U OJYIIPOBOAHUKHU

92

OneMeHTapHBIN MIEKTPUIECKUH 3apsil.
3aKOH COXpaHEHUS JIEKTPUUECKOTO
3apsijia

93
94

B3aumoneicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

Pemenue 3agau

95

96

Dnektpuueckoe none. Ero neiictBue Ha
BIIEKTPUYECKUE 3aPS bl

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[Tpo6uslii 3apsia. JIuHuM HapsHKEHHOCTH
IeKTpruecKkoro nojus. OgHOpoaHOe
JIIEKTPUYECKOE M0JIe

97

HOTCHI_[I/IEUIBHOCTI: QJICKTPOCTATHYICCKOI'O



https://m.edsoo.ru/

noJisi. Pa3HOCTh MOTEHIMAIOB U
HalpsHKEHNE

[TorennmansHas 3HEPTUs 3apA1a B

98 3JIeKTpocTaTuueckoM mosie. [lorennman 1
ANEKTPOCTATHYECKOTO TTOJISI
CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH

99 MMOTEHITUAJIOB JIJISl DJIEKTPOCTATHYECKOTO 1
TOJIS

100 HpI/I}{III/IH CYTIEPIIO3HIINH HTCKTPUICCKUX 1
noJie

101 Pewenue 3amau 1

102 [Tone Toueunoro 3apsana. [Tone 1
paBHOMEPHO 3apsHKEHHOMN chepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00BEmy mapa. [lone paBHOMEpHO 1
3apsKEeHHONW OECKOHEUHOMU TIIOCKOCTH

104 [TpoBOAHHKY B 2JIEKTPOCTATUIECKOM 1
moJie. Y CIIOBUE PAaBHOBECHS 3apsIOB

105 JIVMBIIEKTPUKH ¥ TTOTYIIPOBOTHUKH B 1
ANEKTPOCTATUYECKOM T0JIe
Kongencarop. OneKTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh 1
MJIOCKOTO KOHAEHCATOpa

107 [TapamensHOE COeMHEHNE 1
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COETMHEHNE 1 bubnmnoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru

109 DHeprus 3apsHKESHHOTO KOHACHCATOpa 1

110 Pemrenue 3anau 1

111 JIBrykeHne 3apsyKEeHHON YacTHIIbI B 1
OJTHOPO/IHOM DJIEKTPHUYECKOM TI0JIe

112 Pemenue 3amau 1
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O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI

113 " " 1
1o Teme "DIIeKTPUIECKOe MoJIe
114 KonTponbras pabota mo Teme 1
"Dnexkrpuyueckoe nosie"
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYLIECTBOBAHMSI [IOCTOSIHHOTO 1
ANEKTPUYECKOTO TOKa
116 Ucrounnku Toka. Hanpsixenue u 3/1C 1
117 3akoH OMa U1l yJacTKa LIETH. 1 bu6mmoreka [IOK
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru
3aBUCUMOCTh COIIPOTUBICHUS
118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JITTUHBI 1
1 TUIONIA U TIOTIEPEUHOT0 CEUCHHS
119 VY aenbHOE CONPOTUBIICHHE BEIIECTBRA. 1
Pemenue 3agau
120 [TocnenoBarensHOE, MapaieNabHOE, 1
CMENIaHHOE COEIMHEHUE ITPOBOIHUKOB
121 PacqcéT Pa3BETBIEHHBIX JJIEKTPUUECKHUX 1
uenei. [IpaBuna Kupxroda
122 Pemenue 3amau 1
123 Pabota snekTpuueckoro Toka. 3akoH 1 bubnuoreka [IOK
Jlxoyns —Jlenna https://m.edsoo.ru
124 Pemrenne 3agau 1
MOIIHOCTB 3JEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTH, BhIIEIsIEMAas Ha 1
pesucrope
bubnmuorexa [JOK
126 Pemenme sanas . https://m.edscL)E).ru
197 O/1C n BHYyTpEHHEE CONPOTUBIIEHNE 1
HMCTOYHUKA TOKA
128 3akon OMa 115 OJTHOM (3aMKHYTOM) 1

AJIEKTPUYECKON LIETTH
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129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1 BH6H_HOTCKa HOK

https://m.edsoo.ru

131 KopoTtkoe 3ambikanue 1

bubmuorexa [JOK

132 KonneHcarop B ienu moCcTOSSHHOTO TOKa 1 hitps://m.e dsﬁ).ru

133 Pemenue 3amau 1

134 Pemenue 38.113‘3 o T"eMe "IToCTOSIHHBII 1
AIEKTPUICCKUI TOK

135 Permtenue 3aﬂatv1 o T"eMe "TTocTOSIHHBIH 1
ANEKTPUICCKUHN TOK

136 Pemrenue 38.113‘3 o T"eMe "IToCTOSIHHBII 1
AIEKTPUICCKUI TOK

00O0IIeHNe U cCUCTeMaTU3alus 3HAaHUH

137 r?o Tel\lfe "ITocTossHABIM aneKL;quecxnﬁ 1 EH@I_HOTeKa HOK
oK ttps://m.edsoo0.ru

138 KonTponbHas pabota mo Teme 1
"IlocTOSIHHBIN 31eKTpUYECKUH TOK"

139 1?;?1251?;)6(0;:;3&1%OSHJII/I;\;(;;TI;%CKHIZ TOK 1 bubmorexa [IOK
B MeTayax. CBepXnpoBOIUMOCTb https://m.edsoo.ru
DNEeKTPUUECKUN TOK B pacTBOpaxX U

140 pacruiaBax 3JeKTPOJTUTOB. 3aKOHBI 1
Ddapagest ISl STEKTPOIU3a

N bu6mmoreka [JOK

141 DnexTpuuecKuii ToK B razax. [lmazma 1 https:/m.e dsg).ru

142 DNEKTPUUECKHUIA TOK B BaKyyMe. 1
Bakxyymubie mpuOopbl

143 DNEKTPUUECKUH TOK B MOITYIPOBOAHHUKAX 1

144 [TomynpoBOIHUKOBBIE TPUOOPEI 1

145 Du3nUeCcKuil MPaKTUKYM TI0 TEME 1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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146

"M3MepeHue cuiibl TOKa U HANPSIKEHUS B
L[ENY [IOCTOSIHHOI'O TOKA IPY TIOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO ¢ ITU(POBOIL JTabopaTropueit
no ¢uzuke. [lpumepsr namepenus
(bu3MYECKUX BEJIMYHMH MPHU MIOMOIIU
KOMIIBIOTEPHBIX JIaTYMKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopocTu"

bubmuorexa [JOK
https://m.edsoo.ru

147

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"
wnn "HccnenoBanue 3aBUCIMOCTH TYTH
OT BPEMEHH IPU PaBHOYCKOPECHHOM
NBHOKeHUN"

148

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHHsi CBOOOTHOTO
najgeHus" win "M3yuenue ABUKEHUS
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO
ckopocthio" win "HccnenoBanue
3aBHCUMOCTH N€pHO/1a 00paIeHus
KOHHMYECKOT'O0 MAasITHUKA OT €T0
napamerpoB"

150

Pu3NYeCKUil IPAKTUKYM 110 TEME
"U3mepeHune paBHOICHCTBYIOMIEH CHJITBI
IIPpU JABMKEHUH OpycKa 10 HaKJIOHHOU

bu6nmoreka [JOK
https://m.edso0.ru
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151

152

mwiockoctu" uiu "[IpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
win "M3ydyeHne ABM>KEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuid 6;10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ko3 duimenTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMocTd FTp(N)" wim
"HccnenoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOH MJIOCKOCTH C MePEMEHHBIM
koa¢pdunmenTom Tpenus" win "M3yuenue
JIBMDKEHUS TPpy3a Ha Baly C TpeHueM"

153

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPIOTO TENA, UMEIOIIETO OCh
Bpaienus" uinu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT CUJI ypyroctu"
nny "M3ydeHne yCTOM4YNBOCTH TBEPAOTO
TeJa, UMEIOLIETO TUIOIIA/b Onops!"

154

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue umIynbca Tena mno
TOpMO3HOMY ITyTH" 1y "M3Mepenue
CUJIBI TATH, CKOPOCTU MOJIENN
AJIEKTPOMOOHJISI ¥ MOIIIHOCTHU CHJTBI TATH"
unu "CpaBHEHUE U3MEHEHUS! UMITYJIbCA
TeJla ¢ UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs UMITYJIbCa

bubmuorexa [JOK
https://m.edsoo.ru
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MpY yIPYroM B3aUMOJICHUCTBUM" WA
"N3MepeHne KHHETUUECKON YHEPT UM Tea
10 TOPMO3HOMY TTyTH"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekOMeHI0BaHO HCIIOIb30BAHHE
udpoBoi TadopaTopun)" win
"M3y4yeHnre u30XopHOro npouecca" uiu
"N3yuenue nzobapHOTro mporuecca’ win
"[IpoBepka ypaBHEHUs1 COCTOSIHUSA"

156

157

158

Ou3nyecKkuil MPakTUKYM IO TeMe
"N3mepenue yaenbHoi TernaoéMkoctu"
nmu "HMccnenoBanue mpoiecca OCThIBaHUS
Benecta" win "HMccnemoBanne
apuabaTHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3U YHEPTUU
MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U
TEeMIIEpaTypbl KUIIEHUS )KUJIKOCTE"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUs
xuakocreil" nmu "M3mepenue yaenbHoi
TEIUIOTHI IIJIaBJICHUS JIbJ1a" UIIN
"N3y4yeHne cBOMCTB HACHIIIEHHBIX MTapOB"
win "M3mepenne abCoMOTHON BIaXXHOCTH
BO3/yXa U OI[EHKAa MacChl IapOB B
nomMenieHun". Msmepenue kodpduureHta
MTOBEPXHOCTHOTO HATSDKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTIHIO
n3nydeHus ceeroauona’ wim "M3yyenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIEH
koHzaeHcarop" unu "Pacnpenenenue
PA3HOCTU MOTEHIIUAIOB (HAMPSKEHUS )

bu6mmoreka [IOK
https://m.edso0.ru
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159

IIPU TIOCIIEIOBATEILHOM COCAMHEHUN
KOHJIEHCaTOpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue CMEIIAHHOTO COEIUHEHUS
pesuctopoB" unu "M3Mepenue yienabpHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"WccmenoBaHue 3aBUCUMOCTH CHIIBI TOKA
OT HANPSDKEHUS JUIS JIAMIThl HaKaJTMBaHUs"

160

Ou3nyecKkuii MPakTUKYM 0 TeMe
"HaOuroieHune amekTpon3a’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue 3aBUCHMOCTH
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

161

PesepBHrliit ypok. O60011eH1E U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Kunemartuka"

162

163

164

165

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3anus 3HaHUM 110 TeMe
"Tunamuka"

PesepubIil ypok. O6006111eHIE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"CraTtuka TBep0ro Tena"

PeseprubIil ypok. O60061eHIE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUS B MEXaHUKe"

PeseprubIil ypok. O60061eHIE 1
CHUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON
teopun"

166

PesepBHelit ypok. O600IICHHE 1
CHCTeMaTH3allus 3HAHUH [0 TeMe




"Tepmonunamuka. TenaoBbie MalIUHbI"

167

168

169

170

PesepBHbIil ypok. O60011eHIE 1
CHCTEMATH3allMs 3HAHHH 110 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBbIe nIepexoan"

PesepBHelit ypok. O600IICHHE 1
cCUCTeMaTH3alusl 3HaHHUH 110 TeMe
"DnekTpuueckoe mose"

PesepBHeIit ypok. O000IICHHE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"IloCcTOSIHHBIN 1EKTpUYECKUHM TOK"
PesepBHeIil ypok. O000IICHHE 1
cucTeMaTusaus 3Haguii no teme "Toku B
pa3IuyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

B3aumojeiicTBue NOCTOSIHHBIX MAarHUTOB
Y MIPOBOJIHUKOB C TOKOM. MarHuTHoe
none. ['unore3a Ammepa

bu6mmoreka [IOK
https://m.edso0.ru

Bekrop MmaruutHOM nHAYKIMU. [IpuHimn
CyNEPNO3UIIMU MAarHUTHBIX ToJeH. JInHun
MAarHUTHON MHAYKIIMH

bubmuorexa [JOK
https://m.edsoo.ru
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10
11

12

MarauTHOE 1oJjie MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, e€ HanpaBJIeHUE U MOAYJb
Pemenne 3anau

[TpumeHeHue 3akoHa AMnepa.
DNeKTpOUu3MepUTENbHbIE TPUOOPHI

Cuna Jlopeniia, e€ HanpaBJICHUE U
MOAyIb. JIBIDKEHUE 3apsKEHHON YaCTHUIIBI
B OTHOPOAHOM MAarHvMTHOM II0JIC

Pemenne 3anau

Pabota cusl Jlopeniia

Pemrenue 3amau

MarauTtHoe 1ose B BEUIECTBE.
deppomMarHeTUKH, mapa- u JuaMarHeTHKH
OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB.
[TpumeHnenue GpeppoMarHeTHKOB

|l [ SN S =

L

13

14

Pertennie 3agaud mo reme "MarauTHoe
mosne"
Pemrenue 3agad mo reMe "MarauTtHoe
mone"
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SIBienue BHCKTPOMaFHHTHOfI HHAYKIOUU.

15 N 1
[ToTok BeKTOpa MATHUTHOW WHAYKIIUU

16 O/1C uaaykuuu 1

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU 1
®dapazes

18 Buxpesoe anexkrpuueckoe noiie. Toku 1
Dyko

19 O/1C uHAYKIMU B JBUKYLIUXCS 1
MTPOBOTHUKAX

20 Pemenue 3amau 1

21 [IpaBuiio Jlenna 1

29 NunyktuBHOCTh. Karymka 1
WHIYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKa

23 SAsnenue camonnaykuuu. IC 1
CaMOWHTYKITHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C 1
TOKOM. DJIEKTPOMAarHuTHOE M0JIe

25 Pemenue 3amau 1

26 O06o001IeHye B cucTeMaTH3aIs 3HAHUH 110 1
Teme "DnekTpoarnHamMuKa"

97 'ISOHTpOHLHa}I paborta mo Teme 1

DOnekTpoanHaMuKa"

28 Konebarenpuas cucrema. CBOOOIHEIC 1
kosebanus. ['apmMoHnYeckue KonebaHus

29 Kunematnueckoe 1 THHAMHYECKOS 1
OITMCaHKE KOJIeOaTEIbLHBIX IBIKEHUN
DHepreTuveckoe onvucanne. BeiBos
JTUHAMUYECKOTO OITUCAHUS

30 TapMOHHYECKHUX KOJICOaHUH U3 MX 1

OHEPICTUYICCKOTO U KHHCMATHYCCKOI'O
OITMCaHHuA




31 Awmrutntynaa u asza konebanmit
[Tepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJICOaHUI

32 MareMaTthdeckoro masTHuka. [lepuon
CBOOOIHBIX KOJICOaHU TIPYKMHHOTO
MasTHHKA

33 3aryxatomue KojiebaHus. BeiHyk1eHHbIE
KoJjiebanusi. Pesonanc

34 ABTOKOJICOaHUS

35 Pemenwue 3amau
Ypok-konpepennus "MexaHnnyeckue

36 KoJie0aHUs B MY3bIKAIBHBIX
MHCTpyMeHTax"

37 O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110
teMe "MexaHudeckue Koneoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b

39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
TOKa B KOJIe0aTeIbHOM KOHTYpe

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIC

41 KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMArHUTHBIEC KOJeOaHus

42 IlepemeHnHsb1l TOK. Pesucrop u
KOHJICHCATOP B IETH MEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MEPEMEHHOT0 TOKa

44 3akoH OMa [ist JIeKTPUYECKOHN 1Ienu
MIePEMEHHOTO TOKA

45 MOoOMHOCTh MEPEMEHHOTO TOKA.




AMIUITMTYIHOE U JIEUCTBYIOIICE 3HAUCHUE
CHUJIBI TOKA U HAIPSIKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH 1eTH 1

47 Pemenue 3agau 1
WneanbHblif TpancdopmaTop.

48 [Ipou3BoaCcTBO, Mepeaya U MOTpeOICHHE 1
JIEKTPUYECKON SJHEPTUU
DKOJIOTUYECKHE PUCKHU TIPU TTPOU3BOJICTBE

49 anekTposHeprun. Kynbrypa 1
WCIIOJIb30BaHUS DJICKTPOIHEPTUHU B
MTOBCETHEBHOM JKU3HU

50 Pemenwue 3amau 1

51 Pemenue 3amau 1

59 O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 1
TeMe "DIeKTpOMarHUTHBIE KosieOaHus "

53 MexaHnueckre BOJHBI. XapaKTepUCTUKU 1
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Wudpa3syk u YIBTPasByK. IlTymoBoe 1
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl

57 Pemenue 3amau 1

58 DJIEKTpOMarHuTHbBIE BOJIHBIL. M3imyuenue 1
ANEKTPOMATrHUTHBIX BOJTH

59 DHeprus MEeKTPOMArHUTHBIX BOJH. 1
CBo¥icTBa 3JIEKTPOMArHUTHBIX BOJTH
[Ikana 31eKTPOMarHUTHBIX BOJTH.

60 [IpuMeHeHne IeKTPOMarHuTHBIX BOJIH B 1
TEXHHUKE U OBITY

61 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS. 1

Paaunonokanus. D1eKTpOMarHuTHOE




3arpsi3HEHUE OKPY KaIOIIEH Cpelibl

KonTponbnas pabora no teme

62 "Konebanus u BoiaHbI" 1

63 Caert. 3aKOH IPSIMOJIMHENHOTO 1
pacrnpocTpaHEHHs CBETa

64 Pemenue 3ajia Ha NPUMEHEHUE 3aK0Ha 1
IPSIMOJIMHEHHOTO pacpOCTPaHEHHs CBETa

65 OTtpaxenune ceta. [Liockoe 3epkaiio. 1
Cdepuueckoe 3epkaiio
[Ipemomitenne cBeTa. AGCOIIOTHBIN U
OTHOCHUTEIbHBIN [MOKa3aTeNb

66 npenomienus. [lonnoe BHyTpeHHEE 1
oTpaxkeHue. [IpenenbHbIil yroi moiHoro
BHYTPEHHETO OTPAKCHUS

67 Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHOB 1
OTPaXKEHMsI U TPEIOMIICHHsI CBETa

68 Xox ntyde B mpusMme. Jlucnepeus cBera. 1
CrnoxHblii cocTaB 6enoro ceera. L{petr

69 JInH3bl. @OKYCHOE pacCTOSIHUE U 1
OINTUYECKasi CUJIa JIMH3BI

70 [TocTpoenne n300pa>keHUi B IMH3aX U UX 1
cUCTEMax. Y BEJIMYECHUE JINH3bI
Pemienue 3a1a4 Ha MOCTpoeHUE

71 M300paXeHU, MOJIy4aeMbIX C ITOMOILBIO 1
JIMH3

72 ['1a3 xak ontuyeckas cucrema 1

73 Pemenue 3anat. [Ipenenbl mpUMEHUMOCTH 1
Te€OMETPHUYECKON OTITUKH

74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS 1

75 Jucnepcus cBera 1

76 Hutepdhepennus cpeta 1




KorepeHTHble HICTOUHUKH. Y CIIOBUS

1 HaOJI0ACHNSI MAKCUMYMOB 1 MUHUMYMOB 1

78 Pemenue 3amau 1

79 [Tpumenenne uHTEpHEpEeHINN 1

80 Judpakius cBeta 1

81 JudpakionHas pemeTka. Y coBue 1
Ha0JII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau 1

83 [TorepeyHOCTh CBETOBBIX BOJIH. 1
[Tonapuzanus cera

84 Pewenue 3amau 1

85 CBeTOBBIE SABJIICHUS B IPUPOJE 1

86 O0600611eHre U cucTeMaTu3alus 3HaHUu# 10 1
teme "OnTtuka"

87 Kontponbnas pabota mo teme «OnTuka 1
I'paHu1IBbI TPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKHU. 3aKOHBI 3JICKTPOTUHAMUKH U 1
IPUHIUI OTHOCUTEIBHOCTU

89 ITocTynatel cienuanbHOU TEOPUU 1
OTHOCHTEIIFHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 MPUIUHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JIeHHEe BPEMEHH
Y COKpaIIeHHUE JITHHBI

91 OHeprust ¥ UMNYJIbC PENSTUBACTCKON 1
YaCTHIIBI
CBs3b Macchl € HEpruei ¥ UMIYIbCOM

92 PENSATUBUCTCKOM YaCTUIBI. DHEPTHS 1
MOKOs

93 PaBHOBECHOE TEIIIOBOE M3TyUeHUE 1




94 3akoH cMelenus Buna 1

95 I'umoresza M. Ilnanka o kBaHTax. @OTOHBI 1

96 DHeprusi U UMIyJbc poToHa 1

97 ®dororddext. OnbiTer A. I'. CToneTona. 1
3akoHsl hoTorddexTa
VYpaBHeHnue DitHIITEHA 7151

98 dbotoarddekra. "Kpacnas rpanuma" 1
dorordpdekra

99 JaBnenue ceera. Onwithl [1. H. JIeOenepa 1

100 BoJiHOBEIE CBOMCTBA YaCTHII 1
Bounnbl ne bpoiinsd. [[imuHa BoJiHbI 1€

101 Bpoiins u pa3mMepsl 00J1aCTH JTOKATH3AIAH 1
JBUKYIICHCS YaCTHIIBI

102 KopnyckynspHo-BOTHOBOH Jyalin3m 1

103 Judpakius 37eKTPOHOB HAa KpUcTalax 1
Crenunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHolIeHUs HEOTIpeAeIEHHOCTEN 1
I'eiizenbepra

105 Pemenwue rpaduyueckux 3agad 1

106 Pemenne pacuéTHbIX 33124 1
Kontponbnas pabota mo Temam: "OCHOBBI

107 CTO", "KopnyckynsipHO-BOIHOBOM 1
Jyau3m"
OMBITHI TTO UCCIIEIOBAHUIO CTPOCHUS

108 atoma. [ImanerapHas Mojenb aroma 1
Pezepdopna

109 [Tocrymarer bopa 1

110 Buasl cnektpoB. CriekTp ypoBHEi 1
SHEPTUU aToMa BOJIOPO/Ia

111 CrIoHTaHHOE ¥ BBIHY)KJICHHOE U3TyUCHHE 1

CBCTa




112

Jlazep

113

Hyxnonnas moxens siapa I elizenOepra-
NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sAJIpa.
N3oTonbl. PagnoakTMBHOCTH

114

115

3aKOH paIMOAKTUBHOT'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3TYyUCHHUS.
BiusiHue pagnoakTHBHOCTH Ha KUBbIE
opranu3msl. /lozumerpus

DHeprus cBA3M HYKJIOHOB B S/pe.
Snepusle cuibl. Jledekt maccsl siipa.
SAnepHble peakuuu. SnepHple peakTophl.
[Ipob6aembl ynpaBisieMoro TepMosiepHOrO
CHHTE3a. DKOJIOTUYECKUE ACTIEKThI
pa3BUTHSA AEPHON SHEPTETUKH

116

MeToabl perucTpaniu U ucciael0BaHus
3JIEMEHTapHbBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOACHCTBUS.
bapuonbl, ME30HBI U JIEITOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-rimtooHHas MOJIEb aIpOHOB

117

118

®dusuka 3a npenenamu CTaHnapTHON
Mojaenu. TéMHas maTtepust U TEMHas
sHeprus. ENUHCTBO pu3NMuecKoil KapTHHBI
MHpa

OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMUU

119

120

[TpMeHNMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIBI KOCMHUUECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCClIeIOBaHNH

CoBpeMeHHBIE ONTHYECKHE TEIECKOTIHI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS




121

122

123

124

125

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/bI, IJIAHETHI, UX BUIUMOE JIBH)KEHHUE

Conneunas cucrema. Connie. ConHeyHas
akTUBHOCTH. McTounuk sHepruu CosHua u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKkTpanabHbIN Kiacc —
CBETUMOCTB"

3Be3 bl ITIaBHOM ITOCIIEA0BATEIILbHOCTH
Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXOKACHUH U 3BoJtonnu CoJHIA U
3BE3/1. DTambl )KU3HHU 3BE3]T

126

127

128

Muneunsiii [lyte — Hama 'anakTuka.
Tunel ramakTuk. YEpHBIE ABIPHI B Spax
TAIAKTUK

Bcenennas. Paciiupenne BeeneHHoid.
3akoH Xa06mna. Teopust bonbuioro B3psiBa.
PennkroBoe n3nydenue

MacmrabHas ctpykrypa Beenennoid.
MeraranakTuka

129

Hepeménnelie npo0iaeMbl aCTPOHOMUHU

130

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS
MOCTOSIHHBIX MarHUTOB" UK
"HccmeqoBannue CBOMCTB
¢deppomaruerukos" wnu "HccnenoBanue
JeMCTBUS MMOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue cuiibl AMriepa uinu
"M3y4yeHune 3aBUCUMOCTH CHJIbI AMIiepa OT




cuibl Toka" win "OnpeaesneHue
MarHUTHON MHAYKIIMM Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue IBJIEHUS
3JIEKTPOMArHUTHON MHIYKIMKU'" WA
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO 10A"

133

134

Ou3nyecKkuil MPakTUKYM 0 TeMe
"UccnenoBanue siBICHUS CAaMOMHTYKIIAN"
win "COopka MOIETH SIIEKTPOMArHUTHOTO
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX
KOJICOaAHUH HUTSHOTO U MPYKUHHOTO
MasTHHKOB"

135

136

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
HOCIeA0BaTEIILHO COCAUHEHHDBIC
KOHJIEHCATOP, KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENIM IEPEMEHHOT0 TOKa"

137

138

Pu3NYECKU MPAKTUKYM 110 TEME
"N3yueHne napameTpoB 3BYKOBOW BOJIHBI"

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue nokasaTelis MpeoMIICHUs
crexna" win "[lonydenue n3o06pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@u3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO




140

141

142

143

144

145

paccTOsTHUS OT BEIIECTBa (Ha MpuMepe
xuakux uH3)" unu "3mepenue
(hOKYCHOTO PACCTOSIHHS PaCCEHBAIOLITUX
JuH3"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue qudpakuum,
UHTEepEPEHIINH U TOJISIpU3aIiH cBeTa"

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMNyJabca U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
¢dotorpadusM TPEKOB 3ap>KEHHBIX
YaCTHI] B MArHUTHOM 110J1€)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA
4yepe3 CBETOAMO/ OT HampsKeHHs "

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue CeKTpa pa3peKeHHOTo
aTOMapHOI0 BOJAOPOJA U U3MEpEHUe
noctostHHOM Punbepra"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
WCIIOJIB30BaHUEM JTIO3UMETpa' UIn
"H3yueHue noriomeHus 0eTa-4acTuiy
aTrOMUHHAEM "

Pu3NYeCKUil NPAKTUKYM IO TEME
"Habnronenus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN [T OTIPEEIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3M




146

147

148

149

150

CeBepHOro nosymapus u spkue 3BE3/1u1'
wim "Habmonenns B Teneckon JIyHsl,
IUTaHeT, TYMAaHHOCTEH U 3BE3HBIX
CKOIuIeHui"

O06o001IeHre U CUCTEMaTH3alis 3HAHHH.
Ponb ¢usuku u actpoHoMuu B
3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COIMAIBHON M ATUYECKOH chepax
NeATEIIbHOCTH YeJIOBEKa

O06o0muIeHne 1 cucTeMaTH3aIys 3HAaHUH.
Posnb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O000111eHrEe U CHCTEMATHU3AIIUs 3HAHMIA.
Ponb usmdeckoi Teopun B
(hopMUPOBaHHUH TTPEICTABICHHUH O
(buU3MYECKOI KapTHHE MUPA, MECTO
(u3nuecKoil KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUH O IPUPOLE

O06o001IeHre U cUCTeMaTHU3alns 3HAHUH 110
TeMe "Kunemartuka"

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
TeMme "Kunematuka"

151

152

O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUH 110
teme "JIluHamuka"

O0001IeHre 1 cUCTEMaTH3alMs 3HAHNUH 110
teMe "Cratuka TBepaoro rena”

153

154

O00011IeHIE U CUCTEMATU3AIMsl 3HAHUN 110
TeMe "3aKOHBI COXpPaHEHHS B MEXaHUKe"

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110

TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"




155

O060011eHrEe ¥ cucTeMaTh3alus 3HaHUHI 110
teme "Tepmoaunamuka. TemioBbie
MAaIITUHEL"

156

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble Iepexo bl

157

158

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
Teme "DnekTpuueckoe mnose"

O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 10
teme "[locTosTHHBIN AeKTpUYECKU TOK"

159

160

161

162

163

164

O06o0011ieHne U cucTeMaTu3alys 3HaHuH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHEe ¥ cUcTeEMAaTH3alus 3HaHUHI 110
Teme "Marautaoe moie"

PesepBHeIil ypok. O000IICHHE 1
cHUCTEMaTH3als 3HaHUH 110 TEME
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBubiil ypok. O6006111eHIE 1
CHCTEMAaTH3allMs 3HAHUI 110 TEME
"Mexanunueckue koneoanus"

PesepubIiit ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe

"JJIeKTpOMarHuTHEIE KosieOanus"

PesepBHblil ypok. O600611eH1E 1
CUCTEMAaTHU3allMsl 3HAaHUH 10 TEME
"MexaHN4YeCKHEe U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

165

166

PeseprubIil ypok. O60061eHIE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"Onrtuka"

PeseprubIil ypok. O60061eHIE 1
CUcCreMaru3anuia 3HAHUH 10 TeMe




"OcnoBsl CTO"

167

PesepBubIil ypok. O6001IeHIE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3HaHui mo teme "dusuka
atoma"

169

PesepBHrlit ypok. O60011eHNE 1
cUCTeMaTHu3aIus 3HaHui 1o teme "duszuka
aTOMHOTO si/Ipa ¥ 9JIEMEHTApHBIX YacTull"

170

PesepBHrlit ypok. O600111eH1E 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DnemeHThI acTpobu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIVISA YYHEHUKA

» ®uzuka 10 knacc I'.4. Mskumes, b.b. byxosnes, B,M.Uapyrua 0a30Bslii
U yrayOseHHbI ypoBHU 1o penakiueit H.A.IlapdentreBoit, MockBa
«IIpocemienue» 2019

* ®uzuka 11 kmacc I'.4l. MakuweB , b.b. byxosues, B,M.Uapyrun

0a30BbIi U yriIyOJieHHBIN ypoBHM o1 peaakuueit H.A.IlapdentreBoi,

Mocksa «lIpocsemenne» 2019

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
1. Coopnuk 3anau o ¢usuke. 10-11 kinaccel (k yueOnukam I'.5. MskuieBa

n.ap.) — M.: Ox3amen, 2019.

2. ®usnka. 3amagnuk. 10-11 ki.: [Tocobue ms o6Gmeoopa3oBar.
yupexaenuii / PeimkeBuu A. I1. - M.: JIpoda, 2019.
3. TemaTudeckne caMOCTOSTEIbHBIEC M KOHTPOJIbHBIE pabOThI 10 puzuke.10
kinacc. / O.W. I'pomrea.- M.: Dx3amen, 2017.
4. A.I1. PermkeBuy. CoopHuK 3a1a4 o ¢pusuke. Mocksa, poda, 2017 r

5. KonudukaTop 3nemMeHTOB cofep:kaHus U TpEOOBAHUM K YPOBHIO
MOJITOTOBKHM BBIMTYCKHUKOB 00111€00pa30BaTeIbHBIX YUPEKICHUH TSI
npoBenenus B 2024 roxy enuHoro rocyaapctBeHHoro sx3amena no ®U3NKE.

6. 3amanus o6pazoBarenbHoro nopraia «Pemry EI'O»



7. I'.B. Mapkuna ®uszuka 10 knacc. [loypounsie mnanel no yueoHuky I'.4.

MsxkunieBa, b.b. byxosnesa. B.: Yuurens, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. bubnunoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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