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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ripeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaau3yoluXx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTo TmpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OOyYaroIIMXCs.
[IporpamMma 1o ¢u3uke Aa€T TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEICTBAMU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Wzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSIET pEaln30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEM KaxabIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI [UJIsl TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHHUA MO Pa3IUYHBIM  (PU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme o pusmke onpenensroTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW il pa3pabdOTKu TpeOOBaHMW K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpaMmmy 1o Gpu3nke Ha YPOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriryOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOJIXO/.

[TporpamMma no (pusmke BKIIOYAET:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTaBJICHUS CBOMX pabovMX Mporpamm.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIIICT BO3MOXKHOCTH IS peaj3allid  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJJOB K NpEenoAaBaHui0 (U3UKH HAa YIIayOJIEHHOM YpOBHE NpPU YCIOBHUHU
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.



®duszuka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yIOIInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM OMpENeNHUiIo Xapakrep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTHM B Chepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IOJIy4YEHHUSI HOBBIX MaTEpUalOB C 3aJaHHbIMM cBoOHcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOMW BKJIaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuaroierocsi, B popMupoBaHue yMEeHUN NMPUMEHATh HAYYHBIH METO/ MO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKPYr (¢u3nyeckux Teopuil. BenymuM B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIEeHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUHM CAMOCTOSITEIEHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYCHHYECKHE OTMBITHI TMPH W3YYCHUH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOTHI MTpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To mHTerpamus padot
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BH/Ia O€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoLecca UCXOS U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKON MOEIBIO, MTO3BOJISIONINE TPUMEHSATh N3YUCHHBIC
3aKOHBI U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/eioB. st kKaueCcTBEHHBIX 3a]1a4 PUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEJIH JIJIsl CUTYAIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gusuku yriryOos€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX IMPEIMETHOTO
kabuHeTa. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyTIOBaHUE IS BHIMIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nke y9eHHIECKuX
OMBITOB, TJAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
obopy10BaHHE.

JleMoHCTpanlMoHHOE  000pyZoBaHHEe (QOPMHUPYETCSI B COOTBETCTBHH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHUH.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEeMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILICKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUEC HUX HMHTEIUICKTyalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOYHBIX chpepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX leneld 00ecreynuBaeTCsl PelIeHUEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (U3UYECKON
MOJIEIN, aJEKBATHOM YCJIOBUSAM 3aJlaud, B TOM 4YHUCIE 3a7a4 HWHXXEHEPHOIO
xXapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATBLHON AESITEIPHOCTH, CBI3aHHOU
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 408 gacoB: B 10 kimacce — 204 yaca (6 4acoB B HEJIEIIO), B
11 ximacce — 204 yaca (6 9acoB B HEJEIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaToOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. ®PU3NYECKUI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUSL.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B [IENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m wactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, IECTEpEHYATHIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JBUKEHHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBUKEHUs Tena, OpOIIEHHOT0 TOpU30HTaIbHO. [I[poBepka runoresbl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

HccnenoBanrie 3aBUCHMOCTH TIEPHOJIa OOpAIlleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpOTh. J|BUKeHUuE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIbKEHUS U CUIIA TPEHUS TIOKOSL.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

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 BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yClIOBUM PpPaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO 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 TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUMAIBHBIE W HENOTCHIMAJIbHBIE CWJIbl. llOTeHIManbHas >SHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTHU CHUJIBI.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOU IHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEILECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHWIH3ALUs «TEIJIOBBIX» OTXOJI0B C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y geibHasi TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MMEPEX0OIaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE TPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH AepopMalM pPE3MHOBOrOo oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUIECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKOoH OMa Jj1sl TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBIICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30opa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIMTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habmroenue 3nexkTpoiausa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBTaMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUNOTE3 (BBIOOp U3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE IPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
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.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBON (METHON) 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 MHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnyeckue konebaHusi. KuHnemaruueckoe U JTUHAMUYECKOE OIMCaHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

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

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HACATHPHON MOJICNIN MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHHI HUTAHOTO W MPYKMHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

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

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

Jemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUY IEKTPOoIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)xeHHe, MpeJoMieHHe, MHTephepeHIHs u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOM 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 OKPYKAKOIIEH CPEIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHPaKpacHOTO U YIAbTPAPHUOIETOBOTO U3ITyUCHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. 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 npesioMiieHus. [10cToSHCTBO 4aCTOTHI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbiil yroyl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npubopsl. Pa3pemaromniast cnocoOHocTh. a3 kak onTuuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON peIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens MpeoMICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQGPakImOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPIUM  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. 'nnoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyto moBepxHocTh). OmbiTel [1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIEHUSI HEOMPEAeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HccienoBanus 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 norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

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. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUUECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUIsi OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYyTpeHHEE CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
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.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHus pa3AesioB Kypca «MexaHuKay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh IMPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



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

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOAWThb APTyMEHThl s
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSITENIbBHO OCYIIECTBIIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalllii W CMsr4aTh
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3MKY U aCTPOHOMMH, BBISIBIIATH MIPOOJIEMBI, CTABUTHh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

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

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX I[pU aHAIU3E pPE3YyJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHSI IMPOrPaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBATH €ro MpPH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOJIETIeH (PU3NYECKUX TEI U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTH U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3zoBanud [amuies Uit CKOPOCTHM M IEepeMelieHus,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHANIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SBJICHMS, UCHOIB3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKas SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMan NpyUHbBI, KOTUYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO TOJIS, HAPSHKEHHOCTD TOJIS TOYEUYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATopa,  CONPOTHMBICHWE  y4yacTKa  Lenu ¢
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UCTapEeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOM C KCTIOJIL30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3UYECKUX BEIMYHMH, MPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSITEH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThl PU3UUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUM C ONIOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN YKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHATIEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONIepKaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCS YMEHUI:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
dbusndeckoil Teopun B (HOPMHUPOBAHWUU TPENCTABICHUNA O (DU3UYECKOMN
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclioBUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PH3NIECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHEUAIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHHUS



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIAaThl CHEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3aps0BOT0 U
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBWKYILAs CUJA, HWHAYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (JOTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBaEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tell, DBOIIONNH 3BE3/] U BeeeHHoM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeTMYMH B BUAEC TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMiIa 6€30MacHOTO TPY/la PU MPOBEICHUH UCCIIEI0BAHNM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIE 3aJladyd C SBHO 3aJlaHHOW M HESIBHO 3aJlaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  WCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3leioB Kypca PU3UKH, a TAK)KE UHTETPAIlUU 3HAHUN U3 APYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUSI OBITOBOW M MTPOU3BOJACTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsl JadbHEWIEro pPa3BUTHUS UYEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALMOHAIIBHO PACIpPEAEIATh NE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPOIbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 2 httos://m.edsoo.ru/fL6b68d7
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21| Kumewaruxa 14 1 4 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Huraniica 14 1 3 https://m.edsoo.ru/f16b68d7
i bubmuorexa [JOK
23 Cratika TBEpAOTO TeNa 0 1 2 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 14 1 1 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 48
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubnmoreka [JOK
A 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHT 8 3 https://m.edsoo.ru/fL6b6847
3.2 Tepmonunamuka. TennoBbsie MalTUHbI 22 1 3 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1 9 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Hroro no pazaeny o4
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Omextpirieckoe moe 30 ! 3 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 30 1 4 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 ToxH B pasmiHLIX cpesiax 8 . . https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 68
Paznen 5. PUSHUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHieCKHit HpAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
Ha3Banue MmoayJist
HazBanue MmoayJist
bu6mmoreka [IOK
PesepBHOE Bpems 12 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 10 44
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 20 1 2 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 16 1 1 https://m.edsoo.ru/39859f1
Utoro no pazneny 36
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 12 1 2 httos://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 DJEeKTpPOMarHUTHBIC KOJIEOaHUs 20 1 3 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 12 1 9 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 26 1 3 https://m.eds00.ru/39859ef1
Hroro no paszneny 70

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

8

bubmuorexa [JOK
https://m.eds00.ru/39859f1
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Pa3zgea 4. KBAHTOBASI ®PU3UKA

. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 16 2 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
42 usiica aroma 8 3 https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 6 1 bubmmoreka [JOK
' YacTHIl https://m.eds00.ru/39859ef1
Utoro no pazneny 30
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN
bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 3 https://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pa3nen 6. PUSNYECKU TIPAKTUKYM
. bubmuorexa [JOK
6.1 DusiHieckitit MpaKTHicyM 16 16 https://m.eds00.ru/39859ef1
Wroro mo paszneny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
MIPEMETHOTO COJIEP>KaHUSI M OTIbITa bu6nmoreka [JOK
7.1 . 24 10
NeSATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 24
PesepBHOE Bpems 8 bubmorexa HOK
P P https://m.eds00.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 204 50
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

®dusnka — pyHAaMeHTalbHas HayKa O
pupojie

Hayunblit MeTOJl TO3HAHUS U METOIbI
uccieIoBaHusl (PU3NYECKUX SIBICHUIN

DKCIIEPUMEHT U TEOPHs B MPOIIECCE
no3Hanus npupoasl. Habmonenne u
OKCIIEPUMEHT B (PU3UKE

Crioco6b1 m3MepeHns HU3NIECKUX
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/IBI/I‘IGCKI/IX BCINYHH

MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B HOPMUPOBAHUH
COBPEMEHHON HAyYHOU KapTUHBI
MUDA, B IPAKTUYECKOMN AEATEIbHOCTU
mojen

Mexanndeckoe aprxenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MEXAHUUYECKOTO ABMKeHus. [Ipsamas
U oOpaTHas 3aJjauu MEXaHUKH

KoJunyecTBO 4acoB JIeKTPOHHbIE
Hara uudgpoBbie
Konrpoabnbsie IIpakruuyeckue
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 bubmuorexa [JOK
https://m.edsoo.ru/1beef346
1 bu6mmoreka [IOK
https://m.edsoo.ru/3a7fde29
1 bu6mmorexa [IOK
https://m.edso0.ru/34c49931
1 1 bubmuorexa [JOK
https://m.edsoo.ru/ca2def03
1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f18fda3
1 bu6mmoreka [IOK
https://m.edsoo.ru/eabbded1
1 bu6mmorexa [IOK
https://m.edsoo.ru/e9a52f02
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Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IIPOEKIIUH Ha OCU

bubmuoreka [JOK

8 ORI, T https://m.eds00.ru/30a108a5
ITepememenue. Cxkopocts. Ux
MPOEKIIMU HA OCU KOOpAHHAT
PaBHOMEpPHOE ITPAMOJIMHEWHOE
neuxenue. ['paduueckoe onucanue bubnmoreka [JOK

9 .

PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHHS

10 CroxxeHue nepeMeneHnii u bubnuorexa [JOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa

11 OTHOCUTENBHOCTD JIBUXKCHHUSI. bubnnoreka [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHomepHoOe nBUKEHHE.

12 MrHoBeHHasI CKOPOCTh. Y CKOPEHHE. bubmuorexa [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanune

13 H}I))}H%;OJII/IHCI\;IHOFO JIIBHOKEHHUS C bubmorexa [TOK

https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
bu6mmoreka [IOK

14 Tpaguxn PYI. Peuterrte saza: https://m.eds00.ru/b7560bbf
CBobOosiHOE MajieHne. Y cKopeHue

15 CBOOOTHOTO Ma/IeHUsl. 3aBUCUMOCTh bubnnoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHH U UX TpaPuKu

16 CBoOonHoe maneHue. Pemenne 3agay bubmmorexa [OK

https://m.edsoo.ru/f738109c
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JIBukeHHe Tena, OpOIIEHHOTO O]

bubmuoreka [JOK

17
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpusosnHeliHOE NBUKEHUE.
BIDKEHUE II0 OK HOCTHU. YTJIOBas
18 fI[HHHeﬁHaH CKO I())Z)"II‘(B Ilepuon u buGnnorexa LIOK
POCTE. LIepHOA https://m.eds00.ru/33196fbe
yacTota. lleHTpocTpemMurensHoe u
MIOJTHOE YCKOPEHHE
19 KpusosnHelHOE nBUXKEHUE. bubnuoreka [IOK
Pemenue 3agag https://m.edsoo.ru/33196fbe
20 KonTpomnbHas pabota mo Teme bubnuorexa [JOK
"Kunemartuka" https://m.edsoo.ru/1242f32¢
[Iepssblit 3ak0H HproTOHA.
NuepunanbHble CUCTEMBI OTCUETA.
21 [TpuHIMI OTHOCUTEIBHOCTH bubmmorexa LHOK
PHHI https://m.edsoo.ru/5a9e4a64
["anmunes. HeuneprmanbHbIe CHCTEMBI
oTcuéra
29 Cwuita. PaBHOIEHiCTBYIOIIIAS CHJIA. bu6mmoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837
23 B3aumoneiictBue ten. Tperuii 3aKkoH bubnmnorexa [JOK
Hrrorona https://m.edsoo.ru/57dba505
[TpuHIUO CyIepHO3UIINN CHUII.
24 PepmeIL{II/Ie 3aynaqua o L:/IMeHeHI/Ie bubmmorexa [IOK
g p https://m.edsoo.ru/bdf997fb
3akoHOB HeroToHa
3aKOH BCEMUPHOTO TATOTEHUS.
25 ODKBUBAJIEHTHOCTH I'PABUTAIIMOHHON bubmmorexa [TOK
o . t https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
26 Cuita TSKeCTH U YCKOPEHHE bubnmuotexa [JOK

CcBOOOIHOTO ITaCHUS

https://m.edso0.ru/22757f26
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Yckopenue cBOOOIHOTO MaJACHHUS.

27
Penrenue 3amau
JIBuKeHE HEOSCHBIX TE U UX
28 HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
29 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [HOK
TeIa https://m.edsoo.ru/0Oae2cd84
KoaddurmeHT :KeCTKOCTH CUCTEMBI bubnuorexa [JOK
30
MPYKUH https://m.edsoo.ru/0Oae2cd84
Cuita tpenust. [Ipupoaa v BUABI CUII
TpeHH;pI[BH)KerHepB KHUIKOCTH U bubmorexa [JOK
31 - https://m.edso0.ru/1fa86499
ra3e ¢ y4€ToM CHJIbI COPOTUBIICHHUS https://m.eds00.ru/2ch29676
Cpelibl
32 Hasnenue. I'napocrarnueckoe bubnuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
33 Craruka/ruapocratuka. Pemenue bubnunorexa [JOK
3a7a4 https://m.edsoo.ru/a28aa7ad
34 KonTtponbHnas pabora bubnnorexka [JOK
«B3aumopencTBue Tem» https://m.edso0.ru/9f5a574c
AOCOJIFOTHO TBEPJIOE TEJIO. bu6mmoreka [JOK
35 [TocTymarenbHOe U BpalaTeibHOE bu6mmoreka [IOK
JIBUKEHUE TBEPAOTO Tea https://m.edsoo.ru/2b95d57¢e
36 MOMEHT CuJIbl OTHOCUTEIIBHO OCH bubnmoreka [JOK
Bpaienus. [1neqo cubl https://m.eds00.ru/653d3459
37 Pewenne 3anau. «IIpaBuio bubnnoreka [JOK

MOMCHTOB»

https://m.edso00.ru/653d3459
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CrnosxeHue cuil, IPUI0KEHHBIX K

TBepaoMy Teny. LlenTp TsokecTH Tena.

bubmuoreka [JOK

38
VYcioBus paBHOBECHS TBEPJIOTO TEJIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubmuoreka [JOK
39 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
KontponsHas pabora o Teme bubmumoreka [IOK
40 n n
Junamuka. Ctatuka TBEpAOro Tejia https://m.edsoo.ru/9f5a574c
HNMnynbsc MmaTepuanbHOU TOUKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
41 lentp macc cucteMbl MaTepUATIbHBIX bubmorexa LHOK
P . https://m.eds00.ru/4bb8294b
To4ek. Teopema o0 IBHKEHUM LICHTPA
Macc
NmMnynbe cunbl 1 UI3MEHEHHUE
42 MMITyJIbca TeJla. 3aKOH COXPaHCHUS bubmorexa HOK
g ' . https://m.eds00.ru/13f0a221
uMmnyibsca. PeakTuBHOE JBUKEHHE
MoMeHT uMItynbca MaTe€pUaIbHON
43 toukH. [IpencraBnenue o bubnuoreka [IOK
COXpPAaHEHNN MOMEHTA UMITYJIbCA B https://m.edso0.ru/d6532eb9
LEHTPAJIbHBIX MOJAX
bu6mmoreka [JOK
44 Pewenne 3amau
A https://m.eds00.ru/f7706d63
PaGora cubl Ha ManoM U Ha
45 KOHEYHOM TepEeMEIICHHUH. bubmuorexa [IOK
I'paduueckoe nmpencraBnenne https://m.eds00.ru/913974c7
paboThl cuibl. MOIITHOCT CHJTBI
Kunernueckas sueprus. Teopema o0
. bubmuorexa [JOK
46 M3MEHEHNU KHHETUYECKON YHEPTUH

MaTepHAIbHON TOYKHU

https://m.edsoo.ru/9a5e2e74
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IloTeHIIMaNbHBIE 1
HENOTEHIMAIbHEIE CUJIBI.

bubmuoreka [JOK

47
[TorenumansHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
48 CHUJI C U3BMEHEHUEM MEeXaHUYEeCKOM bubmmorexa LIOK
https://m.edsoo.ru/f57b4e01
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXaHUYECKON YHEPTHU
49 3aKOHBI IMHAMHUKHU U COXPaHEHUS bubnuorexa [JOK
SHEpPruu U uMmnyibca. Pemenue 3agau https://m.edsoo.ru/f57b4e01
3aKOHBI TMHAMHUKYU U COXpPaHEHUs bubnnoreka [JOK
50
SHEpPruu U uMmnyibsca. Pemenue 3agau https://m.edsoo.ru/f57b4e01
51 3aKOHBI IMHAMUKH U COXPAHEHHUS bubnnorexa [HOK
SHEpPIruu U UMMysibca. Pemenue 3anau https://m.edsoo.ru/f57b4e01
Yupyrue u He ne
52 CTOIJ)Iir}IOBeHHﬂYHSI;y;BHeHHe bubmorexa HOK
P . https://m.edsoo.ru/f30f43b6
bepuynnu 115 naeanbHON KUIKOCTH
53 VYupyrue u Heynpyrue bubnmnorexa [JOK
CTOJIKHOBeHUs. Pemenue 3agau https://m.edso0.ru/f30f43b6
54 KonTponbHas pabora o Teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuid 0 Npupoe
55 Ter10Thl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK

MKT. Iuddyzus. bpoynosckoe
JIBI)KEHUE

https://m.edsoo.ru/b0a4445f
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Crpoenue ra3000pa3HbIX, )KUJIKUX U

56 TBEPJBIX Te. XapaKTep IABUKECHUS U bubmmorexa [JOK
DRI TEI. SAPaKTep X https://m.eds0o.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).
57 Komxmecho Bep ecTBa l_i]OC"E‘OSIHHaSI) bubmoreia LOK
= ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
58 Pemenue 3agau. Macca u pazmepsl bubmuorexa [JOK
MOJIEKYII https://m.edso00.ru/c5b72ab7
59 Temmnepatypa. TennoBoe paBHOBecHE. bubnnorexa [HOK
[xana Lenbcus https://m.eds00.ru/0070d493
bu6mmorexa [IOK
60 Pemterne sazas https://m.edso0o.ru/1531aba5
bu6mmorexa [IOK
61 14 iras. I’
AICIDHBI 1a3. & a30BBIC SAKOHE! https://m.edsoo.ru/1deb2367
62 VYpaBuenune Menneneena- bubnuorexa [JOK
Knaneiipona. Pemenue 3anau https://m.edso00.ru/8d12c328
63 AOcooTHas TeMIiepaTypa. 3aKoH bubnunorexa [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
64 W3omponeccel B nacaibHOM rase ¢ bubnuoreka [IOK
IOCTOSIHHEIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacrapneHue
65 Hfog) OLIECCOB: i?»iTC Ma, U30X0pa bubmmorexa [OK
pott ) pMa, P, https://m.eds00.ru/1344327b
u3obapa
bu6mmorexa [IOK
MKT
66 OcHoBHO® ypasHEHHE https://m.edso00.ru/c8094721
67 Pemenue 3amau bubmmorexa [OK

https://m.edso00.ru/10265a05
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bubmuorexa [JOK

68 Pemenwue 3amau
A https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEPaTyphI
TEPMOJMHAMHYECKON CUCTEMBI CO
69 CpEeIHEW KHHEeTHYECKON dHEepruei https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEIJIOBOIO
NBIKEHUS €€ YaCTUIl
70 bubmuoreka [[OK
https://m.edsoo.ru/10265a05
71 O06o0011eHEe U cUCTeMaTU3aIMs bubmmoreka [IOK
3HaHuit mo teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
7 KonTtponsHas pabora o Teme bubmmoreka [IOK
"OcHoBsl MKT" https://m.edso0.ru/13adad59
TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui misg T /1
CUCTEeMbI. BHENIHHE U BHYTPEHHUE
73 napametpsl. [Tlapamerpsr T/ bubmorexa HOK
P P! 18P P https://m.edsoo.ru/5f8d38a3
CUCTEMBI KaK Cpe/IHUE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOITIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
74 Camonpoun3BoibHas penakcarus T /] bubmmorexa LHOK
p p https://m.edso00.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mogens naeaabHOro ra3a B
75 TEPMOJIMHAMUKE. Y CJIOBHS bubmmorexa [JOK
Lok CH T https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOM MoAenn
YpaBHenue Menneneena-
. bubmuorexa [JOK
76 Kuaneiipona u BelpaskeHue ais

BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/bal178d0
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Bripaskenue 111 BHyTpEHHEN
SHEPIUU OJHOATOMHOI'O UJI€aTbHOTO

bubmuoreka [JOK

77
ra3a. KBasucrarnyeckue u https://m.edsoo.ru/ac5cacl5
HECTaTUYECKUE TPOIECCHI
OnemenTapHas paboTa B
78 TepMOJMHaMUKe. Beruncnenne bubmumoreka [IOK
pabotsl 1o rpaduKy mporecca Ha pV- https://m.edso00.ru/741d5738
Juarpamme
Tennomnepenaya Kak crocod
79 W3MEHEHUS BHYTpeHHeM sHepruu T/ bubmorexa [JOK
yip P https://m.eds00.ru/3d734561
CHCTEMBI O€3 COBEpUICHUS PAOOTHI
KonBekuus, TemIonpoBOJHOCTb, bubnnoreka [JOK
80
U3JIy4CHUE https://m.edso0.ru/157b54cd
KonunuecTBo TemnoTsl. TennoéMKoCcTh
81 Tena. Y ieabHas U MOJISIpHAst bubnnoreka [JOK
TEMJI0OEMKOCTH BEUIECTBA. Y AeJIbHAS https://m.edso00.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOILJINBA
82 Pacuér konuyecTBa TEMIOTHI IpH bubnuotexa [JOK
Temionepeaye https://m.edsoo.ru/ldb5ad4e
83 [TonsiTHe 00 amuabaTHOM mporiecce. bu6mmoreka [JOK
ITepBriil 3aKOH TEPMOAMHAMUKH https://m.edso0.ru/d8098824
KonmaecTBo TemnoTel u paboTa Kak
84 Mepbl U3MEHEHUS BHYTPEHHEN bubmorexa HOK
P yIp https://m.edsoo.ru/b047alcd
sHepruu T/ cucrembl
BTopoii 3aKkOH TepMOIMHAMMKY ISt
85 PaBHOBECHBIX U HEPABHOBECHBIX bubnnoreka [JOK

nporeccoB. HeoGpatumocthb
HNPUPOHBIX POIIECCOB

https://m.edsoo.ru/c6f4f464
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86 [IpuHUUnIBI AEHCTBUS TEMIOBBIX bubmuoreka [JOK
maruH. KITT https://m.edso0.ru/2e945513
87 MaxkcumansHoe 3HaueHue KI1/I. bubmuorexa [JOK
Hukn KapHo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
P
2 CHICHHE Sa/at https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKUE ACIIEKTEI
HACIIOJIF30BAHUS TEIIIOBBIX bubmuoreka [JOK
89 .
nBurareneil. TennoBoe 3arps3HeHne https://m.edso00.ru/9867aaa7
OKPYKaroIEe Cpeibl
bubmuorexa [JOK
P
2L CHICHHE Sa/at https://m.edsoo.ru/c8c70432
bubmuorexa [JOK
91 P
CHICHHE 334 https://m.edso0.ru/c8c70432
O0001IIEHNE U CUCTEMATH3ALUS
92 3gaHui 110 teme "TepmoauHamMuka bubmaorexa IJOK
P A i https://m.edso0.ru/28d62b3f
TenmoBble MAIIMHEL
O000IIIEHNE U CUCTEMATH3ALHS
93 3gagui mo TeMe "TepMoanHaMuKa bubmaorexa IJOK
P % ' https://m.edso0.ru/28d62b3f
TenmoBble MAIIMHEL
KonTtpoabHas padora Mo TeMe
94 "Te 1\120 I/IHaMIIi)IKa Temnoseie bubmaorexa [IOK
. H" ' https://m.edsoo.ru/1b6e26c5
MAaIIAHbI
[TapooOpa3zoBanne 1 KOHICHCAIIHSI.
95 Hcnapenue u kunenue. Y aenbpHas bubmmorexa LIOK
P oA https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpPa30BaHUS
9% Hacelmenssie 1 HeHACKIIIEHHBIE bu6mmoreka [JOK

Iapel. KauecTBeHHAas1 3aBUCUMOCTD

https://m.edsoo.ru/f5¢17d02
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IIJIOTHOCTHU U AAaBJICHUA
HACBIIICHHOTO Tapa OT TeMITepaTyphl,
X HE3aBUCHMOCTh OT 00bEMa
HACBIIICHHOTO T1apa. 3aBUCUMOCTh
TEMIIEPATYPbI KATICHUS OT JAaBJICHUS
B JKHUJIKOCTH

97 BnaxxnocTs Bo3ayxa. AGCONIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BIA)KHOCTh https://m.edso00.ru/30ebbb79

bu6mmorexa [IOK

%8 oS e https://m.eds00.ru/18e95ff3
TBépnoe Teno. Kpucramnmyeckue u

99 amopdHbIe Tena. AHU30TPOIHS bubmorexa LHOK

P ' P https://m.eds00.ru/20a88a03
CBOWCTB KPHUCTAJIJIOB
[InaBnenne u KpUCTAIUTH3ALIUS.
bubmuorexa [JOK
100 VY nenpHas TEIIOTA TUIABJICHUSI.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
Jedopmaruu TBEpIOTO TENA.

101 Pactsoxkenne u coxarme. CaBur. bu6mmoreka [JOK
Monyns HOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe pacupeHue KUIKOCTEH U

102 TBEPABIX T€1. AHTAPMOHHU3M bubnuoreka [IOK
TEIUIOBBIX KOJIEOAHUI YaCTHII https://m.edsoo.ru/7ba5edf2
BEIIEeCTBA

103 [IpeobpazoBanue sHeprun B (ha30BBIX bubnnoreka [JOK
rnepexonax https://m.edso00.ru/97a0672f

104 YpaBHeHHUE TEIIOBOro OajaHca bubmmorexa [OK

https://m.edsoo.ru/ab1521fb
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bubmuorexa [JOK

105 P
CHICHHE saAad https://m.edso0.ru/8ab7{40d
[ToBepXHOCTHOE HATSIKEHUE.
106 Kanunnsipueie siBnenus. JlaBinenue bubmuoreka [JOK
MOJ] UICKPUBJIEHHOM MMOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
s)kuskoctu. @opmyna Jlamnaca
O06o001IeHre U CHCTeMAaTH3AINS
107 3HaHUM 110 TeMe "ArperaTHele bubmunorexa LIOK
cocTogHus BenrecTsa. Pa3oBbIe https://m.edsoo.ru/0b52575¢
nepexomnr"
KonTtponpsHast pabora o Teme
108 "ArperarHasle COCTOSIHUS BEIIECTBA bubnmorexa LOK
v | ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOJIBI
OnexTpu3anus Tea U €€ IposBICHUS.
DiekTpruYeCcKui 3apsa. JBa Buma
109 3JICKT pI/I‘IeCKI/IX 3a Ijl OBI[ bubmorexa [JOK
P PAROE. https://m.edsoo.ru/1aff445f
[TpoBOTHUKY, TUITCKTPUKH U
MOJTYTIPOBOTHUKU
DneMEeHTapHBIN AIEKTPUUECKUI
110 3apsia. 3aKOH COXpaHEHUs bubmorexa HOK
A P https://m.edsoo.ru/f49afd24
AIEKTPUUYECKOTO 3apsiia
111 B3aumopeiictBue 3apsioB. ToueuHbie bubnunorexa [JOK
3apsiabl. 3akoH Kymona https://m.eds00.ru/445b7746
bubmuorexa [JOK
112 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
113 Onekrpuueckoe nojie. Ero aelictsue bubnuotexa [JOK

Ha JIEKTPUYECKHE 3apsIbl

https://m.edsoo.ru/05c6bfal
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Hanpssk€HHOCTB 2IEKTPUIECKOTO
nostst. [IpoOubIii 3aps. Jlnaum

114 HaIpPsSHKEHHOCTH JIEKTPUUECKOTO bubmmorexa [JOK
P p https://m.edsoo.ru/3dac6957
noJist. OTHOPOTHOE IIEKTPUUECKOE
oJje
bubmuoreka [JOK
115 P
CUHICHHE Sa/lad https://m.edso00.ru/3dac6957
bu6mmoreka [IOK
116 P
CUHICHHE Sa/1ad https://m.edso0o.ru/3dac6957
IloTeHIMaTbHOCTH
117 3JIEKTPOCTATUYECKOTO MOJIA. bubnuoreka [IOK
Pa3HocTh moTEHIINAIIOB K https://m.edsoo.ru/80021447
HaPsDKEHUE
[ToTenuuansHas 3HEprus 3apsaa B
118 3JIEKTPOCTATUYECKOM I10JI€. bubnnorexa [HOK
[ToTeHunan 351€eKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
TOJIS
CBs13b HANPSDKEHHOCTHU TIOJIS U
119 a3HOCTH ITOTCHIUAIIOB IS bubmorexa [JOK
P ! a https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO MOJIs
120 [IpuHDMN cynepno3unun bubnnorexka [JOK
BIIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK
121 P
CHICHHE Sa/lat https://m.edso0.ru/5a582263
[Tone Toueunoro 3apsaa. [Tone bubnmoreka [JOK
122 .
PaBHOMEPHO 3apsKEHHOU Cepbl https://m.edso00.ru/b297b5c3
123 [Tone paBHOMEPHO 3apsIHKEHHOTO 11O bubnmnoreka [JOK

00bEéMy mapa. [lose paBHOMEpHO

https://m.edsoo.ru/f7a665ee
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3apsHKEHHON OECKOHEUHOM
TUIOCKOCTH

124 [IpoBOHMKY B 3JIEKTPOCTATHYECKOM bubnuoreka [IOK
noJie. Y CJI0BUE paBHOBECHS 3aps10B https://m.edso0.ru/32405eab
JIM3neKTpUKY 1 MOIYyIPOBOJHUKH B bubnmoreka [JOK
125
3JIEKTPOCTATUYECKOM I0JIe https://m.edso0o.ru/060ebab5
Konpaencarop. 21eKTpoéMKOCTD
126 KOH, ﬂeHcaTo pa BHGKTP 0EMKOCTh bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOH/IEHCATOopa
197 [TapamiensHOE coeIMHEHNE bubnuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
128 ITocnenoBarenbHOE COEAUHEHHUE bubmuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
bu6mmoreka [IOK
129 Pemenue 3amau https://m.edsoo.ru/d11e8ce7
https://m.eds00.ru/1e992920
130 DHeprus 3apsHKeHHOT0 KOHAEHcAaTopa bubmorexa HOK
P P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
131 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
bu6mmoreka [IOK
132 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
133 JBr>keHue 3apsKEeHHOW YacTHIIBI B bubnmnoreka [JOK
OJHOPOJTHOM 3JIEKTPHUYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
134 Pemenue 3amau bubmmorexa [IOK

https://m.edso0.ru/8341d6ac
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bubmuorexa [JOK

135 P
CHICHHE Sa/ad https://m.edsoo.ru/8341d6ac
O000IIIEHNE U CUCTEMATU3AIUS
136 3HaHI/IHI7: o TeMe "DIeKT I/I‘I:CKOG bubmorexa HOK
! . https://m.eds00.ru/5752603f
[oJIe
O0001IeHNEe U CHCTEMATH3AINS
137 3HAHUU 110 TeME "DIEKTPUIECKOE bubmorexa LHOK
! = https://m.eds00.ru/5752603f
[oJIe
KonTtponpsHast pabora o Teme bubnuoreka [IOK
138 " "
DIIEKTPUUYECKOE TT0JIE https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTOSHHEBINA TOK.
139 VYcioBUA CYIIECTBOBAHUSA bubnmorexa [IOK
ym https://m.edsoo.ru/233311b5
MIOCTOSTHHOTO JJICKTPHYECKOTO TOKA
140 Hcrounnku Toka. Hanpsokenue u bubnuorexa [JOK
SQJIC https://m.edso0.ru/0839a115
141 3akon OMa 1 y4acTKa [EeTH. bu6mmoreka [JOK
DIIEKTPUUECKOE COMTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHHUS
142 OJIHOPOJIHOTO MTPOBOJIHHUKA OT €r0 bu6mmoreka [JOK
JUTMHBI Y TTOIIAAN TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceyeHus
143 VY enpHOE CONMPOTUBIIEHUE BEIIECTBA. bubnunoreka [JOK
Pemienue 3agau https://m.edsoo.ru/437f8300
bu6mmorexa [IOK
144 P
CHICHHE 3a1ad https://m.edsoo.ru/437f8300
ITocnenoBarensHOE, HapaIIeabHOE,
A . bu6mmoreka [IOK
145 CMEIIaHHOE COSTUHEHNE

IMPOBOAHUKOB

https://m.edsoo.ru/236f7e07



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07

Pacuér pa3zBeTBIEHHBIX

146 - bubmuoreka [JOK
SAUCKIPIHOUKHX LSHEH. LipasHiia https://m.eds00.ru/1794cf37
Kupxroda

bubmuoreka [JOK

147 Hellctiie sat https://m.eds00.ru/38815469

bubmuoreka [JOK

148 Petmiere aaiax https://m.eds00.ru/38815469

149 Pabora snexTpuieckoro Toka. 3aKoH bubnnorexa [HOK
Mxoyns —Jlenna https://m.eds00.ru/a3605c5¢c

bu6mmorexa [IOK

150 PemterHe saa- https://m.edso00.ru/6761bf0f
M a.

- > OIITHOCTB AJIEKTPUICCKOTO T;);;aﬂ y BuGorexa LIOK

R S T https://m.eds00.ru/99750a6f
pesucTope
bu6mmoreka [IOK

152 PemterHe saa- https://m.edsoo.ru/eb72fc24

bu6mmoreka [IOK

153 Pemterite aza https://m.edsoo.ru/eb72fc24

154 OJ1C u BHyTpEeHHEE CONTPOTUBJICHHE bubnuotexa [JOK
HCTOYHHMKA TOKa https://m.edso0.ru/72d453af

155 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnunoreka [JOK
JJIEKTPUYECKON LEenn https://m.edso0.ru/221f40fb

bu6mmoreka [JOK

156 Pemterite saza https://m.eds00.ru/3580b679

bubmuorexa [JOK

157 Pemterre sanas https://m.eds00.ru/3580b679

b K

158 MOIIHOCTh HCTOYHHKA TOKA nommorexa [0

https://m.edsoo.ru/a0ae51d8
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bubmuorexa [JOK

159 Pemmeeme a/2 https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
160 Koporioe sambikaite https://m.eds00.ru/546f5632
161 Konaencarop B 1enu nocTOSHHOTO bubmuoreka [JOK
TOKa https://m.eds00.ru/35368f3e
bubmuoreka [JOK
162 OIS https://m.edso0.ru/4410cef0
bubmuoreka [JOK
163 PeIICHHC 3872 https://m.edso00.ru/4410cef0
164 Pemrenue 3agay o teme bu6mmoreka [IOK
"[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
165 Pemenue 3agau mo reme bu6mmorexa [IOK
"ITocTOSIHHBIN AMEKTpUYECKUI TOK" https://m.edso00.ru/744261b8
166 Pemienne 3agay 1mo Teme bubmuoreka [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
|| e i BiGmorera LIOK
. https://m.edsoo.ru/bfd7a050
3JIEKTPUUYECKUNA TOK
168 KonTposabHas pabora no teme bubnnoreka [JOK
"TTocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DeKTpuyecKasi MpoOBOAUMOCTD
169 pPa3IMYHBIX BEIIECTB. bubnmnorexa [JOK
DIIeKTPUUECKHUI TOK B METaJIaX. https://m.edsoo.ru/da794295
CBepXIpOBOIUMOCTH
DNEKTPUUECKH TOK B paCTBOPAX H
bu6mmoreka [JOK
170 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI

®dapajnes 1S AJIEKTPoIu3a

https://m.edsoo.ru/4b423491
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171 Pemenue 3agad mo reme "3aKkoHBI bubmuoreka [JOK
®dapanes” https://m.edsoo.ru/4b423491
. bubnmoreka [JOK
172 DnexkTpuuecKkuil Tok B razax. [lnazma https://m.edsoo.ru/92d92f76
DJIEKTPUUECKHUI TOK B BaKyyMe. bubnnoreka [HOK
173
BakyymubIe TprOopbI https://m.edso00.ru/2E+160
174 Pemenwne 3agad mo teme "Tok B bubmuorexa [JOK
Bakyyme" https://m.edsoo.ru/2E+160
DJIEKTPUUECKHUI TOK B bubnuorexa [JOK
175
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
176 [TonynpoBoaAHHKOBBIE TPUOOPHI https://m.eds00.ru/83622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune cuibl TOKa U
HaIpsDKEHUs B 1IETIH TOCTOSHHOTO
TOKa MPY TOMOIIH aHAJOTOBBIX U
177 U(PPOBBIX U3MEPUTEIBHBIX bubnuoreka [IOK
npr6opoB" uiK "3HAKOMCTBO € https://m.eds00.ru/5643ea56
1 poBoH J1abopaTopHeil no pu3nKe.
[Ipumeps! n3mepenus GU3NUECKUX
BEJIMYHH MTPUA TTOMOIIN
KOMITHIOTEPHBIX JATYUKOB"
Pu3nyecKkuil NPaKTUKYM II0 TEME
"N3yueHnne HepaBHOMEPHOTO bubnmoreka [JOK
178
JIBVDKEHUS C LENBIO OMPEICIICHUS https://m.edsoo.ru/f6292f5f
MTHOBEHHOU cKOpocTH"
Ou3nuecKuil NpaKTUKYM IO TEMe Bu6miorexa LOK
179 "N3mepeHune yCKOpeHHs IpH

NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM

https://m.edso0.ru/6960b6ef
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180

181

182

183

IBIKEHHUH 10 HAKJIIOHHOM
mwiockoctr" mnn "UcciaenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBU)KCHUU"

Du3N4eCKu IPAKTUKYM 110 TEME
"H3mepenune yCKOpeHHst CBOOOIHOTO
najgenus” win "M3ydenue nBrkeHus
Tesa, OPOIIEeHHOTO0 TOPU30HTAIILHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 10
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIFO CKOPOCTBIO" Win
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopaleHusi KOHH4eCKOro
MasiTHUKA OT €ro napaMmerpos"”

Pu3NYeCKu IPAKTUKYM 110 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH
CHJIBI IIPU JIBMDKEHUH OpycKa 1o
HaKJIOHHOM INIOCKOCTH'" WJIN
"ITpoBepka rMUIoOTE3BI O
HE3aBHCHMOCTH BPEMEHU JIBHXKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
NpYyXUHE U pe3NHOBOM 00pa3slie, OT
ux nepopmanun" win "Uzyuenue
JBUKEHHS] CUCTEMBI T, CBI3aHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

184

185

HUTBIO, [IEPEKUHYTON 4epe3 JIETKUU
6510K"

Du3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue ko3 uIenTa TpeHus
10 BEJIMYMHE YIIIOBOIO
Kod(duUIlMeHTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IIEPEMEHHBIM

KO3 PHULIHEHTOM TpeHUs" UITU
"N3yuenue NBUIKEHUS Ipy3a Ha BaLy
¢ TpeHuem"

@u3nyecKkuil NPaKTUKYM 110 TEME
"HccnenoBaHue yClIOBUN PaBHOBECUS
TBEPAOTrO TEJIA, UMEIOILETO OCh
BpaieHus" unu "KoncrpynpoBanue
KPOHUITEMHOB M pacy€T CUII
ynpyroctu" wiun "V3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOIIIETO MJIOMIAalb ONOphI"

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

186

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHne uMIrysibca Tena mno
TopMo3HOMY yTu" unu "U3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIN
AJIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" wim "CpaBHEHNE U3MEHEHUS
UMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
nnn "HccnenoBanue coxpaHeHus
MMITyJIbCa IPU YIIPYTOM

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

187

188

B3aumoeiicteun" i "M3mepenue
KMHETUYECKOW SHEPTUu Teja 1o
TOPMO3HOMY ITyTH"

Du3n4EeCKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO
npouecca (PEKOMEHI0BAaHO
HCITOJIb30BaHNuEe U(PPOBOI
nabopartopun)" win "M3ydeHue
M30XOPHOro Ipouecca uiu
"U3ydyenue nzobapHoro mpoiecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

@u3nyecKkuil NPaKTUKYM 110 TEME
"M3MepeHue yaeapHOu
temtoémMkocT'" uinm "MccnemoBanue
Mpoliecca OCThIBaHUS BeIIecTBA" UITH
"HccmenoBanue agnadaTHOrO
nporecca" win "N3yuenue
B3aUMOCBSI3H YPHEPTUHU
MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHIIEHHS KU IKOCTEN "

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

189

®u3NYeCcKuil IPAKTUKYM 110 TEME
"N3yuenne 3aKkOHOMEPHOCTEMN
UCTIapeHus KUIKOCTEN" Uin
"M3MepeHune yaeabpHOM TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"Nzmepenune abCcoMOTHON BIAKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

190

191

BO3/[yXa M OI[EHKA MacChl IapoOB B
nomMemenun". Mamepenue
Ko3(uImeHTa mToOBEPXHOCTHOTO
HaATSHKEHUS

Du3N4eCKu IPAKTUKYM 110 TEME
"HabmroieHue mpeBpalieHus
SHEPIrUHU 3apsKEHHOI0 KOHJIeHcaTopa
B QHEPIrHUIO0 U3JIyYeHHUs cBeToauoaa"
wiy "M3ydeHne npoTeKkaHus ToKa B
LM, coiepkalleil Konaencarop"
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
[10CJIEI0BATEILHOM COEIUHEHUHU
KOHJIEHCAaTOpOB"

@u3nyecKkuil NPaKTUKYM 110 TEME
"UccmenoBanue CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB" WK
"Uzmepenue yaenpHOTo
COIPOTUBIIEHUS IPOBOJIHUKOB" WK
"HccmenoBaHnue 3aBUCUMOCTH CHUIIBI
TOKa OT HATIPSKEHUS JJIS JIAMITBI
HaKaJanBaHus"

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

192

®u3NYeCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekTponuza’ wim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO
noHa" win "Mccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATypHI”

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

uin "CHsATHE BOJIbT-aMIIEPHOM
XapaKTEePUCTUKH Aroaa"

PesepBHeiit ypok. O600ICHHE U

bu6mmoreka [IOK

193 CHUCTEMaTH3aIus 3HAHUH 110 TeMe
: H https://m.eds00.ru/ed017d93
Kunemaruka
PesepsuEblil ypok. O0001IIEHHE U
194 CI/ICTIe)MaTI/BZIIl)H;I 3HAHUH 110 TEME bubmmorexa [IOK
" " https://m.edso00.ru/3149956b
JnHamuka
PesepBurblii ypok. O0001I€HIE U
195 CI/ICTEM&TI/ISZP WSl 3HAHUH 110 TEME bubmmorexa [TOK
" B " https://m.edso0.ru/0f9752ac
Craruka TBEpI0ro Teia
PesepBublil ypok. O000IICHHE 1
196 CI/ICTEM&TI/ISZII_:I/I}I 3HAHUH 110 TEME bubmmorexa [TOK
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
PesepBublil ypok. O000IICHHE 1
P P . bubmuorexa [JOK
197 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe
" " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBuslit ypok. O60011eHNE U
108 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [JOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHYECKON Teopun"
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuorexa [JOK
199
"Tepmoannamuka. TennoBeie https://m.edsoo.ru/Obcc77cl
MaIuHbE"
200 PesepBublit ypok. O0001IeHNE U bubmmoreka [IOK

CcHCTeMaTHu3alus 3HaHUM 110 TeMe

https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1

"TepmoauHamuka. TeroBbie
MaluHbl"

PesepBHeiit ypok. O600ICHHE U

201 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"

PesepBublil ypok. O0001IEHHE U
202 CI/ICTIe)MaTI/I?,Zp s 3H&HI/II§H 10 TEME 1 bubmmorexa [IOK
" 8 " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O0001I€HIE U
P P ilI bubmuorexa [JOK

203 cUCTEMATH3aLHA 3HAHUH 110 TEME 1

" . . https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JEKTPUUECKUNA TOK
PesepBurblii ypok. O00011I€HIE U
204 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubmorexa [TOK
" B " https://m.edso0.ru/cc7681d4
Toku B pa3IuyHBIX cpenax
BIIEE KOJIMYECTBO YHACOB I1
OBI] OJI CTBO HACO O 204 10 44

[TPOT'PAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue

n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsbl
B3anmoneiicTBre MOCTOSIHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.edso00.ru/487a8593

MarunutHoe nose. ['unoreza Ammepa
BexTop MarHuTHOM MHIYKITHH.

5 [IpuHuun cynepno3unumn 1 bubnuorexa [JOK
MAarHUTHBIX nojeu. Jlnnuu https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU

3 MarauTHo€e 1oJie MPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Opcrena https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6mmoreka [JOK
MOJyJIb https://m.edso00.ru/26d9c5ba

5 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnuoreka [IOK
MOJYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [IOK

6 P 1

SR A https://m.edsoo.ru/a37a0c21
bu6mmoreka [JOK

7 P 1

cHicHie satat https://m.edsoo.ru/a37a0c21

8 [Ipumenenue 3akoHa AMmepa. 1 bubnnoreka [JOK
DIEeKTPOU3MEPHUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7

9 Cwuta JlopeHiia, e€ HanpaBJICHUE U 1 bu6mmorexa [IOK
MOAYJIb. JIBHKEHNE 3apSKEHHOU https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

YaCTUIlbl B OIHOPOAHOM MArHUTHOM

oJIe
bubmuoreka [JOK
1 P
0 cHicHHe saAat https://m.eds00.ru/50498c7
bubmuoreka [JOK
11 Pemenne sazas https://m.eds00.ru/50498c7
bubmuoreka [JOK
12 Pabora cumst Jloperma https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
13 Pelerre 3a1a4 https://m.eds00.ru/93617bd9
bubmuorexa [JOK
14 Pelerre 3a1a4 https://m.eds00.ru/93617bd9
MarauTHOE 110JI€ B BEILIECTBE.
15 deppoMarseTuky, napa- u bubmorexa LIOK
pp > 18P https://m.eds00.ru/30ff9608
JaMarHEeTHKHU
OCHOBHBIC CBOMCTBA
16 deppomarneTrkos. [Ipumenenue bubnuorexa LIOK
pp P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKOB
17 Pemenue 3amau mo reme bu6mmoreka [IOK
"MarauTtHoe 1moJje" https://m.edso00.ru/5b55¢307
18 Pemrenne 3aga4 1mo Teme bu6mmoreka [JOK
"MarauTtHoe 1moJje" https://m.edsoo.ru/41c4ae8a
Pemenue 3agau mo reme bu6mmoreka [IOK
19 " 1]
ONEKTPUYECKOE U MATHUTHOE MOJIA https://m.edsoo.ru/41c4ae8a
20 KonTponbHas pabora «Marautaoe bubnuorexa [JOK

ITOJIE»

https://m.edsoo.ru/41c4ae8a



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

SIBneHne ANEeKTPOMArHUTHOM

21 YH un. [loTok BekTOpa bubmoreia LOK
AYKH N p https://m.edsoo.ru/b3efa0cl
MarHUTHOW MHIYKIIHH
bubmuoreka [JOK
22 SAC uaykzn https://m.eds00.ru/48150bd8
3aKOH AJIEKTPOMAarHUTHOU bubmumoreka [IOK
23
uHaykuuu Papanest https://m.edsoo.ru/a6dec188
24 BuxpeBoe anekTpruueckoe noiie. bubnnoreka [JOK
Tokn @yko https://m.edsoo.ru/15abe140
o5 OJ1C uHAYKIMY B ABUKYILIUXCS bubnuorexa [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmorexa [IOK
26 Pemerre 3axa< https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
27 IT JI
PaBuio entd https://m.edsoo.ru/bbc22726
NunyktuBHOCTB. Karymika
28 HH HYKTI/IBHOCTI/I B el'i/I/I bubmorexa [JOK
oA i https://m.edsoo.ru/621eaedd
MOCTOSIHHOTO TOKa
29 SBnenue camounaykimu. 3/C bu6mmoreka [IOK
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
bu6mmoreka [IOK
P
30 CHICHHIE 3aAat https://m.edsoo.ru/4dfda618
31 DHeprusi MarHuTHOTO TOJIsI KaTYIITKH bubnmnorexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/b3c0ad11l
bubmuorexa [JOK
32 Pemerre 3a1a< https://m.eds00.ru/88f69d2b
33 Pemenne 3amau bubnnorexa [IOK

https://m.edsoo.ru/88f69d2b



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b

OO0001eHUE U CUCTEMATU3 AL

bubmuoreka [JOK

34 3HAHUHU 110 TEME
" " https://m.eds00.ru/76484025
DIIeKTpoAMHAMHUKA
O00011IEHNE U CUCTEMATH3ALHS
35 3HAHUH 110 TeMe bubmoreia OK
" " https://m.eds00.ru/76484025
DJNeKTpoAMHAMUKA
36 KoHTponbHas pabota 1o teme bubnunoreka [HOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucreMa.
37 CB00OOIHBIE KOJIEOAHUS bubmmorexa [TOK
' https://m.edsoo.ru/7c1db385
lMapmonnueckue konedaHus
Kunematnueckoe 1 fuHaAMHUYECKOE
38 OIHMCAaHUE KOJIEOATENBHBIX bubmmorexa [TOK
. https://m.eds00.ru/87ce9498
TIBIKECHUI
DHepreTuyeckoe onucanue. Beios
JTUHAMHAYECKOrO OIMUCAHMUS
39 TapMOHHYECKUX KOIEeOaHU U3 UX bubmmorexa LHOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOro 1
KMHEMATHYECKOT0 OIMHUCAHUS
bu6mmoreka [IOK
40 AmMiumryna u dasza KoieOaHui
yrau https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KosieOaHUH.
[Tepuoa manbx cBOOOAHBIX
41 KOIe0aHnii MAaTEMAaTHYECKOTO bubmmorexa [TOK
https://m.edsoo.ru/e0399319
MasiTHUKa. [leproa cBOOOTHBIX
KoJIe0aHUl MPY>KUHHOTO MasiTHUKA
3aryxaromye KoaeOaHusl.
bu6mmoreka [IOK
42 BrinyX1eHHBIE KOJIEOaHUSI.

Pe3onanc

https://m.edsoo.ru/72e93d09



https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

bubmuorexa [JOK

43 ABTOKOICOAHMS https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
44 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
bubmuorexa [JOK
45 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
bu6mmorexa [IOK
46 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koH(pepeHuus
47 "l\leexaHI/I‘?;CEI/ICLI(OJIC6aHI/I$[ B bubmmorexa [JOK
" https://m.edsoo.ru/8ef587he
MY3BIKQJIHBIX HHCTPYMEHTAX
O06o011eHre U crucTeMaTu3alus
48 3H.91HI/III‘L/'II 10 TEME "MexaHI/I‘IeL::KI/Ie bubmmorexa LOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
49 ONeKTpOMarHuTHbIE KOJIeOaHMs. bubnnorexka [JOK
Kone6arenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
aMIUIMTY/IbI 3apsiia KOHAEHCAaTopa ¢ bubnuoreka [IOK
50 .
aMIUTUTY/JIOM CUJIbI TOKA B https://m.edso0o.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
51 3aKOH COXpaHEHUsl YHEPTUHU B bubnmoreka [JOK
UJeaTbHOM KOJIe0aTEThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxariue 3JIeKTPOMarHUTHbIS
yxarott P Bu6morexa [IOK
52 KosiebaHus. BeinyxkieHHbIe

OJICKTPOMArHuTHBIC KoJieOaHus

https://m.edso0.ru/5e668619



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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54

55

56

57

58

59

60
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62

63

IIepemennslii TOK. Pe3ucrop u
KOHJICHCATOP B LIENU IIEPEMEHHOTO
TOKa

Karymika HHIyKTUBHOCTH B IIeTIH
IIEPEMEHHOI'0 TOKa

3akoH Oma 1l 3JIEKTPUUYECKOM
IENH IEPEMEHHOTO TOKa

Pemenue 3amau

MOoOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE
3HAYCHHME CHJIBI TOKA ¥ HATPSDKCHUS

Pe3oHaHc B aieKkTpUUeCcKOi 1enu
Pemenue 3amau

Pemenue 3agag

WneanbHbIif Tpanchopmarop.
[TpousBoncTBO, epenaya u
noTpedeHue IEKTPUUECKON
SHEepPruu

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
KynbeTypa ncnonb3oBanus
3JIEKTPOIHEPTHHU B TOBCETHEBHOM
JKHU3HU

Pemenue 3agag

bubmuoreka [JOK
https://m.eds00.ru/84836152

bu6mmoreka [IOK
https://m.edsoo.ru/cfa307af

bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6

bubmuorexa [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6c4c

bu6mmorexa [IOK
https://m.edsoo.ru/087506df

bubmuorexa [JOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [JOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [JOK
https://m.edsoo.ru/f97418ae

bu6mmoreka [JOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [JOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

bubmuorexa [JOK

ek TS S https://m.edsoo.ru/ee6677ed

bu6mmoreka [IOK

& TS S https://m.edsoo.ru/7cab59f8

bu6mmoreka [IOK

e IRFIEIE SO https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALUS

67 3HAHUHA 110 TEME Bubmaorexa ITOK

https://m.edsoo.ru/401024a9
"DNeKTPOMAarHUTHBIE KOJICOaH s "

68 KonTponbHas padora bubnnorexa [HOK
«DNeKTPOMarHUTHbIE KOJIeOaHUsD» https://m.eds00.ru/401024a9
Mexannueckue BOJIHEL.

69 XapakTEPUCTUKA MEXAHUYECKAX bubmaorexa LIOK

P p https://m.edsoo.ru/a58e109f
BOJIH
70 CBolicTBa MEXAaHUYECKUX BOJIH bubnmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK

0 ST, TN () https://m.edso0.ru/138h6f09
Muadpa3Byk 1 yILTpPa3BYK.

72 I (Mz)BozI;ar ySISHepHI/ICy bubmmorexa LHOK

. vp https://m.edso00.ru/7380038f
OKPYKaroIIel cpebl
bu6mmoreka [IOK
7 P
3 CHICHHE 3aAat https://m.edso0.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJTHBI.
74 W3nydenne 31eKTpOMarHUTHBIX bubmmorexa LIOK
o P https://m.edsoo.ru/714e5dbl
BOJIH
75 DHEprus MEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/d01b818¢c
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bubmuorexa [JOK

76 P
CHICHHE Sa/1ad https://m.edsoo.ru/cfd918bf
[[Ixana 3eKTPOMarHUTHBIX BOJIH.
7 [IprMeHeHne 3JIeKTPOMarHUTHBIX bubmoreia OK
p P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIBI paTuOCBI3U U
78 teneBuacHUs. Paguonokarus. bubmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKPYKAroIIel cpeibl
bu6mmorexa [IOK
79 P
CHICHHE saAad https://m.edsoo.ru/cfd918bf
80 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"Konebanus 1 BOJIHBI" https://m.edso0.ru/4f7985a0
81 Cgert. 3aKOH NPSMOIMHEHHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
82 3aK0HA MPSAMOJIUHESHHOTO bubmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEeHHs CBETa
83 Otpaxenue csera. [1nockoe bubnnorexka [JOK
3epkaino. Cdepuyeckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONMIOTHBIN
W OTHOCHUTCIIHHBIN II0KA3aTeIIb
84 npenomMieHus. [TonHoe BHyTpeHHEE bubmorexa [JOK
p ) . yIp https://m.edsoo.ru/bc2e55cd
otpaxenue. [IpenenbHblid yroi
MOJTHOTO BHYTPEHHETO OTPaXKEHUS
Pemenue 3aga4 Ha TpUMEHEHUE
bu6mmoreka [JOK
85 3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUS

CBC€Ta

https://m.edsoo.ru/49d830a9
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Xon nydeit B mpusme. Jucnepcust

. bubnmoreka [JOK
86 cBera. ClOXHBIN cOoCcTaB OeIoro
https://m.edsoo.ru/d8elc3be
cBeta. LlBer
87 JInn3pl. DOKYCHOE PaCCTOSTHUE U bubnunoreka [HOK
OIITUYECKAs CUJIa JIMH3BI https://m.eds00.ru/60441359
88 [TocTpoenue n3o0pakxeHUi B JTMH3AX bubnnoreka [HOK
7 UX CHCTEMaX. YBEIHNYECHUE JTUH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3ama4 Ha MOCTPOECHUE
89 n300 amerf[I‘/'I OJI aeI\I/)ILIX C bubmorexa HOK
p ’ yi https://m.edsoo.ru/5a868f09
[IOMOILBIO JTUH3
90 I'na3 kak onrTudeckasi CUCTEMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
91 IPUMEHUMOCTU TEOMETPUUECKON bubmorexa HOK
p p https://m.edsoo.ru/cd174al10
OIITUKHA
92 CKOpOCTh CBETA U METOJIBI €€ bubnunorexa [JOK
U3MEPEHUS https://m.edso0.ru/f32aab06
bu6mmoreka [JOK
= AbeniEpes OEin https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
4 "
2 BSOS 51 T https://m.edsoo.ru/5fc0c638
KorepeHnTHble HCTOYHUKH. Y CIIOBUSA
95 HAOJIFOICHUS MAKCUMYMOB U bubmorexa LOK
A ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubmuorexa [JOK
= eI https://m.edsoo.ru/3061de2b
97 [Ipumenenune nHTEPPEPEHITNN bubmmorexa LIOK

https://m.edsoo.ru/668edbc8
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bubmuorexa [JOK

%8 Jluppaxuus csera https://m.edsoo.ru/12ed04b5
99 JudpaxkiuonHas pemeéTka. Y cioBue bubnmoreka [JOK
HAOJII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
100 Peuterre azas https://m.edsogru/d58c4lla
101 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
IHonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
102 Pemterre sanat https://m.edsogru/c5608158
bu6mmoreka [IOK
103 {(-BSTOREIC ARIICHILL B [DHPOZS https://m.edsogru/0b36363d
104 O0001IIEHNE U CUCTEMATH3AIUS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b
105 O06o01IeHre U cucTeMaTr3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
106 KonTponbHas pabora o Teme bubnnorexka [HOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIIBE MPUMEHUMOCTH
107 KJIACCMYCCKOW MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAMHAMUKHU U IIPUHLIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIILHOCTH
108 [TocTynatel cienuanbHOM TEOPUH bu6mmoreka [JOK
OTHOCUTEIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
109 I/IIETep]faJI. Hp606pa3I())BaHI/ISI bubmmorexa LIOK

Jlopenua.

https://m.edsoo.ru/d83742bb
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VYcnoBue NpU4UHHOCTH.

110 OTHOCHUTENBHOCTh bubmuoreka [JOK
OJHOBPEMEHHOCTH. 3aMeJICHUE https://m.edsoo.ru/d83742bb
BPEMEHHU U COKPAIICHHUE JITTUHBI
111 OHeprus U UMIYJbC bubmumoreka [IOK
PEIATUBUCTCKON YaCTHULIBI https://m.edso00.ru/853a64fc
CBs13b MacChl C SHEPTUEN U
112 HMITYJIECOM PEISITUBUCTCKOM bubmorexa [JOK
Y p https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPIHsl MOKOs
bubmuoreka [JOK
L Peenye 3axa- https://m.edso0.ru/853a64fc
bubmuorexa [JOK
114 P
CHICHIE aAat https://m.edso0.ru/853a64fc
115 PaBHOBeCcHOE TCINIOBOE M3ITyUYCHHE bubmorexa HOK
¥ https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
11 B
6 3aKoH cmemieHus Bira https://m.edsoo.ru/1¢c5ff752
117 I'mnoresa M. Ilnanka o KBaHTax. bubnmoreka [IOK
DOTOHEI https://m.edsoo.ru/ab5ffa218
bu6mmoreka [JOK
11
8 DHEpTHA M MMITYITEC (OTOHA https://m.edsoo.ru/7fb307ec
119 ®oroaddext. OnbiTe A. T bubnuoreka [IOK
CroneroBa. 3akonbl hoTodPdexra https://m.eds00.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
120 doroaddekra. "Kpacnas rpanuma” bubmmorexa LIOK
- op panHl https://m.eds00.ru/01ef4556
dboTtorpdexra
121 Pemenue 3amau bubmnorexa [IOK

https://m.edso0.ru/01ef4556
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JaBnenue cBera. Onwith [1. H.
JleOeneBa

BoJiiHOBEIE CBOMCTBA YaCTHI]

Bounsl ne bpoiid. /[nuHa BoJIHBI e
Bpoiins u pazmeps! o6iactu
JIOKAJIN3alUH JIBIXKYIIEHCS YaCTULIBI

KopmyckynsipHO-BOITHOBOM yaIn3M

Judpakius 37eKTpOHOB Ha
KpHCTajuIax

Crneuuduka usmepeHuii B
Mukpomupe. COOTHOLIEHUS
HeomnpeaenénHocrel [elizenbepra

Pemenue rpadguueckux 3agau

Pemenue pacuéTHbix 3ama4

KonrtposnbHas pabora no remam:
"Ocnossl CTO", "KopmyckyisipHo-
BOJIHOBOM JTyayinu3m"

OnbITH IO UCCIIETOBAHUIO CTPOCHUS
aroma. [InanerapHas Mozenp aToma
Pezepdopna

ITocrynarer bopa

Buas ciektpoB. CriekTp ypoBHE#
SHEpPruU aTroMa BOJOpoAa

bubmuoreka [JOK
https://m.edsoo.ru/64b4f966

bubmuoreka [JOK
https://m.edsoo.ru/f59cfcec

bubmuoreka [JOK
https://m.edsoo.ru/5df8bafl

bubmuorexa [JOK
https://m.edsoo.ru/8ccab62a

bubmuorexa [JOK
https://m.edsoo.ru/30dbal8c

bubmuoreka [JOK
https://m.edso0.ru/65783dec

bubmuorexa [JOK
https://m.edsoo.ru/e70195hbd

bu6mmoreka [JOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [JOK
https://m.edsoo.ru/c3de891a

bu6mmoreka [IOK
https://m.edso0.ru/312b750a

bu6mmorexa [IOK
https://m.edsoo.ru/404dfa9a

bu6mmoreka [IOK
https://m.edsoo.ru/cf74blla
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https://m.edsoo.ru/30dba18c
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CroHTaHHOE B BbBIHY>KACHHOC
HN3ITYy4YCHUC CBCTA

Jlazep

Hyxnonnas mozeins saapa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO siapa. M30Tomsbl.
PangnoakTUBHOCTH

3aKOH paIn0aKTUBHOTO pacnaja.
Pewenne 3amau

CBoiicTBa HOHU3UPYIOIIETO
u3iydyeHus. Biausnue
PaauoOaKTUBHOCTU HA KUBBIE
opranusmsl. /lo3zumerpus

OHeprus CBA3U HYKJIOHOB B SIIPE.
SAnepubie cunbl. Jlepekt macchbl
anpa.

SAnepHble peakuu.

SnepHble pEaKTOPBHI.

[Ipobnemsl ynpapisieMoro
TEPMOSIZICPHOIO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHON SHEPrEeTUKH

MeTto1bl perucTpanuu u
MCCIIEJOBAHMSI DJIEMEHTAPHBIX
yacTuil. OyH1aMeHTaIbHbIE
B3auMOJeicTBYs. baprnoHbl, ME30HBI

bubmuoreka [JOK
https://m.edsoo.ru/f945d85c

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b
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u nenToHsl. lIpencrasienue o
CrangaptHoit Mmogenu. KBapk-
TJIFOOHHAs! MOJIEIb aJPOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Marepus U TEMHas

bubmuoreka [JOK

144
sHeprus. EnuHcTBO (hmsmueckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpPa
Oransl pa3BUTHS aCTPOHOMUHU. bubnuoreka [IOK
145
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3HKH
146 JU1s1 OOBSICHEHHUSI IIPUPOIBI bu6mmoreka [JOK
KOCMHYECKUX 00BEKTOB. MeToIbI https://m.edsoo.ru/39c44028
aCTPOHOMUYECKUX UCCIEIOBAHUI
CoBpeMEHHbBIC OIITHYCCKUE
147 TEIECKOIIBI, PAIHOTEIECKOIIEI bubmorexa [TOK
- pan ’ https://m.edso0o.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bup 38é3nnoro neda. Co3se3nus,
148 SIPKHE 3BE3bI, IIAHETHI, UX bubmorexa [TOK
p ABL, ’ https://m.edsoo.ru/aac588eb
BHUINMOE IBUKECHUE
Conneunas cucrema. CoJHIie.
149 CoJHeYHasT aKTUBHOCTE. MICTOYHUK bubmmorexa LHOK
. https://m.eds00.ru/22748eb4
sHepruu CoJsiHLa U 3BE3]T
3BE31IbI, NX OCHOBHBIE
150 XapaKkTepucTuku. Jluarpamma bubmuorexa [IOK
"CIIeKTpaJIbHBIN KJ1acC — https://m.eds00.ru/42169944
CBETUMOCTH"
151 3Be3/1bI IJIaBHOU bubmuorexa [JOK

MOCICA0OBATCIbHOCTHU

https://m.edsoo.ru/b3cb766¢
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BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NTPEJICTABICHUS O

bubmuoreka [JOK

152 T https://m.eds00.ru/d09da494
CouHIia ¥ 3B6311. DTambl )KU3HU
3BE3
Muneunsiii [Iyte — Hama
153 ["amakTuka. Tunel ranaktuk. YEpHbie bubmmorexa [JOK
https://m.edsoo.ru/7cd10a0a
JBIPBI B SIPax TajJakTHK
Bcenennas. Paciumpenue
154 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHUe
155 MacmtabHasi CTpyKTypa bubnnoreka [JOK
Bcenennoi. Meraraiaktuka https://m.edsoo.ru/ce234633
156 Hepeménnsie mpobdieMbl bubnnoreka [JOK
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
®u3N4EeCKU TPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
MOCTOSIHHBIX MAarHUTOB" MJIN
157 "UccimenqoBaHue CBOUCTB bu6mmoreka [JOK
dbeppomMarueTHKoB" UIu https://m.edso00.ru/67361aef
"UccnenoBanue AeiicTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa” win
bubmuorexa [JOK
158 "3y4eHrne 3aBUCHMOCTH CHJTBI

AmMriepa OT cuJibl TOKa'" WU
"OnpezeneHre MarHUTHON

https://m.edsoo.ru/fcae91e9
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WHIYKIIUU HA OCHOBE U3MEPEHUs
cuiel Ammepa"

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" UIIN
"Onpenenenre HHIYKIUH
BUXPEBOI0 MarHUTHOTO NoJs"

https://m.edsoo.ru/c36658da

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIECHUS
camouHaykiun" wim "Coopka
MOJIEH 3JIEKTPOMAarHUTHOTO
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

161

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

bubmuorexa [JOK
https://m.eds00.ru/5d159d35

162

163

Du3nUeCcKul IPAKTUKYM I10 TEME
"IIpeobpa3oBaHue SHEPTUU B
NpYXKUHHOM MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue epeMEHHOTO TOKa
4yepes MOCIeI0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KAaTYHIKy ¥ pe3UCTOp" WIH
"HUccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIHM IIEPEMEHHOI0 TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

164

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a
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Pu3N4eCKU IPAKTUKYM 110 TEME
"U3mepenue nokazarens
MpEIOMIICHUA CTEeKIA" WU
"I[Tonyuenne n3o0pakeHus B
CUCTEME U3 IUIOCKOI0 3epKajia U
JTUH3BL"

DuU3nYeCKui MPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIlleCTBA
(Ha mpuUMepe KUAKUX JIMH3)" WiIn
"N3mepenne pOKYCHOTO paCCTOSTHHS
pacceuBaroUX JUH3"

OuznuecKuil MPaKTHKYM 110 TEMe
"HaGnronenue qudpakimm,
UHTEp(EPEHIUH U TTOJIIPU3AIUN
cBera"

Du3nUeCKU IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1nanka Ha
OCHOBE HCCIIeIOBAaHUS
doroapdexra" nm "MccnenoBanue
3aBHCUMOCTH CHITBI TOKa Yepes
CBETOJIMO]T OT HaNpsKeHUs"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekrpa

bubmuoreka [JOK
https://m.edsoo.ru/42569eal

bubmuorexa [JOK
https://m.edsoo.ru/b879fb3f

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8
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Pa3pekEeHHOTO aTOMAPHOTO
BOJIOPO/Ia 1 U3MEPEHUE TIOCTOSTHHOU
PunGepra"

171

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nozumetpa win "N3ydenue
norjouieHus 0eTa-yacTHIl
aTrOMUHHEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

172

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 OITpeACIICHUs
MOJIOKEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoymmapus u
spkue 38€361" win "HabmoneHus B
tesieckon JIyHbl, MIaHET,
TYMaHHOCTEMN U 3BE3AHBIX
CKoOIJIeHUi"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

173

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusuku u
aCTPOHOMHUH B YKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BEeKa

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

174

O00011eHNEe U CUCTEMATU3 AL
3HaHui. Pons 1 MecTo pu3uku u

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c
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aCTPOHOMHUHU B COBPEMEHHOU
Hay4yHOU KapTHUHE MHUpa

O060011eHNEe U CUCTeMAaTU3aIHS
3Hanuil. Pone ¢pu3udeckoit Teopun B
(bopMHpOBAaHUY TIPEICTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubmuoreka [JOK

175
(bU3UYECKON KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MIPEACTABJICHUH O TIPUPOIC
176 O06o001menne 1 cucreMaTu3anys bubnmnorexa LIOK
3HaHu# 1mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
177 O06o001IeHre U cUCTeMaTH3aIH bubnuoreka [IOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
173 O000I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHui o teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
179 O000111eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHui o teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
O00011eHNEe U CUCTEMATU3ALIS
180 3gaHui 110 teme "CraTruka TBEpIOro bubmmorexa [IOK
" P https://m.edso0.ru/3cca482e
Tena
O00011eHNE U CHCTEMATH3AIINS
181 3HAHUU 110 TeMe "3aKOHEBI Bubmorexa ITOK
" https://m.edso00.ru/32a4d1a0
COXPAHCHHS B MEXaHHKE
O0001IeHNE U CHCTEMATH3AIIUS
N " bu6mmorexa [IOK
182 3HAHUU 110 TeMe "3aKOHEI

COXpaHEHHUs B MEXaHUKeE"

https://m.edsoo.ru/32a4d1a0
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O00011IeHNE U CUCTEMATHU3AIUS
3HaHui o teMe "OCHOBEI

bubmuoreka [JOK

183
MOJIEKYJISIPHO-KMHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AIUS
184 3HaHui o Teme "OCHOBBI bubmuoreka [JOK
MOJIEKYJISIPHO-KMHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AINS
185 3gaHui 1o teme "TepmoanHamMuka Bubmiorexa ITOK
,],‘O ' https://m.eds00.ru/c63f7c10
TenoBbie MaIIMHEL
O000I11IeHNE U CUCTEMATU3AIUS
186 3gaHuil 1o teMme "TepmoanHamMuka Bubmzorexa LIOK
,],‘O ' https://m.edso0.ru/c63f7c10
TenoBbie MaIIMHEL
O000I11IeHNE U CUCTEMATU3AIUS
187 3HaHMUN 110 TeMe "ArperaTHble bubnuoreka [IOK
COCTOSIHHS BenlecTBa. Da30BbIC https://m.edsoo.ru/1d36b5b1
nepexopl"
O0001IeHNE U CHCTEMATH3AIINS
188 3HAHUU 110 TeMe "DIIEKTPUUECKOE bubmiorexa [IOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
189 3HAHUU 110 TeMe "DIIEKTPUUECKOE bubmorexa [JOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
. " . bu6mmorexa [IOK
190 3Hanuil mo teMe "TlocToAHHBIN

3JIEKTPUYECKAN TOK"

https://m.edsoo.ru/71453ee6
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O00011eHUE U CUCTEMATU3 AL

bubmuoreka [JOK

191 sHaHui 1o teMme "[locTosSHHBIA
N " https://m.edsoo0.ru/71453ee6
IIEKTPUYCCKUH TOK
O00011IeHNE U CUCTEMATHU3ALHS
192 3gaHui 110 Teme "lI1ocTOsIHHbBII Bubmiorexa LIOK
N " https://m.eds00.ru/71453ee6
AIIEKTPUIECKUI TOK
O000111eHrE U CUCTEMATU3 AL
193 3HaHuil 1o teMe "TOKM B pa3iImyHbBIX Bubmuorexa LIOK
" P https://m.edso0.ru/3d40077a
cpenax
194 O000I11IeHNE U CUCTEMATU3ALIUS bu6mmorexa [IOK
3HaHu 1o TeMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
O00011IEHNE U CUCTEMATHU3AIUS
195 3HAHUU 110 TEME Bubmiorexa ITOK
" " https://m.eds00.ru/053e2248
DNEeKTPOMarHuTHAS WHYKIIHS
O00011IEHNE U CUCTEMATHU3AIUS
196 3HaHU 110 TeMe "MexaHnueckue Bubmzorexa LIOK
\ https://m.edsoo.ru/d6310bfd
KOJIeOaHus
PesepBusblii ypok. O0001IEHIE U
197 CI/ICTEMaTI/I?,ZIl:I)I/IfI 3HAHUHU 110 TEME Bubmzorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMAarHUTHBIE KOJICOAHWS
PesepBHslit ypok. O600111eHNE U
108 CHUCTeMaTH3allvsl 3HaHUH 110 TEMe bubmuorexa [JOK
"MexaHH4YeCKHUE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBHrblii ypok. O0001IEHIE U
P P . bubnuotexa [JOK
199 CHUCTEMATH3aIMsI 3HAHUH 110 TEME

"Onruka"

https://m.edsoo0.ru/52ad1603
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PesepBHelil ypok. O000IICHHE 1

. bubnmoreka [JOK
200 CcUCTEMATHU3aIUs 3HAHUH 10 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHeiit ypok. O600ICHHE U
201 CHCTeMaTH3aIlysl 3HaHUH 110 TeMe 1 bubmuoreka [JOK
"KopmyckysipHO-BOIHOBOMN https://m.edsoo.ru/f7c59d38
Jyanusm"
PesepBueiil ypok. O0001mEHE U
202 CI/ICTI;MaTI/I?,Zp s 3HaHI/H;1H 10 TEME 1 bubmmorexa [IOK
" 4 " https://m.edso00.ru/1f511654
duzuka atoma
PesepBuslit ypok. O60011eHNE U
203 CHCTEeMAaTU3alMs 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
AJIEMEHTAapHBIX YacTuil"
PesepBurblii ypok. O0001I€HIE U
204 CI/ICTEM&TI/BZP 1561 3HaHI/II;IH 0 TEME 1 bubmmorexa [IOK
" B " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA IPUMEPaX POJIb U MECTO GUBHKH B (POPMHUPOBAHUU
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOEe ABM)KEHHE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
o0béMa TeJ MpH HarpeBaHUM (OXJAXKIECHHWHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHCalus, IUIABJIEHUE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3ALUS Tell, B3aUMOAEHUCTBHE 3apsioB

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXAaHUYCCKass MOITHOCTD; ITPU ONMMCAHUU
IMPaBUJIbHO TPAKTOBATH q)HSquCKHfI CMBICJI UCITOJIB3YEMbBIX BCIMYHH, UX
0003HAYCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYHNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIJIOBBIE SIBJICHUS,
UCIOJNB3YS (pU3MUecKre BeIMUMHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa rasza, KodQQUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIIS; IPU ONTUCAHUH IPABUIIBHO TPAKTOBATH (PU3HUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HaUEHHS U EAMHUIBI; YKA3bIBaTh (YOPMYJIbI, CBSI3bIBAIOIIUE TAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3UYeCKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, |, Il u
Il 3akoHbI HhrOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPryH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHOMpABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEpBbI 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBUS MAIllMH, TPUOOPOB H
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BrmonssaTe SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX W3MEPECHMU; IIPU
sToM GOpMyIUpOBaTh TpodiemMy (3ajady) W THIOTE3y YYEOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh PE3YJbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
($U3HYECKUX BEJIMYMH B BUJEC TaOMUIl U TpadUKOB, AENaTh BBIBOJBI 1O
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUEM U3MCPUTEIIbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NUYECKYIO MOJIEIT, BBIICIATH GU3MUECKIE BETUINHBI
u (GopMyIbl, HEOOXOMUMBIE JUIsi €€ pelIeHUs, MPOBOAUTH PACUYETHl U
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh M0JIy4aeMyo HH(POPMaLUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Mcnonb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3HMKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MacHOCTH TpH  oOpalieHun ¢ npudopamMu |
TEXHUYECKUMHU YCTPOICTBaMM, JIJIsl COXPAHEHHUS 370POBbsI U COONIIOACHHUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIIPENCIIATh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LIEJTOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOT'0 Si/ipa MPH peleHNH HU3NYecKux 3a1ay

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICICTBUE MAarHUTOB, DJJIEKTPOMAarHUTHas HHIYKIUS,
JIEMICTBHE MarHUTHOT'O 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJiIpu3alus CBeTa, AUCIEePCHs CBETa, POTOAIEKTPUUECKHIMA




addekr (poToaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpelo) U
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPIHs DJICKTPUUYECKOTO U
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsi M CWIia TOKa B TIPOLECCe TapMOHHYECKHUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU OMKUCAHUU TPABHILHO TPAKTOBATh (PUINUYCCKUN CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU
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11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUTHHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HauCHHs U CIMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYHUCIISTH 3HAYCHHE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHIITeHa Ui hoTodddexTa,
3aKOH COXpAHEHWs DHEpPrHM, 3aKOH COXPAaHEHUs HMIIyJIbca, 3aKOH
COXpaHEHMs JJEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH ITOM
pasnnyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpasJICHUEC BCKTOpa HWHAYKOWMH MArdHuTHOIO  ITOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOMW JTUH30U
BBIOMHATE AKCMEPUMEHTHI 0 HCCIIEOBAaHUIO (DU3MUYECKUX SBICHHA U

IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3TOM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U (POPMYTUPOBATH BHIBOIbI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIWYUH C KCIIOIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroaTh npaBuiia 6€30IaCHOr0 TPY/a IPU MPOBEICHUH UCCIIEI0BAHMIA
B paMKax Y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBLCKOH U
HPOEKTHOW JESATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI U IPUHIIMITBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4u: BLICTPAUBATb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C 0H0p0171 Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs  [OMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpOpeTallMd M TpeJICTaBleHUs] Y4eOHOH M Hay4HO-TIOMYJSPHOM
uHpOpMallUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3inuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIB30BaHUS B
OBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3MKeE B IOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHAIBHO PACTIPENLISITh 00I3aHHOCTH
N IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXJAO0ro H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi IPOOIeMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTA W TEOpUU B IMPOLECCE NO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (U3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunele rumote3sl. Dusnyueckue
3aKOHBl W TeOpuHM. ['paHHIBI NPUMEHHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHS.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMEHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH JIESTEeTbHOCTH JIFOICH

MEXAHHUKA

211

#HPar##HH#KNUHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMYECKOro JABKeHusa. CucremMa oOTcuéra.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs,
IyTU U NEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTh, TMHENHAs CKOPOCTh. [lepron u
yacroTa. LleHTpocTpemMuTeNnbHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHMS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpOTUBIICHUS NP JIBUXKEHUU Tela
B JKUJIKOCTH HJIH ra3e

2.2.7

[locTymarenpHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOI\/’ICTBaI MMOJIIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIBKUX CWII. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsCc ~ mMaTepUalIbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepuaibHBIX  To4ek. Mmmynabc cuinsl U
U3MEHEHHE UMITYJIbCa Teja
932 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

JIBIOKEHNE




2.3.3

Pabora cuiiet

2.34 MoHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHHUYCCKOW DHEPrHH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE [BUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBOo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens uaeanpHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOW TEOPUU HIeaTHbHOTO
rasa

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBUYKEHUS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. 30mponecchl B HAEaIbHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPTHUs TEPMOAMHAMHUYECKON CHCTEMBI U CTIOCOOBI
¢ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MIEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTEepIperanus padboThl raza

3.25

TermoBele  MammHbl.  [IpuHIMIBL  HEUCTBUS
TeryioBbIX MamuH. [IpeoOpazoBanusi »HEepruu B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUTIEHUE. YelbHas TEIUIoTa MapooOpa30BaHMUS.
3aBUCHUMOCTE TEMIICPATYPBI KUIICHUA OT JaBJICHUA
332 AOcomoTHasT W OTHOCHUTETbHAs  BJIAXKHOCTH

BO3Ayxa. HachlleHHbI nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTsl. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumogeiictBue 3apsaaoB. 3akoH Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsokéHHOCTb
ANEKTPUYECKOro mnoiid. IIpuHumn cynepno3unum.
JIuHUM HaNPSKEHHOCTH AIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

[TpoBOJHMKM UM JHUAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apsuKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJEKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

421

PA3JIMYHBIX CPEJJAX

YcnoBusa CYIIECTBOBAHUSA HOCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi neru. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOJAHUKOB. CBOMCTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHHUKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTPEHHEro  compoTtuBieHus.  HabOmonenue
JJIEKTPOJIN3A




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsieMble 3JIeMEHTHI COIEPIKAHUS

OJIEKTPOAMMHAMUKA
HEHParH#H##

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

IlocTtossHHBIE MarHuThl. B3auMoJIEeNCTBUE MOCTOSHHBIX

43.1
MarHuToB
MarnutHoe 107€. BEKTOp MarHMTHOM WHIYKLIHH.
432 [Tpunimn cyneprno3uuuu. JINHUKM MarHUTHOM UHAYKIWH.
o Kaptuna  JUHHE ~ MarHUTHOW  WHIAYKIMH  HOJIS
MOCTOSTHHBIX MarHUTOB
MarnuTtHO€e noJie npoBoJHKKa ¢ TOKOM. KapTuHa nuHuii
433 MOJISL JUTMHHOTO TPSIMOTO TIPOBOJHHUKA M 3aMKHYTOTO
e KOJIBLIEBOIO IIPOBOJHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HallpaBJICHUE
Cuina Jlopenina, e€ Moaysb U HampaBiieHue. [[BuxeHue
4.3.5 3apsHKEHHON YacCTHIIbI B OTHOPOAHOM MAarHUTHOM TOJI€.
Pa6ota cwibl Jlopenna
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKLIUU
438 OJIC unHayknuu. 3aKOH 3JIEKTPOMArHUTHOW HMHIYKIIMH
o dapanes
BuxpeBoe anekrpuueckoe mnoine. IJC uHAyKIMH B
4.3.9 IPOBOJAHMKE,  JBHXKYIIEMCS  IOCTYNATeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh.  fIBNieHne  camomuaykiuu. OJC
A CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUuYeCcKHWe yCTpPOWMCTBAa: TOCTOSIHHBIE MAarHUTHI,
4.3.14 ANEKTPOMATrHUTBI,  3JEKTPOJABHUIATENIb,  YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboThl. M3yueHue MarHUTHOTO TMOJIS
4315 KaTymku ¢  TokoM. MccrmemoBaHue — meicTBUS

MOCTOAHHOI'O MaronTa Ha paMKy C TOKOM. HCCHGI{OB&HI/IC
SABJICHUS E)JIGKTpOMaFHHTHOﬁ VHAYKOUN

KOJIEBAHMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A




5.2

5.11

Konebarenbnass cucrema. CBoOOIHBIE —KOJIeOaHMS.
[apmonunueckue  konebanus.  [lepmonm,  wacroTa,
aMIIuTya u (asza KoneOaHuit

5.12

5.1.3

5.14

IIpyxuHHBII MagsTHUK. MaTeMaTU4eCKUN MasTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunemarnueckoeu JTUHAMUYECKOe OIHCaHue
K0J1e0aTeIbHOTO ABMXKEHUS

[IpeBpamenue SHEPTrUH npu rapMOHUYECKHUX
kojeOaHusax. CBs3b aMIUIMTYAbBI KOJICOAHUH HCXOIHOU
BEJIMYMHBI C aMIUIUTYAaMH KoJjeOaHUN e€ CKOpPOCTH U
YCKOpEHUS

5.15

KonebarenbHblii KOHTYD. CBoOonHBIC
JJIEKTPOMAarHUTHbIE ~ KoyieOaHHWs B HJCAJIbHOM
KoJsie0aTeIbHOM KOHTYPE. AHanorus MEXIY
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMHU KOJIEOaHUSIMU.
®opmyina TomcoHna

5.16

3aKkoH COXPAaHCHUA OHCPIrun B nacajbHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

5.18

BoiHyxkeHHble MeXaHudeckue KojebaHus. PezonaHc.
Pe3onancnas KpHuBasl. BeiHyX1cHHBIE
AIIEKTPOMAarHuTHbIE KOJIeOaHus.

[lepemennbIit TOK. CHHYCOUIaIbHBII IEPEMEHHBIN TOK.

5.19

MOHIHOCTB MNEPpEMECHHOIO  TOKaA. AMHJH/ITYI[HOG )51
HeﬁCTBYIOIHee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancdopmarop. [IpousBoxacTso, nepenadya
MOTpeOIeHUE IEKTPUUECKOM SHEPTHH. DKOJIOTHYECKUE
PUCKH TP TIPOU3BOJICTBE JJICKTPUUYECKON DSHEPIHH.
KynpTypa ~ uCHOnb30BaHMSI  DJIEKTPOIHEPTUU B
MOBCETHEBHOW KU3HU

5.1.11

5.1.12

TexHuuyeckue ycTpoicTBa: ceiicmorpad, 3IeKTpuIecKuit
3BOHOK, JINHUU DJIEKTPOIIepenay

[TpakTueckue paboTel. lccnemoBaHue 3aBHUCHMOCTH
nepuoaa Majblx KosueOaHWil rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpy3a. MccaenoBanue nepeMeHHOro TOKa
B LeNd M3  TOCIEeNOBaTENbHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3ucTopa

##HPartH#MEX AHUYECKUWE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHWYeCcKUe BOJIHBI, YCJOBHS PacHpOCTpPaHEHUS.

521 ITepuoa. CkopocTh pacnpOCTpaHEHUS W JJIMHA BOJIHBI.
ITonepeuHble U POIOJIBHBIE BOJTHBI
599 HEHPar#H# WNnuTtepdepenus 51 T paKIus

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa ToHa.
TemOp 3ByKa

5.24

ONEKTPOMarHUTHbIE  BOJIHBI.  YCIIOBUS  M3JIy4EHHUS
AIIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B M v B 3nexkTpoMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

CBolicTBa  DJIEKTPOMATrHUTHBIX ~ BOJH:  OTPAaKEHUE,
IIPEIOMIICHUE, MOJISIpA3aLus, Tudpakuus,
uHTepdepeniys. CKOPOCTh IMEKTPOMArHUTHBIX BOJIH

[llxama  2MeKTpOMarHUTHBIX  BOJIH.  [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

IIpuHIUIIBI paIMOCBA3H U TEIEBUACHUSA. Pagronokanus.
DJEKTPOMarHuTHOE 3arpsiI3HEHNE OKPYKAIOIIEH CPeJIb

5.2.8

TexHUYECKHE YCTPOMCTBA: MYy3bIKAIbHBIC HHCTPYMCHTHI,
YIBTPa3BYKOBasl JIMArHOCTUKA B TEXHUKE W MEIUIIMHE,
pamap, paIiuonpuEéMHUK, TSIEBU30p, aHTEHHA, Tee]oH,
CBUY-1reun

5.3

5.3.1

#HPar##HOIITUKA

IIpssMonMHENHOE PACIPOCTPAHEHUE CBETA B OJJHOPOIHOU
cpene. JIyd cBera

5.3.2

5.3.3

5.34

OtpaxkeHue cBera. 3akOHbl  OTpPaKEHUS  CBETa.
[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

[Ipenomnenue cBeTa. 3aKOHbI NPEJIOMJIEHUS CBETA.
AOGCOTIOTHBIN MOKa3aTenhb MPeIoMIICHHS

ITonnoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yroi
MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

5.3.6

5.3.7

Hucnepcus ceera. CinoxHblIi coctas 6enoro csera. L[er

Cobwuparolue ¥ paccerBarolie TUH3bl. TOHKas JIMH3A.
@OKyCHOE pacCTOSIHUE W ONTUYECKas CHUJla TOHKOU
nuH3bl. [locTpoeHne u3o0pakeHU B coOWparommx u
paccenBapOmMX JuH3aX. DopMmysa TOHKOW JIMH3BIL.
VYBennuenune, 1aBaeMoe THH30M

Hpenenm NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH

5.3.8

WNutepdepentius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBus HabmoAeHHWS MaKCHMyMOB U MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(pa3HbBIX
KOT'€pEHTHBIX NICTOYHHUKOB

5.3.9

Hudpaxmus ceera. Iudpakiuontas pemérka. Y cloBue
HaOMIO/IEHUsI TJIABHBIX MaKCHUMYMOB TIpU TaJeHUU
MOHOXPOMAaTHYECKOr0 CBeTa Ha JAU(PPaKIHOHHYIO
pelETKyY




7.1

7.2

5.3.10 [Monstpusanus cBera

TexHuueckue ycTpoWCTBa: OYKHM, Jyma, Qoroamnmnapar,
MPOCKIIMOHHBIM  ammapaT, MHKPOCKON,  TEJIECKOIL,

>3.11 BOJIOKOHHAsI ~ ONTHKA, JU(PPAKIHOHHAS  pemiéTka,
HOJISIPOH T
[Mpaktuyeckue  pabotbl. M3mepeHue  mokaszaTens
5.3.12 npenoMieHus. MccnenoBanue CBOMCTB M300pakeHUN B

nuH3ax. HaGmonenune aucnepcuu ceera
BJIEMEHTBI CITIEITUAJIBHOM TEOPMU OTHOCHUTEJIBHOCTH

I'paHunBl IPUMEHUMMOCTH KJIACCHUYECKOW MEXAaHUKH.
ITocTynaTel TEOpUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTD

61 MOJyJII CKOPOCTM CBE€Ta B BaKyyMmMe, IPHUHIMI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6.2 OTHOCUTEIBHOCT  OJHOBPEMEHHOCTH.  3aMeJJICHUE
BPEMEHM U COKPALLEHUE JITUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI
6.4 CBs3p Macchl C JHEprued M HMIIYJIbCOM CBOOOJHOM
YaCTHUIIBl. DHEPTHUS TIOKOSI CBOOOIHOM YaCTHUIIBI
KBAHTOBAS ®U3UKA
#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Dopmyna [Inanka cBs3u 3Heprun GoTOHA C €T0
Y4aCTOTOW. DHEPTHS U UMITYIIEC (OTOHA
712 OtxkpeiTe U uccnenoanue ¢porodddexra. OnpiTer A.l
CronetoBa. 3akoHbl poTorpdexTa
713 VYpaBuenne OiinmreriHa nis gororddexra. «KpacHas
rparumay Goroaddexra
7.1.4 Hasnenue ceera. OnbiTel I1.H. JIeOGeneBa
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
716 TexHuueckue yctpoincTBa: (OTOAIEMEHT, (POTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/
CTPOEHUME ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTPpOEHHMS aToma. [InmanerapHas Mmoaenb
aToma
[Toctynarsl bopa. M3nydyenue u nornomeHne GoTOHOB
799 IpU TEpexojie aroMa C OJHOTO0 YpPOBHS 3HEPIUU Ha
apyroii. Buael cnektpoB. CHEKTp YpOBHEH SHEPIrUH
aToMa Boj0poja
BosHoBble cBoMcTBa yactul. BomHel ge  bpons.
7.2.3 KopnyckynspHo-BonHoBoM — ayanusMm.  Judpakuus

SJICKTPOHOB HAa KpUCTaJIJ1ax




CnoHTaHHOE U BBIHYKJIEHHOE U3Ty4eHHE. Y CTPOMCTBO U

7.2.4
MPUHLIKI PadOTHI Jia3epa
795 TexHuueckne YCTPOMCTBA: CIEKTPaJbHbIA  aHAIMU3
o (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTED
796 [Ipaktnueckue pabotel. HaOmoaeHwe mauHEHYATOrO
o cIIeKTpa
ATOMHOE A1PO
731 MeTtoapl HaOMIOACHUS W PETUCTPALUU AJIEMEHTaPHBIX
e YaCTHUIL
OTtkpeiTHe paguoakTuBHOCTH. OmbIThl Pesepdopna mo
732 ONpEENICHUI0 COCTaBa PAJAMOAKTUBHOIO M3IYUYCHHS.
o CgoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BrusHue
PaZMOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBbI
OtkpelTHEe TIPOTOHAa M HeWTpoHa. HykioHHas monensb
7.3.3 anpa ['eitsendepra — Banenko. 3apsa aapa. MaccoBoe
qucio sapa. M3oromsl
Anbda-pacniaa. DIEKTpOHHBIA W TMO3UTPOHHBINA OeTa-
7.3.4 pacnan. ['amMma-uznydeHue. 3aKOH PaguOaKTHBHOTO
7.3 pacmaja
735 DOHeprusi CBSA3M HYKJIOHOB B sIpe. SlnepHble CHIIBL
e JedexT macchl sapa
7.3.6 Snepuble peakuuu. [leneHne u CHHTE3 Sep
Snepusiii peaktop. Tepmosinepnsiit cuaTe3. [Ipobiembr
7.3.7 U TEPCIEKTUBBI SAEPHOM SHEPreTUKU. DKOJIOTUYECKHE
ACTIEKTHI SIJIEPHOMN SHEPTETUKU
738 DOnemeHTapHble  4YacTHIBL.  OTKpBITHE  TO3UTPOHA.
e dyHgaMeHTa bHbIE B3AUMOIEHCTBIS
73.9 TexHuueckue ycTpoiicTBa: 103UMeTp, kamepa Bunbcona,
h SIEPHBINA PEaKTop, aTOMHast 6oMOa
7310 [Ipaktuueckue pabotsl. MccienoBanue TPEKOB YACTHUIL
A (110 ToTOBBIM (hoTOTpaAdHSIM)
DJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3Bé3gHoro Heba. Co3Besmusi, SpKue 3BE3JBI,
TUTAHETHI, UX BUJAUMOE JIBI)KEHUE
Conneynas cucrema. [lmaHeTsl 3eMHOM TpyNIBbL
8 8.2 [InaHeThI-TUTAaHTBI M WX CIYTHUKH, KapjIUKOBBIE
maneTsl. Manbie Tena COTHEYHON CUCTEMBI
8.3 Conume, d¢ortochepa u armochepa. ComHedHas
' aKTUBHOCTB
8.4 HcTtounuk sHeprun CosHIA U 3BE3]




8.5

8.6

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PAJANYC, TEeMIIepaTypa, X B3aHUMOCBSI3b.
JuarpaMma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3abl TJIABHOM MOCIENOBATEIILHOCTU. 3aBUCHUMOCTEH
«Macca — CBETHMOCTbY» IS  3BE31  IJIAaBHOM
IOCJICIOBATCIIBHOCTH

###Par###Buyrpennee ctpoenue 3BE3. COBpeMEHHBIC

MPEJCTaBICHUS O TPOUCXOKICHUH U 3BoroLMKU CoHIa
U 3BE311. DTanbl )KU3HU 3BE3]

8.7

Mneunslii Ilyte — Hama [D'anaktuka. ChoupanbHast
cTpykrypa lamakTuku, pacnpeneneHue 3BE3N, raza u
neutd. [lonoxxenue u aBrkenue CoiHia B [almakTHKe.
[Tnockast u chepuyeckas MmoacucTeMbl [ anakTHKu

8.8

8.9

8.10

Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbie
JIBIPBI B SIApaXxX rajJakTHK

Bcenennas. Pacumupenue Bceenennoit. 3akon Xa60:ma.
Paszberanne ramaktuk. Bospact u panuyc Bcenennoi,
teopuss  bombmoro  B3peiBa.  Moxens  «ropsuent
Bcenennoi». PennkroBoe n3nydyeHue

Macmrabnast crpykrypa Bcenennoil. MeraranakTuka.
Hepeménnsie npo0ieMbl aCTpOHOMUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, HCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YEeCKMX METOJOB  pELIEHUs  3ajaad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HbIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBACHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKON  JI€ATEIbHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(U3NIECKOTO  COAEPIKAaHUSI C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kon Kon
pa3aeJia/TeM 3JIEeMEHT IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
bl a
1 MEXAHUKA
11 KNHEMATHUKA
111 Mexanuyeckoe aBrmxeHre. OTHOCUTENbHOCTh MEXaHUYECKOTO
nBukeHus. Cucrema orcuéra
MarepuanbHas TOUKA.
7 TpacKTOpHa
E& panmyc-BekTop:
Fle)=(cle) e ) =(2)),
TpaeKkTopIIs,
1.1.2 IepeMelIeHIIe: } by
Ar=r(t))—7(t)) =1, -1, = *
=(Ax,Ay.Az),
myTs.
CroKeHIIe epeMeNIeHIl:
Ny =0+
CkopocTh MaTepUaIbHONU TOUKHU:
_ AF —
U=— =7 =[L?1_.U1_.U__].
ﬁ.r lr_cl B
Ax , ) .
113 v =—/| =Xx/. aHANOINYHO v_=y,, U.=Z,.
o Al lyg '
CrnoxeHHe cKopocTeil: 6, =5, + 5, .
Brruucnenue nepeMenieHus 1 myTu MaTeprualbHOU TOUKU
MPU TPSIMOJIMHEMHOM JIBUYKEHUHU BJIOJIb OCH X TI0 TpaQuKy
3aBUCHMOCTH Vx(t)
v - &D —
VeKopeHIe MATEPHATEHOI TOUKIL: d = EL =0/=(a,.a,.a.).
-0
114
Au o .
a,=—2= =(u,)'. aHANOIM4HO a, = (v, ), a.=(v.)".
x A |, x J yles T B
ABHOMEPHOE MPSMOJIMHEHHOE IBIKCHHE:
1.1.5 x(t) = Xp + voxt;

Uy (t) — vo, = const




1.1.6

h)aBHOYCKopeHHOG MPSIMOJIMHEITHOE JBUKEHHE:

¥(t)=x +uv r+ﬂxr
- o ot T T4

e

v (t)=u, +at
a, = const
] ]
UJ.T - Lﬁ.‘r = zﬂx ['\"-2 _"“’-1]

W +Uy

HPII JBILECHIII B OJTHOM HAIIPABICHHIII IIVIB S = =~ =.¢

k2

1.1.7

CBoOoaHoe majienre. Y CKopeHHue CBOOOTHOTO TaICHHS.

Vi

Yo o

(0] Xo {
I[BI/I)KCHI/Ie TCIa, 6pOI_HCHHOFO o yrijiom o K ropu3oHTY:

[.‘u‘{?} =X, +U,t=x +tU,cosa-t

P . 2
lj'{r} =V, tU, f+ g‘T =V, tU,sina- r—‘gTT

v, (t)=uv, =uv,cosu
v (t)=v, +g t=u,sino— gt

=0

o
X
g, =—g=const

1.1.8

1.1.9

KpuBonuneiinoe aBuxeHue. J[BmxeHne MmaTepuaaibHON
TOYKH IO OKPYKHOCTH.

VYrioBas v IMHEWHAs CKOPOCTh TOYKU: ¥V = wR

[Ipu paBHOMEPHOM ABUKEHUU TOUKH MO OKPY>KHOCTH

_27‘[_2
w= T = 4]

LleHTpOCTPEMUTETBHOE YCKOPEHHE TOUKH:
— — /2
Ay == =wR

[TonHOE ycKkOpeHre MaTepuaibHON TOYKH

Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE
TBEPAOIO TEIIA

1.2

JNHAMUKA

1.2.1

1.2.2

NuepunansHbie cuctemsl oTcu€ra. Ilepoiit 3akoH HproToHAa.
[IpuHnun otHOCHUTENBHOCTH ["anmunes

m
Macca tena. [InotHoCTh BeliecTBa: p = m




1.3

1.2.3

- -

Cuna. IlpuHmmn cynepnosutuu CHit:  Foupuonciicrs = F1 +

>

Fy+...

1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO
F;, = may Ap = FAt npu F = const
-— 8

Fpy Fy
Tperuii 3akoH HpI0TOHA 1151 MaTEpUATIBHBIX TOYEK:

Fip = =F5

1.2.6

1.2.7

1.2.8

1.2.9

13.1

3akoH BCCMUPHOI'O TATOTCHUA: CHUJIbI IMPUTSKCHUA MCKIY
TOYCYHBIMU MaCcCaMM paBHBI

mmm

R2
Cuna tspkectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTH CHJIBI
TSDKECTH  OT BBICOTBI N Hax MMOBEPXHOCTHIO TIJIAHETHI
paguycoMm Ro:

GMm

"9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHuUe.

Cuna tpenus ckonbkenus: F, = uN
Cuna tpenus nokost: Fry < uN
Koaddurment tpenns

Fy
[laBnenue: p = <

CTATHUKA

—

F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU:A:

IM| = FI, rae | — mutedo cuitel F OTHOCHTENIBHO OCH,
npoxojsiei yepe3 Touky O meprneHIuKyIIPHO PUCYHKY

1.3.2

HGHTp Mmacc TeJjia. ]_IeHTp MacCC CUCTCMbI MAaTCPUAJIbHBIX
) mqri+motry+..
o mit+tmyo+..

>

B onHOpoaHOM Moie TshkecTH (g = const)
LIEHTP Macc Tejla COBMAJIAET C ero HEHTPOM TSHKECTH

1.3.3

Ycnosus paBHoBecus TBEpaoro tena B MCO:

M +M,+...=0
I 1 S
F+F,+..=0
1 1747
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3akoH [lackansg

1.3.5

1.3.6

JaBnenue B )xuaKkocTH, mokosmieics B UCO:
p =Dpo+pgh

>
>

3akoH Apxumena: Fape = —FByrecn
€CJIM TEJIO U KUAKOCTh IMokosaTcs B UCO, To

F Apx = bg VBLITeCH

VcaoBue niaaBaHus TEl

14

3AKOHBI COXPAHEHUWA B MEXAHUKE

14.1

- -

Nmnynbc MaTepuanbHOM TOYKU: p = MV

1.4.2

I/IMHy.]'IBC CHCTEMBI TCJ'I

p= P1+P2

1.4.3

1.4.4

3aK0H U3MEHEHUS U COXpaHeHI/Iﬂ I/IMHy.lIbca
B ICO Ap A(pl + p2+ ) - FlBHeHIHAt + FZBHCH_IHA +...
B NCO , ecin Ap A(p1 + p2+ ) =0, ecmu Fippenn +

F ZBHeHIH - 0
PeaKTHBﬂoe IBUKEHUE

F
\ﬁ(}iﬁx

PaGora cuibl Ha MaoM MNEpEeMCIICHUN:

;1=|F'|-|.-‘l'-.f'|-c05 a=F, -Ax

1.45

<<\(1~/;“

—

D
MOIIHOCTb CHIIBL:
eciu 3a Bpems At

pa60Ta CHJIBI U3MCHACTCS HAa, TO MOIIIHOCTH CHJIBI
AAd
p===
ﬂf Ar—l

=F-p-cosa

1.4.6

1.4.7

Kunernueckast sHeprust MaTepuaibHON TOUKH:
mv?  p?

wm = o T o

3aKOH U3MEHEHUS! KHHETUYECKOU SHEPTHH CUCTEMBbI
MatepuanbHbIX ToYek: B UCO AExkun = Al + A2 + ...

IloTenumanpHas OHEPTIUs:




JJI1 MOTCHIHUAJIBHBIX CUJT

A12 = ElHOTeHu - EZHOTeHu_= AE]‘IOTCHH

[ToTrenumanpHas SHEPTUs MATEPUATILHOM TOYKH B
OZIHOPOZIHOM II0JI€ TSKECTH: Ep ooy = Mgh
[TorennuansHast 3HEprus ynpyro aeopMupoBaHHOIO Teja:
£ kx?

IOTEHL| — 2

1.4.8

3aKOH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = B + Emmmn

B IICO AE,ex = Ascex HETIOTEHIL. CHI»
B IICO AE,.x = 0, eCIIH Azcex menoresm. cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

I'apmonnueckue  KoinebGaHMs ~ MaTepUalbHOM  TOYKH.
Awmmuntyna u asa konedbanuii. Kunemarnyeckoe onucanue:
w(1) = Asin| @t +o, ).
v (=x'.
a(H=(v, ), =—ox)=a +ox=0.
I'JIe X - CMEIlEHUE U3 PaBHOBECHSL.

JlnHamuyeckoe onucaHue:
ma, = —kx,

JT0 3HAUMT, uTo F, = —kx.
DHepreTU4ecKoe ONHUCaHue (3akoH COXpaHEHUs
MEXaHUYECKON IHEPTUN):

nm‘+£_1m§m_k& _

2 2 2 2

CBsi3p aMIUIMTYABI KOJIEOAHUI CMeIleHusT MaTepuaIbHOU
TOYKH C aMIUTUTYIaMHU KOJIEOaHU €€ CKOPOCTHU M YCKOPEHHSI:

Upee =04, =04

1.5.2

[lepron u yactoTa KoneOaHMii:
2n 1
T = — =
W v
ITepron maneix CBOOOAHBIX KOJeOAaHWUN MaTeMaTUYECKOTO
MasITHUKA:

T=21JI
g

[lepron cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA!

m
T =2m |—

1.5.3

Breinyxxnennsie konebanus. Pezonanc. PezonancHast kpuast




2.1

[lonmepeunble ¥ HpoAOJbHBIE  BOJHBL.  CKOpPOCTh
pacrpocTpaHeHus U JJIMHA BOJIHBL:

15.4 1=y =2
v
WuTepdepennys u audpaxiyst BOJIH
1.5.5 3ByK. CKOpPOCTb 3ByKa
MOJIEKYJISAPHASA ®U3UKA. TEPMOJNHAMUKA
MOJIEKYJISIPHAS ©U3MKA
Mogenu cTpoeHust Ta30B, JKUAKOCTENH U TBEPABIX Teil. [IycTh
TepMoAMHAMHU4YecKass cuctema (teno) cocrout u3z N
OJIMHAKOBBIX MOJIEKYJI. Torjaa KOJaM4ecTBO BEIeCTBa
211 N_m
A vV=—=—
Ny
rae N, — uucino ABorajpo, M — Macca CUCTEMBI (Tena),
U — MOJIIpHAas Macca BellecTBa
2.1.2 TemnoBoe nBMYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anmopeiicTBre 4acTUIl BEIIECTBA
2.1.4 Huddysus. bpoyHoBckoe ABMKEHUE
215 Mogens uneanpaoro raza B MKT
CBsi3p  MeXJ1y [JaBICHHUEM U CpelHeHd KHHETUYECKOU
SHEPTruel MoCTyNaTeJbHOTO TEIIOBOIO JBUYKEHUS MOJIEKYII
uJeanbHOTo Tra3a (ocHoBHOE ypaBHeHne MKT):
1 = 2 (mp*) 2 —
2.16 p=-mnv =—n-| ——|==-—MN- &,
3 300 2
. N
rne mO — macca OTHOM MOJIEKYIIbI, 1 = v
- KOHIICHTPAIIHS MOJIEKYJI
2.1.7 AbcomoTHas Temneparypa: T =t +273K
Cesi3p  TeMmmepaTypel Ta3a €O CpeIHeW KHHETHYECKOU
SHEpPTHe NOCTYNaTeIbHOrO TEIJIOBOTO JABUXKEHHUS €ro
21.8 MOJICKYII:
{ 2
— |my 3
& .=|l—|==kT
2 2
2.1.9

VYpaBuenue p = nkT




2.1.10

2.1.11

Mopenb HI€AIIbHOT'O rasa B TEPMOJIUHAMHUKE:
| VpaBrenme Merreseesa — Krareiipora

| BeppevkeHHe [UTs BHYTpe HHef SHepIHH

VpaBreHne MeHneneepa — Kianelipoa (nIpineHHMEIE (GOPMBI
3aIHCH):

pV= %RT =VRT =NkT, p a—

BripaxeHne M BHYTPeHHEIT JHEPTI 0JHOATOMHOTO JIEATHHOTO
rasza (IIpIMeHIIMEIe (OPMET 3aIIICH):;

U=3vrr=3mer =3P RT —ve T=3 b1
2 2 2 o2

3akoH JlanbTOHa a8 JAABIEHUS CMECH Pa3peKEHHBIX
rasoB:p = p; +p,+...

2.1.12

N3omporieccrsl B pa3pekeHHOM Ta3e ¢ MOCTOSIHHBIM YHCIIOM
MoJiekyJ N (C MOCTOSTHHBIM KOJHYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const

nzoxopa (V = const):

1%
— = const
T cons

nzobapa (p = const):

V— t
T—CO‘H,S

I'pamueckoe npencraBieHne n3omnpoueccos Ha pV-, pT-u
VT- nnarpammax.

N . 1%
OOBeIMHEHHBIA Ta30BbIi 3aK0H: p? = const
JUTSI TIOCTOSIHHOT'O KOJIMYECTBA BEILIECTBA V.

2.1.13

2.1.14

2.1.15

Haceiennsle M HeHachllleHHblE mapbl. KauecTBeHHas
3aBUCUMOCTH IINIOTHOCTU U JABJICHHUSA HACBIIIICHHOT'O napa oT
TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACKHIIIEHHOTO
rnapa
BrnaxnocTs Bo3ayXa.
OTHOCHUTENLHAS BIAKHOCTh:

(l) _ pnapa(T) _ pnapa(T)

- pHacmHmapa (T) - pHacmLunapa (T)

M3MeHeHune arperaTHbIX COCTOSTHUM BEILIECTBA: UCIIAPEHUE U
KOHJICHCAIIUs, KUTICHUE KUJIKOCTH

2.1.16

2.1.17

H3Mmenenue arperaTHbIX COCTOSIHUM BellleCTBa: IIJIaBJICHUE U
KpucTtajuiu3anusa

[IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0aaxX

2.2

TEPMOJUHAMUKA




3.1

221

TenoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 Bnytpennss sHeprus
Temnonepenaua Kak crmocod M3MEHEHHS BHYTPEHHEU
2.2.3 sHepruu  0Oe3  comepmieHuss  pabotel.  KoHBekius,
TEIJIONPOBOAHOCTb, U3JIyYEHUE
294 KonnuecTBo TEmIOTHI.
VYV nenbHas TemIOEMKOCTD BelecTBa ¢: Q = cmAT
VY aenbHas TerioTa mapooodpazoBanus L: Q = Lm.
225 VenbHas TermoTa mwiasiaeHus A Q = Am.
VY aenbHas TeruioTa cropanus Tormsa : Q = gm
DneMeHTapHas pabora B TepmoanHamuke: A = pAV
2.2.6 Brruucnenne paborel mo rpaduky mporecca Ha pV-
JTuarpaMMe
[IepBblil 3aKOH TEPMOAVMHAMUKH:
2.2.7 Q12 = AUy, + Ay = (U2 — Uy) + 4y
AI[I/Ia6aTa: Q12 =0= A12 = (Ul - U2) = AUlZ
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumeble nporecchbl
[Tpuniune! gerictBus TemaoBbix MamuH. KIT:
2.2.9 = Ao I 2 S
MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
2.2.10 Ty — T, T
mMax 1 =Ty = 5P W | _mam
: Tarp Toarp
2211 VYpaBHenue TerioBoro 6ananca: Q@ + Q, + Q3+...=0
DJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE ITOJIE
DnexTpu3anus Tea U €€ NpOosBICHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsaa. DIE€MEHTapHBIM JJIEKTPUUECKUH 3apsl.
3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. Toueunsie 3apsiibl. 3aKOH
Kynona:
B OJJHOPOJHOM BEIIECTBE C IUIIEKTPUUECKOMN
3.1.2 MIPOHUIIAEMOCTBIO €
“Ma ]. “|Ya
F=ﬁ'|{ﬁ| |1(1'. _ _|"?1| 1*?.
&1 4mes, 17
313 Onektpuueckoe mosie. Ero nelcTBue Ha 3IEKTpUUYECKHE
3apsIbl
L T
314 anpsHKEHHOCTH JIEKTPUUYECKOTo most: E = pa—

[Tone Toueunoro 3apsipa: E, = k iz
r




3.2

N

ofHOpoaHoe none: E = const.
KapTunbl 1uHUN HanpsHKEHHOCTH ATUX TTOJICH

HOTCHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.
Pa3zHocTh MOTCHIUAJIOB U HAIIPSKCHUC!

A1z = q(¢1 — ¢2) = —qAd = qU.

3.15 [loTenuuanpHas 3Heprus 3apsia B IJIEKTPOCTATHUYECKOM
none:W = q¢
w
[ToTenuman 3MeKTPOCTaTUIECKOTO MOJIs: ¢ = "
CBs13b HaNPsHKEHHOCTH TOJISI U PA3HOCTH MOTEHIMANIOB AJIs
OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro nmojsi: U = Ed
[IpuHUMn Cyneprno3uiuu 3JIeKTPUUECKUX MOJeH:
3.1.6 o )
E = E1 +E2+,¢ = ¢1 +¢2+
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
317 VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH MPOBOJHUKA

- Et=0

, BHYTPU Y Ha ITIOBEPXHOCTHU IIPOBOJHHUKA (p = CONSt

318 JusnexTpuku B IEKTPOCTATUUECKOM ToJIe.
JysnexkTpudeckasi IPOHUIIAEMOCTD BEIECTBA €

319 Konnencarop. DnektpoéMkocTh KoHACHCaTopa: C = %

- N S
DNEeKTPOEMKOCTD IJIOCKOT0 KOHAeHcaTopa:C = ss{; = ¢&Cy
[TapannensHoe coeMHEHNE KOHAEHCATOPOB:

q=1q +q2+...,U1 = UZ =---1Cnapann_ C1 + C2+
3.1.10 [TocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
U=U,+U ! ! + ! +
= Uy 20,1 =4y =i, T = - T...
Cnocn Cl CZ
DHeprus 3apsyKEHHOT0 KOHJEHCATopa:
2 2
3.1.11 WU _CUt_a”
© 2 2 2C
3AKOHbI ITOCTOAHHOI'O TOKA
Cuna Toka:
=29
3.21 Aty o
[Toctosiuusii Tok: | = const
Jlst moctostHHOTO TOKA ( = It
329 VYcnoBus cynecTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsixenne U u DJIC E
3.2.3

U
3akon Oma 1t ygacTka nenu: [ = -




3.24

DIIEKTPUYECKOE COIPOTHUBIICHHUE. 3aBHCUMOCTb
COIMPOTUBJICHUA OAHOPOJAHOI'O MPOBOAHHKA OT €ro JJIWHBI U
cedeHus. Y IeJIbHOE COMPOTHUBIICHUE BEIIECTBA.

l
R=p§

3.2.5

ACTOPOHHI/IXCI/IH

Hcrounuku Toka. IJIC ucrounuka toka: E = p

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3.2.7

3akoH Oma Jij1s1 TIOJTHOM (3aMKHYTOM) DJICKTPUYECKOM 1ETIH:
E
E=IR+Ir,otkymal = —

Rr
E.r

= R

[TapannenbHoe cOeqMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1.1
Rnapann Rl RZ h

HOCJ’IC,Z[OBaTeJ'ILHOC COCAMHCHHC ITPOBOIHHUKOB:
U=Ul1+U2+..,11=12=.., R, = Ry + Ry+...

3.2.8

Pabora anekrpudeckoro toka: A = [UL.
3akon J[xoyns — Jlenna: Q = I?Rt

2
Ha pesuctope R: Q = A = I?Rt = [Ut = U?t

3.2.9

MOIIHOCTB SJICKTPUYICCKOTO TOKA:

Ad
P=— =IU

Af |4 0
TernmoBast MOIIHOCTB, BbIAEISIEMAas HA PE3UCTOPE:
. UF
P=I"R=—=]U
R

MontHocTh HCTOYHUKA TOKA:

PE=ﬂ =FErI
Ar—sl)

3.2.10

CBOOOJHBIE  HOCHTENW  DIEKTPUYECKHX  3apsijioB B
IIPOBOJHMKAX. MeXaHU3Mbl  NIPOBOJUMOCTH  TBEPHABIX
METAJJIOB, PAaCTBOPOB M PACIIABOB JJIEKTPOJUTOB, ra30B.
[TonynpoBoaHuKU. I101ynTpOBOITHUKOBBINA JUOJ

3.3

MATHUTHOE I1OJIE

3.3.1

Mexanuyeckoe B3aMMOJECHCTBHE MarHuTOB. MarHutHoe
none. Bekrtop  MarHuTHOM — wHAYKUMH.  [IpuHIOMD
CYINEPIIO3UIIMY MAarHUTHBIX MOJIEH:




3.4

3.3.2

- - -

B = Bl +Bz+

JIluanu wWHAYKOUMWM MarHuTHOro mnoisisi. Kaptuna nuHUA
UHAYKIUU MarguTHOI'O OJIA OJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHATOB

OneiT Opcrena. MarHuTHOE MOJE€ HMPOBOAHHMKA C TOKOM.
KaptuHa JMHMI MHAYKUMH MarHUTHOTO MOJS JUIMHHOTO
IpsIMOTO  IMPOBOJHMKA U  3aMKHYTOI'O  KOJBLEBOTO
IIPOBOJIHUKA, KATYILIKU C TOKOM

3.3.3

Cuna Amnepa, e€ HanpaBJIECHUE U BEIUYMHA:
F, = IBlsina, rae o — yroj Mexay HalpaBJICHUEM

MIPOBOJHHKA U BEKTOpOM B

3.34

34.1

3.4.2

3.4.3

Cuna Jlopenua, e€ HanpaBJieHHE U BEJIMYMHA:

>

Frop =1 q | vBsinarpe o — yroJ Mex/Jly BEKTOpaMu v

N

ub
JIBroKeHre 3apsHKEHHOM YaCTHUIIBI B OJHOPOHOM MarHUTHOM
oJje

OJIEKTPOMATHUTHA A MH/YKIWA

[ToToK BEKTOpa MarHUTHOM UHAYKIIVH:
® = B,,S = BScosa

SABnenue snekTpoMarHuTHON UHAYKIMHU. DC nHayknuu

3akoH BHGKTpOMaFHHTHOﬁ HHAYKIOIHUU CDapaz[es[:

AD
E = =@

Ar—0

344

3.4.5
3.4.6

I

W

3J1C uHIYKIUU B IPSIMOM TPOBOJIHUKE JUTUHOIA |,

- -

JBUXKYIIEMCSI cO CKOpocThio v (v L 1) B oqHOpOIHOM
MarauTHOM none B: | E; |= Blvcosa, rae o — yron Mexmny

BCKTOPOM Bu HOPMAaJIbIO N K IIJIOCKOCTH, B KOTOpOﬁ JICXKAT

>
- -

BekTOopel L uv;ecmu l L B,uv, 10| E; |= Blv

IIpaBuio Jlenuna

@
NunyktuBHOCTh: L = 7> WM o =LI.




Camounaykuus. 3/1C caMOMHIYKIIWU:

A
S —_ T
Ea= Af| o L
—0
347 LI?
b OHeprust MarHUTHOTO NOJIS KaTyIIKU ¢ Tokom: Wy = ~
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHU S U BOJIHBI
Konebarenbupiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHUs B U/I€aIbHOM KOj1e0aTeIbHOM KOHTYpE:
351 [q[r_]zqmsm[ f + @y |
]I[ t|=q, =g, _cos|of+q@,|=1__cos|of+q,)
21 1
®opmyna Tomcona: T = 2nvVLC, oTkyna w = T =T
CBsi3p aMIUIMTYZBI 3apsiia KOHJEHcaropa € aMIUIUTYAOU
CHJIBI TOKA IPH CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUIX
B U/ICATBHOM KOJIe0aTeTbHOM KOHTYpE:
_ T max
gma.x -
352 3aKOH COXpaHEHUsI PHEPTrUU B HACATHHOM KOJIeOaTEIHbHOM
KOHTYpE:
3.5.3 BoinykeHHBIE 3JIEKTpOMAarHUTHbIE KosieOaHus. Pesonanc
[lepemennsiit Tok. [Ipon3BoacTBO, Nepeaaya u NoTpedaeHNe
354 INEKTPUYECKON SHEPTUU
> cu® LI’ cu’_ LI’
+ = M = T — const.
2 2 2 2
CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
355 BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
E1lBlc
356 Hlkana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
9JIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OITHUKA
36.1 [IpsimonnHEeiHOE pacnpOCTpaHEHUE CBETa B OJHOPOIHOM
cpene. Toueunslii ucToyHUK. JIyd cBera
3aKoHBI OTpakeHUs cBeTa. & = B B
3.6.2 o

S




3.6.3

ITocTpoenue n300pakeHUi B IIIOCKOM 3€pKaie

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenominenue cBera: nysina = n,sinf.

o Cc
AOGCOIIOTHBIN NTOKA3aTeNb MPETOMICHUS: Nyge = -
o n v
OTHOCHTENBHBIN MOKA3aTeNb TPETOMIECHUS: Ny = n—z = v—l
1 2
n
3.6.4
¥
XoJ1 1y4deit B Ipu3Me.
1"1 = 1"2 . H].}']. = ”2}'2
CooTHoIIEHHE YacTOT M COOTHOLIEHHE JMJMH BOJH IIpU
IIEPEX0/IE MOHOXPOMAaTHYECKOIO CBETa Yepe3 TIpaHuLly
paszena AByX ONTHYECKUX CPEN:
ny<h, n,
3.6.5 O ny
IlonHoe BHyTpeHHEE OTpaKEHUE.
IIpenenbHBII  yron MOJHOTO BHYTPEHHEIO  OTPAKEHUS:
. 1 ny
Sina,, = —=—
Noru n
CoOuparoniue U pacceuBarolive JMH3bl. TOHKas JHMH3a.
@OKyCHOE PaCCTOSIHUE U ONTHYECKAs CHJIA TOHKOM JIMH3BIL:
3.6.6 1
D=-=
F
. 1,1 1
@opMyIia TOHKOW JIMH3BI: 2 + FTF
o h _ Ifl
YBenuuenue, 1aBaeMoe JIMH301: I' = — = =—
H d
d T~
|
3.6.7
o H
F
L
N h
k3
B ciydae pacceuBaromiei JIMH3bL:
1
DO =F = 5 0,
3.6.8

=—=

h 1f1
B a !




3.6.9

XoJ yya, IPOLIEAIEro JUH3Y O]l IPOU3BOJIBHBIM YITIOM K
e¢ rnaBHON omnrtuueckoil ocu. IlocTpoeHne wn3zoOpaskeHH
TOYKU M OTpE3Ka MPsIMON B COOMPAIOLINX M PACCEUBAIOIINX
JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTudeckwii mpubop. [nma3z  kak
ONTHYECKasl CUCTEMA

3.6.

HNurtepdepennius cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOII0ACHUS MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(pa3HbBIX
KOTE€PEHTHBIX UCTOUHUKOB:

I+

A
MAKCIIMYMBT — A=2m . m= 0,+1.+2.+£3,

h

I+

v
MIHHIMYMBI — a=[2m+l_]:, m=0,+1,+2 +3__

-

3.6.11

3.6.12

Hudpakus ceta. dudpakuuonnas pemérka. YcinoBue
HAOJIIOJICHUsST TJIABHBIX MAaKCHMYMOB TIpH HOPMAaJIbHOM
MaJeHU MOHOXPOMATUYECKOTO CBETa C IJIMHOW BOJHBI A Ha
peméTKy ¢ neprozaom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,...

Jucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M

411

I'umore3a M. ITnanka o kBantax. ®@opmymna [Inanka: E = hv

412

413

®otonbl. DHeprus potona: E = hv = be o pc

A
E hv h
Nmnynec ¢poToHa: p = —=_=

c A
®ororpdexr.  Onwvitet AL CromeroBa.  3aKOHBI

¢dorodrddexra

414

VYpaBHenue DiiHmreiiHa i porodddexra:

E(bOTOHa = ABbIxona + EKI/IHma.X'
hc hc

Y ABBIXO}Ia = hvl(p =

1€, Eporona = hV = 7 "
Kp

2
mv~ max
Emmax = 2 = eUyyy

4.1.5

JlaBneHue cpera.
JlaBlieHME CBETa HA MOJIHOCTHIO OTPAKAOILYIO ITOBEPXHOCTH
Y HA MOJIHOCTHIO MOTJIOLIAOILY0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[nanerapHas MoJieb aTOMa

4.2.2

[ocrynatsr bopa. U3zny4yenue u norsiomieHne GOTOHOB NMpPH
Iepexoie aTOMa C OJIHOTO YPOBHSI SHEPTUH Ha JIPYroi:

hv _ e [E, —E

mr -~
Y

™ |




4.2.3

JIuHeityaTbie CIEKTPHI.
CrieKkTp ypOBHEW SHEPrUU aTOMa BOJOPOAA:

~13,63B
E,=———

" , n=1,2.3. _

i

i

4.3

43.1

OU3NKA ATOMHOI'O SAIPA

Hyknonnas monens sinpa I'eitsenOepra — MBanenko. 3apsin
a1apa. MaccoBoe unciio sapa. M3oromnsl

4.3.2

4.3.3

4.3.4

PasinoakTHBHOCT®.
Annda-pacnan:

A A4 14
ZX—7Y+,He

bera-pacnan.
DNEeKTPOHHBIN B-pacnai:

A A 0 ~
X7, + je+v,

[To3uTpouuslii B-pacnan:
XA A7+ S+ v,
l'amma-u3nydenue
3aKkoH paJiMOaKTUBHOTO pacnana: N(t) = N, * 2%

IIycTte M — macca paanoakTUBHOTO BemecTsa. Torma m(t) =

-t
mO*ZT

Snepusle peakuuu. JleneHne U CUHTE3 sAEp
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