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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, fipeAcTaBieHHbIx B PI'OC COO, a taxxe
c yu€roM (enepasbHOM paboueil mporpammbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s13aTeIbHOE IPEIMETHOE COAepKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JIOTUKKA y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma mo ¢usuke Aa€T TMpeACTaBICHHE O MLENAX, COACpKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaThH
3aa4 MPO(EeCCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE yCIOBUH IS
MPOSIBJICHUSI CBOUX MHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yiabTaTaM OOydYalomInuXCsl, OCBOUBIINX
nporpaMmmy 1o (Gpu3nKe Ha YPOBHE CpeaHEro o0111ero oopa3zoBaHus Ha yriTyOaEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3nke BKIFOYALT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTIyOJIEHHOM ypOBHE,
B TOM YHCJIEe TIPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

coJepkanue yueOHoro npeamera « @u3ukay» 1mo rogam o0ydeHus..

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTETbHOM YaCTH COEPIKaHUS Kypca.



®duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAaX MPHUPOAbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIEA0BAHMIA.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasnennocmu. Kypc gusuku yriryoiEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

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

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. Jns yrmyOn€aHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPH HW3yYEHWU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOTo MpakTUKyMa. B mepBom ciiydae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOISATCS B MpOIlecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mno ¢usuke cHUCTEMa YYEHHYECKOIO OSKCIIEpPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecneunBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yACISIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/a4.
[Tpu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3zienoB. /[ KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanibHO-TEXHUYECKOMY
o0ecrieueHnto0 y4eOHoro mporecca Kype pusuku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyT0BaHUE JUTSI BHITIOJTHEHHS YKa3aHHBIX B IPOrpaMMe 1Mo (pU3uKe y4eHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIAIIOM MHUHUMAJIbHOW JOCTAaTOYHOCTH M  OOECHeuMBAEeT IOCTaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHUSI  U3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpPMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
poecCHOHANBHON  ACSTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

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

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUM B TMPUPOAC U ISl TMPUHATHUS MPAKTUUYECKUX PEUICHUUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YypOBEHD
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UAcaTbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHre cuiibl TOKa U HApsHKEHUS B LIENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunHenHoe  nBWKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKH IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LEITHBIE, IIECTEPEHYATHIE U pEMEHHBIE ITEpeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MpU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

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

N3yuyenue nBu>KeHuUs Tena, OpOIIEeHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

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

HccnenoBanue 3aBUCUMOCTHY TIEPHO/1a OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckoil IUpoThl. J[BUkeHHnEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUME PaBHOACHCTBYIOLIECH NPUIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LIeHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHplE W HENOTEHUHMANbHbIE CWIBL. [loTeHumanbHas >3HEpPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTALlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPIHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOIL, PUTYPHOE KaTaHWE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWIIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJAEIHN 3JIEKTPOMOOUIISE M MOIITHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CWIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddy3us. bpoyHoBckoe nBmkeHne. XapakTep ABUKEHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW YHEPTUEN MTOCTYIIATEIBHOTO TEILIOBOTO ABUKEHUS €€ YACTUL.

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

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]y TOpsYeil U XOJI0IHOM BOJOH.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHMX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, OIIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmonuHamuku. (CaMONpoHM3BOJbHAS — peslaKcanus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHIEHTPALMs YacTHUL, BHICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepegaya  kak  crnoco0  M3MEHEHUsS ~ BHYTPEHHEM  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemIoTa CropaHus
toryuBa. Pacuér KoauuecTBa TEIIOTHI MpH Teruionepenade. Ilonstue 00
aanabaTHOM Ipoliecce.

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

BTopoii 3aK0H TEpMOIMHAMUKY 17151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3 KOMIIEHCAIlun
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrotepHbie MOAENN TETIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO Mapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBnenus. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npu noHM>X€HHOM JIaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel W €€ MpOSBICHUA. OJNEKTpUUECKMU 3apsan. [[Ba Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIEKTpUYECKOE o€, Ero eNCTBUE HA DIIEKTPUUYECKUE 3aPsJIbI.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuumanbHash SHEprus 3apsdjia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM T0JIE. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHaeHcaTopoB. IlocienoBaTenbHOe coeAMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuii mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJX TONEPEYHOr0 CEUCHHS. Y IeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



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

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DNeKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcCTOp, (OTOAUO/, CBETOJINO/, TAIbBAaHUKA, paUHUPOBAHUE ME/IH, BhITIIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METANIOB U NOJIYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCHUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

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

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHS] MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepron u uactora kosnebanuit. Ilepumom ManmbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CuHycouianbHbIi TIEPEMEHHBIA TOK. Pe3ucTtop, KOHAEHCATOp W KaTyllka
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IPU MPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTylika MHAYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus 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 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 paCpOCTPaHEHUE MOMEPEUYHBIX U MPOJAO0IbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3ITYICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus. [10CTOSHCTBO YaCTOTBI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

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

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbiil yroyl IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kkiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKJIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [ locTynaTel cienuaibHOM
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka usmeperuit B Mukpomupe. COOTHOILIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nmocrossaaoM [lmanka Ha ocHOBe HucciienoBanus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPTUH HA IPYTOM.



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.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie 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.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sIpax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil NPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTU3alus CoAepKaHus pa3aenoB 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 O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
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 (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢puzuku yriay0iaéHHOro ypoBHs B 11 kiacce ocymiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€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, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUST B JKMBOW MPUPOAE, OKOJOTHMUYECKME PHUCKUM TIIpU NPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTYpPa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOH, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JIEKTPOABUTaTelb, pasap, pPaAuONPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
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(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B PacCMaTPUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMOCIIEICTBUN € TEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHNS,

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

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

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O QU3NKE B TPAKTUYECKYIO OO0JacTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJI€Th HaBbIKAMU MOTy4YeHUs UH(POpMAIMU PU3NYECKOTO COJIEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KAaHUS B PA3NMUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWE Ha YpoKax (HU3UKH U BO BHE-ypPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
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 M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ Y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKONW paboThl ¢ yYETOM UMEIOUINXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIlUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLUEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHus;

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

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

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHBBI M apryMEHTHI APYTUX TMPHU aHAIU3E pPE3yIbTaTOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN HWHTEJUICKT, TIPEATOIarafoIIHiA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

e CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS W3
CBOMX BO3MO>KHOCTEH;

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

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

[MPEAMETHBIE PE3VJIBTATBI



K o1ty o0yuenus B 10 knacce npeqMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (U3MUECKUX TEIT U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuabHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIcHHE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYro€ CTOJIKHOBEHHS, MOJEIM Ta3a, KUIAKOCTU M TBEPIOIO
(KpUCTALNTUYECKOTO) TeJa, UeaTbHBINA T'a3, TOUCUHBIN 3apsil, OJJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLIECCHl U SIBIICHUSA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHHEMATUKH PaBHOYCKOPEHHOIO
JBIDKCHUS, TpeoOpasoBaHusi ['anmumess it CKOPOCTH U TEpeMEIICHUs,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAHECHHS UMITYJIbCA U MEXaHUYECKOU
DHEPTUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
YCJIOBUSI paBHOBeCHUs TBEPIOro Tejia), NPU OSTOM HKCIOJIB30BAThH
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS MPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuii ['amuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS MMIIYJIbCAa U MEXAHUYECKOMU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOLIECCHI U SIBJICHUS, UCTIOJIb3YsI
ocHOBHbIe moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMHUKNA (CBA3b JABJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKON
SHEPryeu TEMJIOBOIO JBMXKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBLHOIO
raza C KOHUEHTpAIMEM MOJIEKYJl MU €ro TEMIIEpATypou, YpaBHEHHE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCaX), MPU 3TOM HCIMOJIb30BAThH
MaTEMATHYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIIMAIIBHOCTh
ANEKTPOCTATUYECKOTO MOJIA, MPUHLUI CYNEPIO3HUIUN DIICKTPUUECKHUX



NOJIEH, MPU ATOM YKa3bIBas yCJIOBHsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH J[xoynsa—JleHna,
npasuia Kupxroda, 3akonsl dapajes i 31€KTPoIu3a);

OMKCHIBATh (PU3NYECKUE TMPOILIECCHl U SIBICHUS, HMCHOJb3YysS BEITUUYUHBI:
NepeEMEIICHHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI Tell, CUJIa,
MOMEHT CHUJIbL, JaBJICHUE, TOTEHIMATbHAS YHEPT UL, KHHETUYECKast SHEPT U,
MEeXaHU4ecKasl YJHeprusi, paboTa CUIIbI, IEHTPOCTPEMUTEILHOE YCKOPEHHE,
CWJIa TSDKECTH, CWJIa YIOPYrOoCTH, CHUJIa TPEHUS, MOIIHOCTh, HDHEPTHUs
B3aUMOZEHCTBUS Tena ¢ 3eMiIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJIUYECTBO TEIJIOTHI, a0CONIOTHAs TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U/1eaJbHOr0 Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3yxa, KIIJI maeasbHOro TEIIOBOrO JBUTATENS; JIEKTPUUYECKOE IOJIE,
HaAIMpPsHKEHHOCTD 3JIEKTPUYECKOTO TOJIs, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3apsfa WM 3apsHKEHHOTO 1Iapa B BAKyyME€ U B JIUAJIEKTPUKE, MOTEHIUANT
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANPSYKEHWE, MOLUTHOCTh TOKA, JJIEKTpHUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHHE  y4yacTKa  LeNu  C
NOCJIEIOBATEIbHBIM U MAapaJIEIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, MU(y3Hs, UCIIapeHHE,
KUIIEHHE U KOHJEHCAIs, TUIaBJIeHUE U KPUCTaIU3alisl, HAallPaBJI€HHOCTh
TEIJIONepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIEIOBAHNS;

MPOBOJUTH KOCBEHHBbIE H3MEpEHUs (U3NUYECKUX BEIUYHMH, TMPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH



MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEHJIOKEHHOU
TUTIOTE3bL;

COOJTI0IaTh TPaBIIIa 0€30TaCHOTO TPY/Ia PH TPOBEICHUN UCCIICIOBAHNNA B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENbCKOM M MPOEKTHOW JEATENBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEITLHBIX YCTPOHUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYAIoIIe TpeOoBaHUSM 3a/iayu,
MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UIECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpalluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIIAN YKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHAIEHOM
MPUPOAOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UIECKOTO
CONIep)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HMH(OPMAITMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUM JUIsI TOMCKA, TNEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUSI H MHTEPIPETAIINH
uHOpMAIUK, TONYYECHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBATh  MOJIy4aeMyl0  WHGOpPMAIMI0O ©W  OICHHWBATh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMAIIUY;

POSIBIISIT OpraHU3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AESTENbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJOrO U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAEMO TPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K xoniy o0yuenus B 11 knacce npeiMETHBIE PE3yIbTaThl HA YIIIyOJEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOLIUXCS YMEHHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLIMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEIUAIbHOW TEOPUH OTHOCUTEIHLHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHWU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3NYECKOW KapTHUHBI MHpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCJIOBUS NPUMEHUMOCTH MOJIEel (PU3UUECKUX TEl U MPOLECCOB
(sIBJIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHUYECKHE KOJeOaHus, MaTEeMaTUYCCKUNM MAasSTHUK, WIACATbHbBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJC€aJIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHEUUaIbHOM  TEOPUM  OTHOCUTENIIBHOCTH  (3aKOH  COXPaHEHHS
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
AJIEKTPOMAarHMTHOM  MHAYKUMH, TpaBwio Jlenma, cBa3p  JC
CAMOMHIYKIMM B DJEMEHTE DJJIEKTPUYECKOM IENU CO CKOPOCTBIO



M3MEHEHMUS CUJIbI TOKA, TOCTYJIATHI CIIEIIUaTIbHON TEOPUU OTHOCUTEIHOCTH
OiHIITEITHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  Is
doTorddekra, mepBuiit 1 BTOpoi nmocTynatsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3apsiA0BOrO H
MacCOBOTO YKCEN U SHEPTUU B SIICPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacrmajna);

OMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3YysS BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwjia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUsi MArHUTHOTO TOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHAS] SHEPTUS, SHEPTUs
MIOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHHIA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-mu3JiaydeHue sjep, Pu3ndecKue MPUHIUIbI CHIEKTPAIbHOTO aHAIN3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH U300pakeHUe, CO3JaBaEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOIOLNH 3BE3/] U BeeneHHoi;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHMi, JelaTb BbIBOABI IO  pe3ysbTaTam
UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;



IPOBOAUTH OMBITHI 1O MPOBEPKE MPEATI0KEHHON TMIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
THITOTE3HI;

OIKCHIBaTh METOBI TIOJYUYCHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
co0ro1aTh MpaBuiia 0€30MacHOro TPYy/Aa PU MPOBEACHUN UCCIICOBAHUIN B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
UCCJICIOBATENILCKONM H TPOEKTHON NEATEIHHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HEABHO 3aJaHHOMN
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
dusznyeckue MOJeNnu, OTBEYarolhe TPeOOBAaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU HCIOJNb30BAHMM MaTEMAaTUYECKUX METOJOB pEUICHHs 3ajad,
IPOBOANUTH PacuéThl HA OCHOBAaHMHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBATh
PE3yNbTaThl U KOPPEKTHPOBATH METOBI PEIICHUS C YUETOM TMOTYYCHHBIX
PE3yIIbTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HBIX pa3leyoB Kypca (PU3UKH, a TAK)KE UHTETpaIlUi 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKJIEHUI C ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB;

PUBOIUTH TPUMEPHI BKJIA1a POCCHMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOACTBEHHON
JIESTEIIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKUMH TMpolieccaMu, ¢
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOJIOTIONIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

MPUMEHSITh pa3lInuHbIe CIOCOOBbI padOThl ¢ MHpopManuen (Guznueckoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TexHonoruu s noucka9888888888884, nepepaboTku U mpeabsBICHUS
yu4eOHOW W HAay4HO-TIOMYJSApHOW HWH(MOpMALUU, CTPYKTypUPOBAHUA H



UHTEpIpeTaluu MHOOPMALUY, TOTYYEHHOW W3 Pa3IUYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJyYyaeMyl0 WHGOPMAIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLnY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEI0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHHEM pa3IMYHbIX COLMAIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PYyMNIlbl, PALMOHAIBHO PaclpeaesisiTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXIOIro U3
YYaCTHHKOB T'PYMIIbI B PEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.
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YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHabl o gusuke. 6
wWww . ege .edu.ru -
MH(GOPMAITMOHHBIN TTOPTAI
ET'3. 7 http :// school -
collection . edu.ru/ -
enuHas xkomwtekius [{OPoB

JaBatb onpeneneHus
MMOHATHUH:
MEXaHHIECKOe
JIBHOKEHUE,
MOCTYTAaTEeILHOE
JIBIDKECHUE,
paBHOMEpHOE
JIBIDKCHUE,
€paBHOMEPHOE
JIBHOKEHUE,
PaBHOYCKOPEHHOE
JIBHOKEHUE, JBIKCHUE
10 OKPYKHOCTH C
IIOCTOSHHOU
CKOPOCTBIO, CHCTEMA
OTCYETA,
MaTepuanabHas TOUKA,
TPAEKTOPHS, IMYTh,
nepeMenieHue,

YcTHBI onpoc.
dusnyecku TUKTAHT.
CamMocTosTenpHas
pabora.

Kontpobnas pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

2.2

2.3

JnHamrka

Cratuka TBEpOTO
TEIa

10

1 http://nsportal.ru -
conuaJibHas CSThb

pabOTHHUKOB 0Opa30BaHMUS.
2 http://markx.narod.ru/pic/
- (pusmka B mkode. 3
http://festival.1september.ru

[articles/ - pecTuBas

e JarorunaeckKux uaci
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ - caiit
JUTSL yauTenen (PU3UKY U UX

Y4YEHHKOB. 5
http://www.physics.ru/ -
MaTepHaibl mo gpusuke. 6
www . ege .edu.ru -
WH(GOPMAITMOHHBINA TTOPTAI
EI'3. 7 http :// school -
collection . edu . ru/ -
enuHas komteknus [IOPoB

1 http://nsportal.ru -
conuaJibHas CEThb

paboOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/
- (huzmka B mkosne. 3
http://festival.1september.ru

[articles/ - pecTuBans
NEeIarorn4ecKux uaen
«OTKpPBITHINA ypoK». 4
http://www.fizika.ru/ - caiir
JUTS yuuTenend GU3UKH U UX

YYEHUKOB. 5
http://www.physics.ru/ -

KOOpAMHATA, MOMEHT
BpEMEHU, TIPOMEKYTOK
BPEMEHU, CKOPOCTh
PaBHOMEPHOTO
JIBYDKCHUS,
LEHTPOCTPEMUTENHHOE
YCKOPEHHE,
nepeMelieHue,
KOOpAMHATa, MOMEHT
BPEMEHHU, IPOMEKYTOK
BPEMEHH.
Pacrnio3naBats B
KOHKPETHBIX
CUTYaIHsIX,
HaOII0aTh U
BOCIIPOU3BOJIUTH
SIBJICHUS:
MEXaHUIECKOe
JIBIDKEHUE,
MOCTYTAaTEeILHOE
JIBIDKCHUE,
paBHOMEpHOE
JIBIDKCHUE,
HEpPaBHOMEPHOE
JIBIDKEHUE,
PaBHOYCKOPEHHOE
NBYDKEHUE, IBUKEHUE
10 OKPYKHOCTH C
MTOCTOSTHHOM
ckopocTbio. JlaBath
omnpeneneHus
MOHATHUI: UHEPLIUS,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
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3aKOHEI COXpaHCHUA
B MCXaHHUKE

10

MaTepHajbl 10 QU3MKe. 6
www . ege .edu.ru -
MH()OPMAITHOHHBIN TTOPTaT
EI'3. 7 http :// school -
collection . edu . ru/ -
enunas komwtekius [IOPoB

1 http://nsportal.ru -
conuaJibHas CEThb

paboTHUKOB 0Opa30BaHMSL.
2 http://markx.narod.ru/pic/
- (huzmka B mkone. 3
http://festival.1september.ru

[articles/ - pecTrBan

e JaroruaeckKux uaci
«OTKpBITHIN YypOoKk». 4
http://www.fizika.ru/ - caiir
JUTSL yauTenen (PU3UKY U UX

YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHabl mo gpuszuke. 6
www . ege .edu.ru -
WH(GOPMAITMOHHBINA TTOPTAI
ET'3. 7 http :// school -
collection . edu . ru/ -
enuHas komteknus [IOPoB

HWHEPTHOCTb, Macca,
cuna,
paBHOAEHCTBYIOIIAS
CUJIa, MHepLUallbHas
cUCTEeMa OTCUYETA,
HEUHepLUuaTbHas
cucTema oTcuéTa,
reoLeHTpUYecKas 1
reJINOLIEHTpUUECKas
CHCTEMBI OTCYETA.
Pacno3naBars,
HaOJIOIaTh SIBICHHUE
nHepuuu. [IpuBoauts
MIPUMEpPHI €ro
MIPOSIBIICHYSI B
KOHKPETHBIX
CUTYalUsAX.
Onpenensrts
PaBHOJIEUCTBYIOILYIO
CHITY JIBYX U OoJiee
cuit. PopMynupoBaTh
HIEPBBII, BTOPOH U
TPETUH 3aKOHBI
HeroToHa, ycioBus ux
MPUMEHUMOCTH.
YcranaBnuBaTh
TpPETUil 3aKOH
HeroToHa
9KCIIEPUMEHTAIBHO.
[IpuMeHsTh NEpBBIil,
BTOPOM U TpeTuit
3aKoHbl HeroTOHA ITpH



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

pELIeHNH pacYETHBIX U
9KCIEPUMEHTAIBHBIX
3amad. JlaBaTh
onpeeneHus
MOHATUI: UMITYJIbC
MaTepraibHON TOUKH,
HUMITYJIbC CHJIBI,
HMITYJIbC CHCTEMBI Tell,
3aMKHYTas cUcTeMa
TeJ, PEaKTUBHOE
JIBIKECHHE,
peakTUBHas cuia.
Pacno3naBars,
BOCTIPOM3BOJIUTE,
HaOIOaTh YIPYTUE U
HEYTIpyTrue
CTOJIKHOBEHMSI Tell,
pEeakTUBHOE
nswxkenue. Haxoants
B KOHKPETHOH
CUTyalluy 3HAYCHUS:
UMITyJIbCa
MaTepraIbHON TOUKH,
HMMITYJIbCa CUJIBL.
JaBaTp onpeeseHne
MOHSTHI: paboTa
CHJTBI, MOIIIHOCTb,
KHHETHYeCKas
SHEprus,
MTOTEHIINATbHAS
SHEPrusl, MOJHAs
MeXaHW4YecKas




SHEPrus,
M30JIMPOBAaHHAS
cucTema,
KOHCEpBAaTHBHAs CUJIA.
Haxonoutes B
KOHKPETHOM CUTYyalluu
3Ha4YeHUs (PU3NIECKUX
BEITMYINH: pabOTHI
CHJTBI, paOOTHI CHIIBI
TSHKECTH, PabOTHI
CHJTBI YIIPYTOCTH,
paboThI CUITBI TPEHMUS,
MOIIHOCTH,
KUHETUYECKOU
SHEPTHUH, U3MEHEHUS
KUHETHUYECKOU
SHEPTUH,
MOTEHIIUAITEHON
SHEpPTrUH TEeN B
TPaBUTAITIOHHOM
ToJIe, MOTeHIIHATHHON
SHEPTHH YIPYTO
ne(hOpMUPOBAHHOTO
TeJa, MOJTHOU
MEXaHUYECKOM
sHeprud. JlaBaTh
oTpezeNieHne
MOHSITHI: PAaBHOBECHE,
yCTOMUYHBOE
paBHOBecHe,
HEYCTONUNBOE
paBHOBecHe,




0e3pazmuaHOe
paBHOBecCHE, TJICUO
CHITBI, MOMEHT CHJIBI.
Brruncaars
KOOPAHWHATHI IICHTPA
MacC pas3IHYHBIX TEJl.
Onpeaensars TUI
IBIDKCHUS TBEPAOTO
Tena, GOpMyITUPOBaTh
YCIIOBHE CTaTUIECKOTO
paBHOBECHS IS
MOCTYTIATEIFHOTO
nBxeHus. 3mepsrtsb
TIOJIOXKEHUE TICHTPa
TSDKECTH TE,
(hopMynupOBaTH
YCJIOBHE CTaTUYECKOTO
paBHOBECHS IS
BpaIaTeIbHOTO
JBHOKEHUS.

Uroro no pazneny

35

Paspen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJIUHAMHUKA

3.1

OcHOBBI
MOJIEKYIAPHOKUHETH
YEeCKOW TEOpUH

15

1 http://nsportal.ru -
conuaJibHas CEThb

paboOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/
- ¢u3mKa B mikone. 3
http://festival.1september.ru

[articles/ - pecTuBans
HeJarornyecKux uaei
«OTKpBITHIN YpoKk». 4

JaBaTh onpenenenue
TOHATH: TEMJIOBbIE
SIBIICHUS,
MaKpPOCKOITMYECKHE
TeJja, TEIIOBOE
JIBUKCHHE,
OpOYHOBCKOE
nexenue, 1uddysus,
OTHOCHUTEIIbHAsS

VYceTHBIN onpoc.
Ddusnyecku TUKTAHT.
CamocrosiTenpHast
pabora.

KontpobHas pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/

http://www.fizika.ru/ - caiit
IUTS yuuTeneld GU3UKH U UX

YYECHHUKOB. 5
http://www.physics.ru/ -
MaTepHaisl o gusuke. 6
www . ege .edu.ru -
WH(GOPMAITUOHHBIN TTOPTAI
EI'3. 7 http :// school -
collection . edu . ru/ -
enuHas komiekius LIOPos

3.2

TepmoanHaMuka.
TenoBsle
MaIlWHbI

20

1 http://nsportal.ru -
COLMAIIbHAA CETh

PabOTHHUKOB
obOpazoBaHus. 2
http://markx.narod.ru/pic/ -
¢du3uKa B mKoJje. 3
http://festival.1september.ru

[articles/ - ¢pecTuBanb
eJarorndecKux uaei
«OTKpBITBIN YpOK». 4
http://www.fizika.ru/ -
CalT I yYUTENIEeH
(GU3HUKHN U UX YICHUKOB.
5 http://www.physics.ru/ -
MaTepuaisl o pusuke. 6
Www . ege .edu.ru -
MH(OPMALMOHHBIN
noptan EI'D. 7 http ://
school - collection . edu .

MOJICKYJIIpHAsl Macca,
KOJIMYECTBO BEIIIECTBA,
MOJISIpHAs Macca,
MOJIEKyJa, Macca
MOJIEKYJIbI, CKOPOCTB
JIBUKCHHS MOJICKYJIBI,
CpeAHssl KHHeTUYECKas
SHEPTHs MOJIEKYIIHI,
CHJIBI B3aUMOJICHCTBHS
MOJIEKYJI, UACaIbHBIN
ras,
MHUKPOCKOITUYIECKHE
napaMeTpel,
MaKpOCKOITUYIECKHE
MapaMeTphl, IaBJICHHE
rasza, abCoJIrOTHas
TeMIeparypa,
TEIIOBOE paBHOBECHE,
MKT. IlepeuncasTs
MHUKPOCKOITHIECKUE U
MaKpOCKOITMYECKHE
mapameTphI Tasa.
[lepeuncnarp
OCHOBHBI€ TTOJIOKCHUS
MKT, npuBoauTh
MIPUMEPBI, PE3YIIbTATHI
HaAOJIO/ICHUI 1
OIUCHIBATh
AKCTIEPUMEHTHI,
JIOKQ3BIBAIOIINE UX



http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
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ru/ - equHas KOJUICKLIHUSA
LHOPos

3.3

ArperarHble
COCTOSIHUSI
BEIIECTRA.
®azoBbIe
MEePEX OBl

14

1 http://nsportal.ru -
coIllMaJIbHAA CETh

paboTHUKOB
obOpazoBaHwus. 2
http://markx.narod.ru/pic/ -
¢du3uKa B mKoJje. 3
http://festival.1september.ru

larticles/ - ¢pecTuBab
eaarorndecKux uaei
«OTKpBITBIN ypOK». 4
http://www.fizika.ru/ -
CalT I yYUTENIEeH
(GU3UKU U UX YUEHUKOB.
S http://www.physics.ru/ -
MaTepuaisl o pusuke. 6
wWww . ege .edu.ru -
MH(OPMALIMOHHBIN
noprtan EI'D. 7 http ://
school - collection . edu .
ru/ - equHast KOJUICKITUS
I[HOPoB

CIIPaBEITMBOCTb.
Pacnio3naBath u
OITHCHIBATh SIBJICHHMS:
TEIJIOBOE JIBIKEHUE,
OpOyHOBCKOE
nBrxeHue, muddysus.
Bocnpoussoguts u
00BSICHATH OIIBITHI,
JIEMOHCTPHUPYIOIINE
3aBHCHMOCTh
ckopocTH muddy3un
OT TEMIIEPATypPEL U
arperaTHoro
COCTOSIHHSI BEIIIECTBA.
HabmonaTs
nmuddysuio B
JKUIKOCTSIX U ra3ax.
OmuCchIBaTh METOIBI
ompeneneHus
pasMepoB MOJIEKYI,
CKOPOCTH MOJIEKYII.
OrneHunBaTh pazmep
MouteKyibl. OOBSICHATH
OCHOBHBIE CBONCTRBA
arperaTHbIX
COCTOSIHHH BEIICCTBA
Ha ocHoBe MKT.
OmnuchIBaTh MOJIECIH
«UJIeadbHBIN a3y,
OIIpEaACIIATh I'PaHNUIbL
e€ MPUMEHUMOCTH.
CocTaBisiTh OCHOBHOE



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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http://www.fizika.ru/
http://www.physics.ru/

ypasHenue MKT
UJICATBHOIO Ta3a B
KOHKpPETHOM
CUTYaIlNH; HAXOJUTh,
HCIIONb3YsI
COCTaBJIEHHOE
ypaBHEHHE,
HEW3BECTHBIE
BEIIUYUHBL.
CocTaBnsTh
YpaBHEHHUE,
CBA3BIBAIOLIEE
JIaBJICHUE UACATBHOIO
rasa co cpeaHeu
KUHETHYECKOU
SHEprueu MoneKyl, B
KOHKDPETHOMN
CUTYallH; HAXOAUTb,
HCIIONB3YsI
COCTaBJICHHOE
YpaBHEHHUE,
HEU3BECTHBIC
BEJIMYUHBL.
OnuceIBaTh COCOOBI
M3MEPCHHUS
TEeMIIEpaTyphI.
CpaBHHBATH IITKAITBI
KenbBuna u ILlenbcus.
CocTaBiiTh
ypaBHEHHUE,
CBSI3BIBAIOLICE
a0COJFOTHYIO




TeMIIEpaTypy
UJeaTbHOro ra3a co
cpenHen
KMHETUYECKON
SHEprueu MoneKyl, B
KOHKpETHOH
CUTYalluH, HAXOJUTh,
UCTIONB3YSI
COCTaBJIEHHOE
YpaBHEHHE,
HEHU3BECTHBIE
BEJTMYMHBI.
CocTtaBnsaTs
ypaBHEHHUE,
CBSI3BIBAIOLIICE
JaBJICHUE UICATBHOTO
rasza ¢ adCONIOTHOM
TeMIIepaTypou, B
KOHKDPETHOM
CUTYalluH, HaXOUTh,
UCTIONB3YSI
COCTaBJICHHOE
YpaBHEHHE,
HEU3BECTHBIE
BEJTMYMHBI.
CocTaBnsTh
YpaBHEHHE COCTOSHUS
UJEaBHOTO Ta3a !
ypaBHEHUE
MenneneeBa—
Knaneiipona B
KOHKDPETHOI




cutyanuu. Haxonuts,
HCIIONB3Ys
COCTaBIICHHOE
ypaBHEHHE,
HEM3BECTHBIC
BEJIMYMHBI.
Pacnio3naBath u
OIMCHIBATh
H30IPOIIECCH B
HJIcaIbHOM Trase.
[Iporuo3upoBathb
0COOEHHOCTH
MPOTEKaHUs
H30IIPOIIECCOB B
HcaIbHOM ra3e Ha
OCHOBE YpaBHEHUH
COCTOSAHUSA
HJICaIbHOIO Ta3a 1
MenneneeBa—
Kianeiipona.
OO0OOCHOBBIBaTh U
OTCTanBaTh CBOAU
MNPEANOIOKEHHUS.
DopMyIIHpOBaTh
ra30BbIC 3aKOHBI U
ONpEeNENsATh TPAHULBI
X IIPUMCHUMOCTH,
COCTaBJISTh YPaBHEHUSA
JUISL UX OITMCaHMUSA,
HaXOoOWUThb, UCIIOJIB3Ys
COCTaBJICHHOE
YpaBHEHHE,




HEU3BECTHBIC
BEIIUYUHBL.
[IpencraBisTh B BUjE
rpadUKOB U30XOPHBIH,
M300apHBIN U
HU30TEPMUUECKHI
MIPOLIECCHI.
Ornpeaensrs 1mo
rpaduKam xapaxkrep
npoiecca u
MakKpoIapameTpbl
WJeaqbHOro rasa.
UccnenoBathb
AKCIIEPUMEHTAIBHO
3aBUCUMOCTH MEKIY
MakpoIapamMeTpaMu
MIPU U30TIPOIIECCOB B
raze. JlaBatp
onpezeneHne
MOHATHI: UCTIapEHHUE,
KOHJICHCALIUA,
KHUTICHUE,
JIMHAMHUYECKOe
paBHOBecHE,
HACBIILIEHHBIN Map,
HEHACBIIICHHBIN TIap,
KpUTHYECKas
TeMIeparypa,
TeMIiepaTypa KuIeHus,
abcoroTHAs
BJIAYKHOCTb BO3/1yXa,
MapIraIbHOe




JIaBJICHUE,
OTHOCHTEJIbHAS
BIIQXKHOCTH BO3/TyXa,
TOYKa POCHI.
Pacno3naBars,
BOCITPOU3BO/IUTb,
HaOIIOAaTh SABJICHUS:
HCIIapeHHue,
KOHICHCAIIUS,
kurnenue. OnMChIBaTh
CBOICTBaA
HACBIIICHHOTO Tapa.
Haxoautb
a0COIIIOTHYIO
BIIQXKHOCTH BO3/TyXa,
napuuagbHOe
JIaBJICHUE,
OTHOCHUTEITFHYIO
BJIQYKHOCTH BO3/IyXa.
JaBaTp onpeesieHue
IIOHSTHH:
TEPMOANHAMUYCCKas
CHCTEMA,
M30JIUPOBAaHHAS
TEPpMOANHAMUYCCKas
CUCTEMa, PABHOBECHOE
COCTOSIHHE,
TePMOJAUHAMUYECKUI
MPOLIECC, BHYTPEHHSA
OHEPIHsl, BHYTPEHHSAS
SHEPrus UaeanbHOro
rasa, TeIIO€MKOCTb,




KOJINYECTBO TETJIOTHI,
yJeJbHas TeIoTa
TUTaBIICHUS, yACTbHAS
TEIIoTa
mapoo0pa3oBaHus,
yleJbHas TemIoTa
CropaHusi TOTIJINBA,
pabora B
TEpPMOJIUHAMUKE,
anmabaTHBIN Tporiece,
oOpaTHMBIii TIporiecc,
HEOOpaTHMBIit
MPOIIECC, HarpeBaTeb,
XOJIOAUJIbHUK,
pabodee Teno,
TCIUIOBOU IBHUTATEIb,
KIIJI TermoBoro
JIBUATATETIS.
PacnioznaBath
TEPMOAMHAMUYCCKYTO
CUCTEMY,
XapaKTEpHU30BaTh €€
COCTOSTHHE U
IMPpOLICCChl UBMCHCHUSA
COCTOSTHUSI.
CocTaBisTh
YpaBHEHHUE TETUIOBOTO
OanaHca B KOHKPETHOH
CUTYaIMH, HAXOJIUTh,
HCIIOJIb3YS
COCTaBJIEHHOE
ypaBHEHHE,




HEU3BECTHBIE
Benn4YuHbL. Haxoaute
3HAYEHHUS BHYTPEHHEMN
SHEPTUU HCATHHOTO
rasa, I3MEHEHHUE
BHYTPEHHEH SHEPTUU
UeaIbHOTO Ta3a,
paboTHI UICATHEHOTO
rasa, paboThI HaJ
uzeaIbHBIM I'a30M,
KOJINYECTBA TEIJIOTHI B
KOHKPETHBIX
cutyauusx. Haxonute
3Ha4YeHue PaboThI
UAEaIbHOrO ra3a Mo
rpaduKy 3aBUCUMOCTH
JaBJICHUs OT 00beMa
pu U300apHOM
nporecce. OMUCHIBaTh
reOMETPUYECKUI
CMBICI PaOOTHI U
HAaxOJIUTh €€ 3HaUCHUE
1o rpaduKy
3aBUCUMOCTH
JIaBJICHUSI UE€ATBHOTO
ra3a ot o0béma.
DopMyIIHpPOBaTh
MIEPBBIN 3aKOH
TEPMOJTUHAMUKH.
CocTaBiiTh
YpaBHEHHE,
OIKCHIBAIOIICE




MIEPBBIN 3aKOH
TEPMOJMHAMUKH, B
KOHKPETHBIX
CUTYalUsIX, A
H30IIPOLIECCOB B
ujeaqbHOM rase,
HaXOJUTb; UCIOIB3Ys
COCTaBJICHHOE
ypaBHEHHE,
HEHU3BECTHBIE
BENWYMHBL. Pasnnyats
oOpaTHMBbIC U
HeoOpaTuMele
MIPOLIECCHI.
[loaTBepxaaTh
npuMepamMu
HEOOpPaTHMOCTh
MPUBOIUTH MIPUMEPHI
TEIUIOBBIX JBHUTaTelNEeH,
BBIIETIATH B MPUMeEpax
OCHOBHBIE YacTH
JBUTATEIICH,
OMHKCHIBATH IPUHLUIT
neiicTBua. BeanucisaTe
3nauenust KI1/]
TEIUIOBOT'O IBUTATEIS
B KOHKPETHBIX
cutyanusax. Haxonure
3HaueHus KITJ{
TEIJIOBOTO JIBUTATET,
paboraroriero o
nukity Kapso, B




Hroro no pazgeny

49

KOHKPETHBIX
CUTYyaITUsX.
YuacTBOBaTh B
JIUCKYCCHH O
mpobaeMax
SHEPIeTHKH M OXPaHE
OKpY>KaIoIlel Cpebl,
BECTH THAJIOT,
OTKPBITO BBIPAXKATh U
OTCTanBaTh CBOIO
TOYKY 3pCHHUA,
BBICITYIIMBATH MHCHUC
OTITIOHEHTA.

Paznen 4. JIEKTPOAUHAMUKA

4.1

DIEeKTPUIECKOE
noJe

24

1 http://nsportal.ru -
coluraJibHasda CEThb

paboTHUKOB 00pa30BaHHS.
2 http://markx.narod.ru/pic/
- (huzmka B mkone. 3
http://festival.1september.ru

[articles/ - pecTuBaL
eJarornyecKux uaei
«OTKpBITHIN YpOK». 4
http://www.fizika.ru/ - caiir
JUTSL yauTesen (U3NKKU U UX

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHabl o gpuzuke. 6
www . ege .edu.ru -
WHPOPMAIMOHHBIH ITOPTA

JlaBaTp onpeneneHus
TTOHSATHIA:
AIEKTPUIECKOE
HIOJIEIEKTPUIECKU I
TOK, TOCTOSIHHBIN
3JIEKTPUUECKUH TOK,
HCTOYHHK TOKa,
CTOPOHHUE CHJIHI,
JIBIPKa,
HU30TONMUYECKUN
apdexT,
MOCJIeI0BaTENBHOE U
napauieabHoe
COCTMHCHIS
MIPOBOJTHUKOB,
KYIIEPOBCKHUE TIaphl

YcTHBI omnpoc.
dusnueckuii TUKTAHT.
CamocTosTeapHas
pabora.

KonTponbHas pabora
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4.2

4.3

[TocTostHHBIN 24
3JIEKTPUUECKUN TOK
Toxku B pa3nu4HbIX 6

cpenax

EI'3. 7 http :// school -
collection . edu.ru/ -
ennHas komieknus [IOPoB
1 http://nsportal.ru -
conuaJibHas CSThb

pabOTHHUKOB 0Opa30BaHMUS.
2 http://markx.narod.ru/pic/
- ¢pu3uKa B mKoie. 3
http://festival.1september.ru

[articles/ - pecTrBans
IeJarorunaeckKux uaci
«OTKpBITBIN YPOK». 4
http://www.fizika.ru/ - caiir
JUTSL yauTeNnen (PU3UKH U UX

YYEHHKOB. 5
http://www.physics.ru/ -
MaTepuaibl Mo pu3nKe. 6
Www . ege .edu.ru -
WH(GOPMAITMOHHBINA TTOPTAI
ET'3. 7 http :// school -
collection . edu.ru/ -
enuHas komwiekiusa LIOPos

1 http://nsportal.ru -
conuaJibHas CEThb

paboOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/
- ¢u3uKa B mikone. 3
http://festival.1september.ru

[articles/ - pecTuBans
MEeAArorn4eckux uaei
«OTKpBITHIN YpoKk». 4
http://www.fizika.ru/ - caiir

3IIEKTPOHOB,
AIIEKTPOJIUTHI,
ANEKTPOITUTHYIECKAS
JIUCCOLIMAINS, CTEIIEHb
JIMCCOLIAITIH,
AIIEKTPOIIN3;
(U3NUECKUX BEINYMH:
cuia toka, IJ1C,
COIIPOTHBIICHHE
MTPOBO/THHKA,
MOIITHOCTh
3JIEKTPUUECKOT0 TOKa;
OOBSCHATH YCIIOBUS
CYyILIECTBOBAHUS
ANEKTPUIECKOTO TOKA,
NPUHLUI ICUCTBUS
IIYHTa ¥ JOOABOYHOTO
COTIPOTHBIICHUS,
00BSCHATH
KayeCTBEHHO SIBIICHHE
CBEPXITPOBOANMOCTH
COTJIaCOBaHHBIM
JIBUKEHHEM
KYIEpOBCKUX Tap
3JIEKTPOHOB;
(hopMynupoBaTh
3akoHbI OMa ayst
O/THOPOJHOTO
MPOBOJTHHKA, JUJISI
3aMKHYTOM LIETIH C
OJIHUM U HECKOJIbKUMH
HCTOYHUKAMH, 3aKOH



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/

TS yuuTeneld GU3NKH U UX
YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHabl mo gpusuke. 6
www . ege .edu.ru -
WHPOPMAaMOHHBIHN TOpPTa
EI'3. 7 http :// school -
collection . edu.ru/ -
enunas komtekius [IOPoB

®Dapages;
paccuntsiBath JJ1C
raJlbBaHNIECKOr0
JJIEMEHTA;
HCCIIEIOBATH
CMEIIaHHOe
COTIPOTHUBIICHUE
MIPOBOJIHUKOB;
OTHCHIBATh
JIEMOHCTPALIMOHHBIH
OTIBIT HA
MOCIIeZI0BAaTENIbHOE U
MapauIeIbHOE
COeIMHEHUS
MIPOBOIHUKOB;
CaMOCTOSITETILHO
IIPOBEICHHBIN
9KCIEPUMEHT 110
M3MEPEHHIO CUJIBI TOKA
Y HanpsKeHHs ¢
MTOMOIIIBIO
aMmIepMerpa u
BOJIETMETPA, IO
mmepennro DJIC u
BHYTPEHHETO
CONPOTHUBIICHUS
MIPOBO/IHUKA;
HaONIOIaTh U
HWHTEPIPETHPOBATH
TEIJIOBOE JIEHCTBUE
IEKTPUUECKOT0 TOKA,
nepegavy



http://www.physics.ru/

Xb333333333333333333
MOILHOCTH OT
HUCTOYHUKA K
MOTPEOUTEIIO;
HCTIOJIb30BaTh 3aKOHbI
Oma 11 OTHOPOJHOTO
MPOBOJHHKA U
3aMKHYTOM LIETIH,
3aKOH

Hroro no pazneny 54

Pazzen 5. PDU3HUYECKHUHN MPAKTUKYM

He7
o . r
51 W3UYECKUHT 16 16
MPaKTHKYM
Hroro mo paznemy 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO 170 16

YACOB I10 TTPOTPAMME




11 KJIACC

KoJauyecTBO 4acos

CI0CO0 OLICHKH

ek TPOHHBIe CIMCOK UTOTOBBIX
N HaumenoBaHue Kompo MpakTuue (ndposbie) IUIAHUPYEMbIX HTOIOBBIX
/i pasieoB u TeM Beero JBHBIE CKHe 06pa3oBaTebHbIE pe3yabTATOB ¢ YKa3aHHEM  ILIAHHPYeMbIX
NnporpamMmbl paGoThi padoThI pecypebi 3TanoB UX pe3yJibTaTOB
(popmupoBanus
Paznen 1. JIEKTPOAUHAMUKA
JlaBaTh onpeaeseHus YcrHblit onpoc.
HOHATHUN: MarHUTHOE Ddusnueckuii TUKTAHT.
1 n6€76€76€7 - B3aMOJCHCTBUE, THHUU CamocTosTenpHas
COLIMaJIbHAS CETh MAarHuTHOM MHIYKLUH, pabora.

1.1 MarsauTtHoe 1oJie

14

PaGOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (huzmka B mKone. 3

http://festival.lseptember.

ru/articles/ - pecrusans
MeJaroru4ecKux uaeu
«OTKpBITBIHN ypok». 4
http://www.fizika.ru/ -
CalT A yuurTenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (usuke. 6
www . ege .edu.ru -
WHPOPMALMOHHBIN
noprtan EI'D. 7 http ://
school - collection . edu .
ru / - €ANHaA KOJIJICKIUA
1IOPoB

OJTHOPOJIHOE MAaTHUTHOE
11oJjie, cOOCTBEHHAas
WHIYKIHSA,
JMaMarHeTHKH,
napaMarHeTUKy,
(dbeppomMarHeTukw,
ocTaTo4Has
HAMarHM4YeHHOCTb,
KpHUBasi HAMarHAYMBaHUS;
(U3NUECKUX BEJINYMH:
BEKTOpP MarHUTHOM
WHIyKIIMH, MAarHATHBIHA
MOTOK, CHJIa AMIiepa,
cuna Jlopena,
WHIYKTHUBHOCTH KOHTYPA,
MarHUTHAs
MPOHULIAEMOCTBCPEIBI;
OIHCHIBATH
(dyHaaMeHTaIbHbIC
(U3NUECKUE ONBITHI
Opcrena u Ammepa,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MOBE/ICHNE PAMKH C
TOKOM B OTHOPOJHOM
MarHuTHOM II0JI€,
B3aMMOJICHCTBHE TOKOB;
OIpeNeNATh HAallPaBJICHUE
BEKTOpa MarHUTHOM
WHIYKIUW ¥ CHIIBL,
JEUCTBYIOIIEH Ha
MIPOBOJIHUK C TOKOM B
MarHUTHOM II0JI€;
(hopMyTHUpOBaTH MPABUIIO
OypaB4HKa U MPaBHUIIO
JIEBOM PYKH, IPUHIIUIIBI
CyTepHO3ULUU
MarHUTHBIX TOJIEH, 3aKOH
Awmriepa; 0OBACHATH
NPUHLIMN I€UCTBUA
3JIEKTPOU3MEPHUTEIHHOTO
npubopa
MAarHUTORJIEKTPUUECKOMN
CHUCTEMBI,
3JIEKTPOIBUTATENS
MOCTOSIHHOT'O TOKa, Macc-
cnekTporpada u
LUKJIOTPOHA; U3y4aTh
JBIDKEHHUE 3apsDKEHHBIX
YaCTHIl B MATHUTHOM
T10JIE; UCCIIE0BATh
MEXaHU3M 00pa30BaHMA U
CTPYKTYpYy
panualMOHHBIX MOSICOB
3emii, MPOTHO3UPOBATH




AHAJIM3UPOBATHL UX
BJIMSHUC HA
KU3BHECACATCIBHOCTDh
3CMHbLIX YCIIOBUAX.

12

DNeKTpOMarHuTHAS
WHTYKIIHS

13

1 http://nsportal.ru -
conuaJibHas1 CETh
paboOTHUKOB

oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- (huzmka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pecruBann
MeaarorunyecKux uaeu
«OTKpBITHIHA ypok». 4
http://www.fizika.ru/ -
CalT JIJ1s1 yUuTeleu

(hM3HUKY 1 UX YUYESHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (usuke. 6
www . ege .edu.ru -
UH(QOPMAIOHHBIH
noprai EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUIEKIUS
1IOPosB

JlaBaTp onpeneneHus
MOHSITUH:
AIIEKTPOMAarHUTHAsI
WHAYKIIUSA,
WHAYKIIIOHHBIN TOK,
CaMOUMHOYKIUs, TOKHU
3aMBIKaHUS
pa3MbIKaHUS,
TpaHcdopmarop;
(hM3UYECKUX BEIHYNH:
ko3 uLmeHT
Tpa"copmanuu;
OTIMICHIBATh
JIEMOHCTPAIMOHHBIE
onbITel Dapazes ¢
KaTyIlIKaMH U
IIOCTOSAHHBIM MAarHuToMm,
onbITH ['eHpH, sBNIeHHE
3JIEKTPOMATrHUTHOU
WHAYKIIAW; UCTIOIH30BATh
Ha MPaKTUKE TOKU
3aMBbIKaHUA U
pa3MbIKaHUs;, OOBICHATh
NPUHIIMT 1EUCTBUS
Tpa"cdopmaropa,
reHeparopa NepeMeHHOr0
TOKa, IPUBOANTH
MPUMEPBI UCTIOIH30BAHUS

VYcrHblii onpoc.
dusnueckuii TUKTAHT.
CamocTosTeapHas
pabora.

KonTponbHas padora



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

SIBJICHUSI
AIIEKTPOMArHUTHON
WHIyKIHA B
COBPEMEHHOM TEXHUKE:
JIETEKTOpE MeTallia B
a’pOIIOPTY, B MOE3/E HA
MarHUTHOH MOJyIIKE,
O0n1TOBBIX CBU-11€UaXx,
3aIlUCH U
BOCIIPOU3BEICHUH
nH(pOpMAaIny, B
reHeparopax
MEPEMEHHOTO TOKa;
OOBSICHSTH TIPUHIIHITBI
nepeaayn
JJICKTPOIHEPTHH HA
00JIbIIINE PACCTOSHUS.
JlaBath ompesencHus
MOHATHI:
MarHUTORJIEKTPUIECKas
WHTYKIIWS,
KoJIeOaTeNbHBIA KOHTYD,
pE30HAHC B
KoJIeOaTeIbHOM KOHTYPE,
coOCTBEeHHas U
MpUMeECHast
MPOBOJIIMOCTb,
JIOHOpHBIE U
aKIENTOPHBIE PHUMECH,
p—n-miepexo/,
3aMyparoIni CJIoi,
BBITIPSIMIICHHE




Hroro no pazgeny

27

MIEPEMEHHOT0 TOKa,
TPaH3UCTOP; PUZNIECKUX
BENTMYMH: ¢aza
KoJIeOaHuii,
JIEUCTBYIOLIEE 3HAYCHUE
CHJIBI IEPEMEHHOTO TOKA,
TOK CMEILIEHHsI, BpeMs
peaKkcanuy, eMKOCTHOE
COIIPOTHBIICHHE,
WHAYKTHBHOE
COTIPOTUBIICHHE,

KO3 UITUCHT YCUICHMSI,
OTIFICHIBATH SIBIICHUE
MAarHUTO3JIEKTPUUECKOMN
WHAYKIWA, SHEPTOOOMEH
MEXTy DJEKTPHYECKUM H
MarHMTHBIM TOJIEM B
K0JIe0aTeIIbHOM KOHTYpe
U SIBJICHHE PEe30HaHCa,
OIHCHIBATH BHITIPSIMIICHHE
MEPEMEHHOTO TOKA C
TTOMOIIIBIO
MOJTYTIPOBOTHUKOBOTO
JIN0J1a; UCTIONb30BaTh Ha
MPaKTUKE TPAH3HUCTOP B
YCHIIUTEIIE U TeHEpaTOpe
ANEKTPUIECKUX CHUTHAJIOB;
OOBSCHSTH IPUHITHIT
JIeCcTBUA
MOJTyTIPOBOJHUKOBOTO
JMOJa, TPaH3UCTOopA.




Paspnen 2. KOJIEBAHUS 1 BOJIHBI

Mexanunueckue
2.1 10
KoJsie0aHus

1 http://nsportal.ru -
conuaJibHast CETh
paboOTHUKOB

oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- pusuka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pecruBann
MeIarorun4ecKux uaeu
«OTKpBITHIA ypok». 4
http://www.fizika.ru/ -
CalT JIJ1s1 yUuTeleu

(U3UKU 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
Marepuaibl o gusuke. 6
www . ege .edu.ru -
UH(QOPMAIOHHBIH
noprai ET'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUIEKIAS
1IOPosB

Hayuutbcst 00BSCHATH
CMBICJI TIOHATHH
"MeXaHUYECKHE
KoJjeOaHus",
"MaTeMaTHYECKUN
MasiTHUK"; IPUBOJIUTH
MPUMEPBI
K0JIe0aTeIILHOTO
IBH)KEHUS U OIKUCHIBATH
YCIIOBUS €T0
BO3HUKHOBEHHS,
HAYYUTHCS O0BICHATh
CMBICIT TOHITHH 1
(PU3UYECKUX BEITHMUNH
"rapMOHHUYECKHE
Kosiebanus",

nn

"amrmuTyna", "nepuoxa’”,
"gactora", "(haza";
OTKMCHIBATh TUHAMHUKY
K0J1€0aTeIbHOTO
JIBHOKCHUS U
MPEeBpAaIlCHAE SHEPTUN Ha
MpUMepe MPYKUHHOTO U
HUTSHOT'O MasTHUKOB;
peliaTh 3a1a4u ¢
HCITOJIb30BaHUEM
ypaBHEHUS
TapMOHHYECKUX
KOJIeOaHMIA;

HAy4YUThCSI O0BICHATH
SIBIICHUE PE30HAHCA;

VYcrHblii onpoc.
Ddu3nyecKu TUKTAHT.
CamocTosTenbHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MPUBOIUTH IPUMEPHI
BBIHYKICHHBIX
KOJIeOaHMi; MPUMEHSTD
UMeroIecs 3HaHHUA K
PELICHUIO KOHKPETHBIX
3aja4; rpaMOTHO

0 OPMIIATD pelIeHUE
3aja4y B TeTpany;
WCTIONB30BaTh
MaTeMaTUYECKUN amnmapar
B PEIICHUH 3aJa4 Ha
ypoKax (pHU3UKH;
OBJIa/IEBaTh HAYYHbBIM
MOJIX0/IOM K PELICHUIO
Pa3NMYHBIX 337124 [0 TEME

2.2

DNeKTpOMarHUTHEI
€ Kosie0auus

15

1 http://nsportal.ru -
conuaJibHas CEThb

PaGOTHUKOB
oOpa3oBanus. 2
http://markx.narod.ru/pic/
- (hu3mka B mkone. 3
http://festival.1september.

ru/articles/ - pecrusans
Mearorndeckux uaen
«OTKpBITBIHN ypok». 4
http://www.fizika.ru/ -
cailT [y yuuTenen

(U3UKK ¥ UX YIYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl 10 QU3MKe. 6
www . ege .edu.ru -
WHPOPMALMOHHBIN

JaBatb onpeneneHus
MIOHSITUH:
MarHUTORJIEKTPUIECKas
WHAYKIIASA,
KoJIeOaTeNbHBIA KOHTYD,
pe30HaHC B
K0JIe0aTeIbHOM KOHTYPE,
coOCTBEeHHas U
MpUMeCHas
IMPpOBOJUMOCTD,
JIOHOpHBIE H
aKIENTOPHBIE PUMECH,
p—n-miepexo/,
3anUparOIIUN CIOH,
BEITIPSIMIICHHE
MEPEMEHHOTO TOKA,
TPaH3UCTOP; PUZNIECKUX

VYeTHBIM ompoc.
dusnueckuii TUKTAHT.
CamocrosTenpHas padora



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

2.3

MexaHuueckue u
3JIEKTPOMATrHUTHBIC
BOJIHEI

10

nopran EI'D. 7 http ://
school - collection . edu .

ru/ - equHAs KOJUICKIIAS
11OPoB

1 http://nsportal.ru -
conuaJibHas CETh

paboOTHUKOB

BeIMUWH: (a3a
KoJIeOaHuii,
JIEUCTBYIOLIEE 3HAYCHUE
CHJIBI TIEPEMEHHOTO TOKA,
TOK CMEILEHHs, BpeMs
penakcanum, eMKOCTHOE
COIIPOTHBIICHHE,
HUHIyKTUBHOE
COIIPOTHBIICHHE,

KO3 UITUECHT yCHUIICHHS,
OIKCHIBATH SIBJICHHUE
MAarHUTO3JIEKTPUUECKOMN
WHAYKIIWHW, SHEPTOOOMEH
MEXY IEKTPUICCKUM H
MarHUTHBIM IOJIEM B
K0JIe0aTeIbHOM KOHTYpe
U sIBIICHHE PE30HAHCA,
OMKCHIBATh BBIIPSMIICHHE
MEPEMEHHOTO TOKa C
MOMOIIBIO
MOJYIIPOBOAHUKOBOTO
JTNOJIa; UCTIONB30BaTh Ha
MPAaKTUKE TPAH3HUCTOP B
YCHJIUTENE U TeHEepaTope
AIIEKTPUIECKUX CUTHAJIOB;
OOBSICHATH IPUHLUIT
JIeCTBUA
MOJYIIPOBOAHUKOBOTO
JTMOIa, TPAH3UCTOPA.
JaBatb omnpenenenus
TOHATHI: BOJTHOBOM
npolecc, MexaHnuecKast

VYerHbI ompoc.
du3nyecKkui JUKTaHT.



http://nsportal.ru/

oOpa3oBanus. 2
http://markx.narod.ru/pic/
- (usuka B mkose. 3
http://festival.1september.

ru/articles/ - ¢pecrusann
Mearorndeckux uaen
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CaMT AT yuuTemnen

(hM3HUKY 1 UX yIESHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o gusuke. 6
www . ege .edu.ru -
UH(QOPMAIIOHHBIH
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUIEKIUS
1IOPoB

BOJIHA, IPOIOIbHAS
BOJIHA, TIOTIEpeYHas
BOJIHA, TAPMOHHUYECKAs
BOJIHA, TIOJISIPU3ALIHSL,
JIMHEWHO-
MOJISIPU30BaHHAS
MeXaHH4YecKast BOJIHa,
IUIOCKOCTb MOJISIPU3ALINH,
CTOsTYasl BOJIHA, ITYYHOCTH
U y37bI CTOSTYEH BOJIHBI,
MOJIBI KOJIEOAHHH,
3BYKOBas BOJIHA, BBICOTA
3ByKa, aQ ekt Jommepa,
TeMOp U TPOMKOCTh
3ByKa; (QH3HUECKUX
BEJIMYMH: AJIMHA BOJIHBI,
HWHTCHCUBHOCTDL 3BYKa,
YPOBEHb HUHTEHCHBHOCTH
3BYKa; HCCIIEZ0BATh
pacrpocTpaHeHue
ceiicMu4ecKux BOJIH,
SABJICHUE MOJIApU3aAINU,
OIHKCHIBATH U
BOCITPOU3BOJUTH
JIEMOHCTPAIMOHHBIE
OTIBITHI 10
pacripocTpaHeHUIo
MPOIOJIEHBIX BOJIH B
NIPY>KUHE U B rase,
IMONEPEYHbIX BOJIH — B
NPYXKUHE U ILIHYPE,
OITUCBIBATH OKCIIEPUMEHT

CamocrosTenbHast
pabora.
KoHnTtponbsHas padota



http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

M0 U3MEPEHHIO C
nomorpio 3 dexra
Jlomnepa ckopocTu
JBIDKYIIUXCS] 00BEKTOB!
MalllvH,
ACTPOHOMHUYECKUX
00BEKTOB; OOBIACHITE
pasznndne 3ByKOBBIX
CUTHAJIOB 10 TeMOpy 1
IPOMKOCTH 3BYKa.
JaBatb onpeneneHus
TOHATHIA:
AIIEKTPOMArHUTHASI
BOJIHA, OeryIast
rapMOHUYECKas
AJIEKTPOMArHUTHASI
BOJTHA,
TUIOCKOTOJISIPU30BAHHAS
(wnm nuHEeRHo-
MOJIIPU30BaHHAs )
AJIEKTPOMArHUTHASI
BOJTHA, TUIOCKOCTh
MOJISIPU3AIAN
3JIEKTPOMATrHUTHOU
BOJIHBI, (PPOHT BOJIHBIL,
Ty, PaHOCBI3b,
MOYJISIHS 1
JeMOTYJISLIUS CUTHAJIA,
aAMIUTUTY/IHAS U
YaCcTOTHAS MOJYJISIIIHS
(bU3HYEeCKUX BEIHYHH:
JUIMHA BOJIHBI, TIOTOK




SHEPTHUH U TUIOTHOCTh
MOTOKAa YHEPTUU
3JIEKTPOMArHUTHOU
BOJIHBI, UHTCHCUBHOCTh
3JIEKTPOMArHUTHOM
BOJIHBI; OOBSICHATh
3aBHCHMOCTD
WHTEHCUBHOCTH
3JIEKTPOMAarHUTHOM
BOJTHEI OT YCKOPEHUS
M3IIy4aroIeu
3apsKEHHOM YacTULbI, OT
paccTosHus 10
HUCTOYHHKA U3JTYUCHHUA U
€T0 YaCTOTHI; OICHIBATh
MEXaHWU3M JIaBICHUS
3IIEKTPOMATrHUTHOU
BOJIHEI;
KIIacCU(UIIMPOBATD
JIMana30HbI YaCTOT
CIIeKTpa
OJICKTPOMArHrUTHBIX BOJIH,
OTIMCHIBATH OIIBIT IO
cOOpKe MPOCTEHIIIero
paavonepenaTynKa u
paaronpreMHUKA

24

Onruka

25

1 http://nsportal.ru -
coluaJibHas CE€Thb

PpaGoOTHUKOB
obpazoBanus. 2
http://markx.narod.ru/pic/

JlaBaTp onpeaeseHus
IIOHATHH:

MOHOXpOMAaTHUYECKast
BOJIHA, KOTEPEHTHBIS
BOJIHBI U UCTOYHHKH,

YcrHblii onpoc.
dusnyeckuii TMKTaHT.
CaMocTrosTenbpHas
pabora.

KonTponbHas padora



http://nsportal.ru/
http://markx.narod.ru/pic/

- (huzuka B mwkone. 3
http://festival.1september.

ru/articles/ - ¢pecrusann
MeJarornyecKux uae
«OTKpPHBITHIHN ypok». 4
http://www.fizika.ru/ -
caiT JuIs yuuTenen

(hM3UKH 1 UX yIEHUKOB. 5
http://www.physics.ru/ -
Matepuansl o (usuke. 6
www . ege .edu.ru -
UH(QOPMAIIOHHBIH
noprtan EI'D. 7 http ://
school - collection . edu .
ru/ - equHAs KOJJICKIIAS
IHOPoB

uHTEepQepeHIus,
MPOCBETIICHUE ONTHUKH,
nudpakmys, 30Ha
Openenst; uzndeckux
BEJIMYMH: BPEMS U IJIMHA
KOTE€PEHTHOCTH,
reoMeTpuyecKas pasHoOCTb
X0J1a HHTEePPEePUPYIOIIX
BOJTH, TIEPUOJI U Pa3
pematorasi crtocoOHOCTh
T PaKITNOHHON
pelIeTKY; HAOII0aaTh U
UHTEPIPETUPOBATH
(omUCHIBATh) pe3yNIbTaThI
JEMOHCTPALIMOHHBIX
9KCHEPUMEHTOB O
HaOJIOICHUIO SBJICHUH
UHTEpPEPEHLINH U
JTUQPPaKIUH CBETA;
(hOpMyJTUPOBAThH TPUHITHIT
ltolirenca—®penens,
YCIIOBUSI MUHUMYMOB U
MaKCUMYMOB IIPH
WHTEep(EPEeHIINH BOJIH,
YCIIOBHUS
TUPPaKIUOHHOTO
MUHHMYyMa Ha IIETH U
TJIaBHBIX MAKCUMYMOB
npu U pakiny cBeTa Ha
peleTKe; OMHUCHIBATH
9KCHEPUMEHT I10
W3MEPEHUIO JUTUHBI



http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

1 http://nsportal.ru -
conuaJibHas1 CETh

PaGOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (hu3mka B mkone. 3
http://festival.1september.

3.1 OcaoBrl CTO 5

ru/articles/ - pecrusans
Mearorndeckux uaen
«OTKpHBITBIHN ypok». 4

CBETOBOU BOJIHEI C
ITOMOIIIBIO

G pakIOHHOM
penieTky; 00bSICHITh
B3aMMHOE YCHIICHHE U
ocabjeHue BOJIH B
MPOCTPAHCTBE; JIeIaTh
BBIBOJIBI O PACIIOIOKCHHH
T PaKITUIOHHBIX
MUHHMYMOB Ha 3KpaHe 3a
OCBEIICHHOH IIENBIO;
BBIOMpATH CIIOCO0
MOJYYEHUS] KOTEPEHTHBIX
HCTOYHHKOB, pa3J'II/I‘IaTI)
TG PaAKITHOHHYTO
KapTHHY TIPU TUPPAKITUH
CBeTa Ha IIeNId U Ha

I PaKITHNOHHON
pelieTke.

®opMyIHUpOBaTh
MOCTYJIaThl CIEUATbHON
TEOpUHU
OTHOCHUTEIBHOCTH;
OTUCHIBAThH
NPUHIUITHAIBHYIO CXEMY
onbiTa MalikenbcoHa—
Mopnu; 00BICHATH
3HAYUMOCTb OTIbITA
Maiikenbscona Mop:u;

YcTHBIH ompoc.
du3nyecKkui JUKTAHT.
CamocrosTenpHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/

http://www.fizika.ru/ -
cailT qyis yuutenen

(hM3UKH 1 UX yIEHUKOB. 5
http://www.physics.ru/ -
MaTtepHuaibl o Gusnke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIH
moptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHAs KOJJICKIIAS
IHOPoB

OLICHUBATDH PATHYChHI
4epHbIX Ablp. OnpeaensiTs
BpeMsI B pa3HBIX
cUCTEeMax OTCUeTa.
Cas13pIBaTh MEXITy COOO0I
MTPOMEXKYTKHA BPEMCHHU B
pasubix UCO; 00BsICHATH
s ekt 3amemIeHm
BpeMeHH. PaccuuTeiBath
SHEPTHIO TIOKOS 1
SHEPTHIO CBSI3U CUCTEMBI
tein. [IpumeHsaTh
MOJTy4YeHHBIC 3HAHUS K
peleHHIo 3a1a4

Hroro mo pasneny 5

Pasznen 4. KBAHTOBAS ©PU3UKA

41 Kopnyckynsapho- 15

BOJIHOBOW JyaJIu3M

1 http://nsportal.ru -
conuaJibHas1 CETh

PaGOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (pusuka B mkone. 3
http://festival.1lseptember.

ru/articles/ - pecrusans
Mearorndeckux uaen
«OTKpHBITHIHN ypok». 4
http://www.fizika.ru/ -
cailT u1d yuuTenen

(U3UKK ¥ UX YIYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3mke. 6

JaBatp onpenenenus
MOHATUI: TEIUIOBOE
n3yueHue, aOCOIIOTHO
YepHOe TeIo,
botoaddexr,
(hOTO3JIEKTPOHHI,
¢$oTOTOK,
KOPITYCKYJIIPHO-
BOJIHOBOM Jyasin3m,
SHEPreTUYECKUN YPOBEHb,
JIMHENYaTBIN CIEKTP,
CIIOHTAHHOE U
WHAYIIUPOBAHHOE
U3Iy4YeHue, J1asep,
CaMOCTOSTEJIbHBIA U

YcTHBIH ompoc.
du3nyecKku JUKTaHT.
CamocrosTenbHas
pabora.

Kontponbhas pabora



http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

www . ege .edu.ru -
WHPOPMALMOHHBIN
moptan EI'D. 7 http ://

school - collection . edu .

ru/ - equHAs KOJIICKIIAS
11OPoB

HECaMOCTOSITEIbHBIN
paspanbl; GU3MUECKUX
BEITMYIMH: paboTa BEIXO/IA,
KpacHasi TpaHuIa
dhoToarddexra, aHCpTHUA
WOHU3AINH; PA3bICHATH
OCHOBHBIE MOJIOKEHUS
BOJIHOBOW TEOPHUU CBETA,
KBaHTOBOM I'MITOTE3bI
[Inanka, Teopuu aToma
BOZIOPOIA;
(hopMyITUPOBAThH 3aKOHBI
TEIUIOBOTO M3ITyYEHUS
Buna u Credana—
BbonbmMana, 3aK0HBI
dboTorddexra,
COOTHOIIICHUS
HEOTpeIeTICHHOCTEH
I'eiizenOepra, mocTynatsl
bopa; ouenuBaTs 1nuHy
BOJIHBI ¢ bpoiins,
COOTBETCTBYIOIIYIO
JIBIKEHHIO JICKTPOHA,
KHHETHYECKYIO SHEPTHIO
3JIEKTPOHA MPHU
dbotorddexre, IUHY
BOJIHBI CBETA,
UCITyCKaeMOT0 aTOMOM
BOJOPO/a; OIIUCHIBATH
NIPUHLIMIHUAIBHYIO CXEMY
ombita Pesepdopna,
MPEATIOKUBIICTO




[JIAaHETAPHYIO MOJEIb
aToMa; OOBSICHATH
MPUHLIMI TeUCTBUS
Jazepa; CpaBHUBATh
M3ITy4YeHue ja3epa C
M3ITyYCHUEM JPYTUX
HCTOYHHKOB CBETA.

4.2

dusuka atoma

1 http://nsportal.ru -
conuaJibHas CEThb

PaGOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (huzmka B mKone. 3
http://festival.1september.

ru/articles/ - pectusann
MeJarorHIecKuX uae
«OTKpBITHIHA ypok». 4
http://www.fizika.ru/ -
CalT A yuuTenei

(U3UKK ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (usuke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIH
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - CAHNHasA KOJIJICKIIUA
11OPoB

4.3

®dusnka aTOMHOTO
sapa u
3JIEMEHTAPHBIX
YaCTHI]

1 http://nsportal.ru -
coluaJibHas CE€Thb

paboOTHUKOB
obpazoBanus. 2

JlaBaTp onpeneeHus
MOHSITUI: ATOMHOE PO,
SHEPreTUYECKUN YPOBEHb,
SHEPTHsl HOHU3AIHH,
CIIOHTAaHHOE U
BBIHYXX/ICHHOC U3JIyUCHHUEC
cBera. ONMUCHIBATD OTIBITHI
Pesepdopaa OnuceiBath
Y CpaBHUBATH MOJIENN
atoma ToMcoHa u
Pesepdopna. bopa.
JlaBaTh ompenenenus
MOHATHI: MaccoOBOE
YKCII0, HYKJIOHBI,
SIIEPHBIE CUJIBI, Te(heKT
Macc, YHEPIrus CBs3Y,
yAenbHas SHEPTUsl CBS3U
ATOMHBIX AJ€P,
PaAMOaKTUBHOCTH,
AKTUBHOCTD
paanoOaKTUBHOI'O
BEIIECTBA, IEPHUOJL
noyypacnaja,
HNCKYCCTBCHHAas
PaauOAKTUBHOCTb,

VYcrHblii onpoc.
dusnueckuii TUKTAHT.
CamocTosiTeapHas
pabora.

VYcrHblit onpoc.
®u3nuecKkuil JUKTAHT.
CaMocTrosTenbHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/

http://markx.narod.ru/pic/
- (huzmka B mKone. 3
http://festival.1lseptember.

ru/articles/ - pectusann
MeJaroruHIeCcKuX uae
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CalT A yuurenei
(bM3HMKH U UX YUYCHUKOB. 5
http://www.physics.ru/ -
Matepuansl o (husuke. 6
www . ege .edu.ru -
nH(OPMAITMOHHBIH
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - equHAs KOJJICKIIAS
11OPoB

sIIEPHBIE peaKIuH,
SHEPreTHYECKUI BBIXO
SIZICPHOM peaKInu,
LenHast s/IepHas peaxiys,
ko3 purreHT
Pa3MHOKEHUS HEUTPOHOB,
KpUTHUYECKas Macca,
peakTopsI-pa3
MHOKHUTEIH,
TEepPMOsIJIepHAs PEeaKIIs.
CpaBHHBATh CBOWCTBA
[IPOTOHA U HEUTPOHA.
OnuceiBaTh OPOTOHHO-
HEUTPOHHYIO MOJEIIb
siapa. OnpenesisiTe COCTaB
STIEp Pa3IMIHBIX
3JIEMEHTOB C TOMOIIIBIO
Tabnuiel MeHieneesa.
N300paxarh u unTaTh
CXEMBI aTOMOB.
[Iepeuncnars u
ONUCHIBATh CBOMCTBA
SIIEPHBIX CWII. BhIanuciaTe
nedeKT Macc, YHEPIHI0
CBSA3M U YJIENbHYIO
SHEPTHIO CBSI3U.
[Tepeuncnarb BUbI
PaaAMoaKTUBHOIO pachaia
aTOMHBIX SEp.
CpaBHHBATH CBOWCTBA
anb(a-, 6eta- 1 raMma-
MRITy9CHHUHA. 3aUChIBATh



http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MpaBuUJia CMEILCHUS TIPU
PaJIMOaKTUBHBIX
pacnanax. OnpenensTh
AJICMCHTBI,
obpasyromuecs B
pe3yibraTe
PaJIMOaKTUBHBIX
pacmanoB. 3aIUCHIBATh,
0O0BSCHATH 3aKOH
PaTNOaKTUBHOTO pacmaja,
YKa3bIBaTh IPAHUIIBI €T0
MPUMEHUMOCTH.
Onpeznensts B
KOHKPCTHBIX CUTYyalUsIX
YKCII0 HepachaBIIuXCs
saep, YUCIIo
pacnaBlIuXxcs AIEp,
MEePUO/T MOJTypacnasia,
aKTUBHOCTbH BEIICCTBA.
[lepeuuncnars u
OIMHUCHIBATH METOJIBI
HaOJIO/ICHUS U
peructpanuu
OJICMCHTAPHBIX YaCTHII.
HaGimonaTh Tpeku anbga-
YacTHIl B Kamepe
Bunbscona.
PerucrpupoBath siepHbie
H3JIYUYCHHA C ITIOMOIIBIO
cuéruuka [ eifrepa.
OnpenensiTh UMITYJIbC U
OHEPIrur0 4aCTUILbI IIpH




JIBW)KEHUH B MATHUTHOM
nosie (1o goTtorpadusim).
3anuChIBaTh SACPHBIC
peakuuu. OnpenensTh
MPOAYKTHI SIIEPHBIX
peakuuii. PaccuutriBaTh
SHEPTrUYECKUN BBIXOJ
SIIEPHBIX PEAKIIMiA.
OnuceIBaTh MEXaHU3MBI
JIETICHUS SIAep U UEMHOMU
SIIEPHOM peaKLMH.
CpaBHUBAThH AJ€pHbIE U
TEPMOSIIEPHBIC PEaKIHH.
OOBACHITH TPUHIUTIBI
YCTpPOMCTBA U paOOTHI
SIEPHBIX PEaKTOPOB.
VYyacTBOBaTH B
o0Ccy)IeHNH
MIPENMYIIECTB U
HEJOCTATKOB SIICPHOI
SHEPTeTHKH.
AHanu3upoBaTh
OIaCHOCTb SAJACPHBIX
WU3JIYUYEHUU JIJ151 JKUBBIX
OpraHU3MOB.
[lepeuncnars OCHOBHBIE
CBOICTBA IEMEHTAPHBIX
yacTHL. Beinensars
TPYHITBI 2JIEMEHTAPHBIX
yacruil. [lepeuncnars
3aKOHBI COXPaHEHHUA,
KOTOpBIE BBITTOTHSIOTCS




MIPU OPEBPALICHUSIX
yactul,. OnucLIBaTh
MPOLECCHl aHHUT UMK
YACTHUIl U aHTUYACTHI] U
POXKIEHUS IEKTPOH-
MO3UTPOHHBIX TAp.
HasrpiBath u cpaBHUBATH
BUAIBI (hYHIaMEHTATBHBIX
B3aMO/JCHCTBHH.
OnuceIBaTh pojb
YCKOpUTENEH B U3YyYECHUHN
3JIeMEHTAPHBIX YaCTHII.
Ha3pIBaTh OCHOBHEIE
BHJIbI YCKOpPUTEJIEH
3JIEMEHTAPHBIX YaCTHI]

Hroro no pazneny

25

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

DJIEMEHTHI
5.1 ACTPOHOMUH U
acTpOpU3UKH

12

1 http://nsportal.ru -
conuaJibHas1 CETh

paboOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (hu3mka B mkone. 3
http://festival.1september.

ru/articles/ - pecruBann
neaarornyecKux unen
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CalT JIJ1s1 yuuTeneu

(U3MKK U UX YYEHUKOB. 5
http://www.physics.ru/ -

JlaBaTb onpeneseHus
MOHATUHN: HeOecHas
chepa, SKITUNTUKA,
HeOECHBIN PKBATOD,
MOJIFOC MUPA, OCh MUPA,
KPYT CKJIOHEHHMS, TIPSMOE
BOCXOX/ICHHE,
CKJIOHEHHE, Mapaiakc,
mapcex,
aCTPOHOMHUYECKAs
e/IMHUIIA, TICPUTCITHIA,
adesIuii, COJTHEUHOE
3aTMCHUE, TYHHOE
3aTMCHUC, IIJIAHCTHI

YcrHblii omnpoc.
du3nyecKkui JUKTAHT.
CamocTosiTenpHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MaTepHaibl o pU3MUKe. 6
www . ege .edu.ru -
nH(pOPMAITHOHHBIN
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - enuHas KOJUICKLUSI
11OPoB

3eMHOM TpyIbl,
TUTaHETHI-THTaHTHI,
acTepowu/i, METEOp,
MeTeopHT, hoTochepa,
CBETUMOCTb,
npoTybepanen, myjbcap,
HEHUTpOHHAs 3BE37a,
yépHas IapIpa,
MPOTO3BE3/]a, CBEPXHOBAs
3Be3/1a, TaJIaKTHKa,
KBa3ap, KpacHOe
CMellleHre, Teopus
Bonpmioro B3psiBa,
BO3pacT BceneHHOM.
Brigensats ocobeHHOCTH
cucreMbl 3emisi— JlyHa.
DopMyIMpOBaTh U
3aIACHIBATh 3aKOHBI
Kemepa. OnuceiBath
crpoenne CoHETHOU
cuctemsl. [lepedncisTs
IIJTAHETHI U BBl MAJIbIX
ten. OnuckiBaTh
crpoenne CoiHIa.
Hepe‘H/ICHHTB TUIINYHBIC
TpyIBl 3BE3], OCHOBHEIE
¢dusnueckue
XapaKTEPUCTUKH 3BE3I.
OnuchIBaTh 3BOTIOIUIO
3BE3/] OT POXKIECHUS 10
cmeptH. HaswiBaTh camble
SIPKUE 3BE3/BI U




co3se3aus. [lepeuncnsats
BUBI TAIAKTHK,
OIKCBIBATH COCTAB U
CTPOCHUE TalaKTHK.
Brinenstes MiteuHbIin
MyTh CPENU APYTHUX
ranakTuk. OnpeaensTh
mecto CoHeuHON
CHCTEMEI B HEM.
O1eHNBATh MTOPSIOK
paccTosiHuil 10
KOCMHUYECKHX 00BbEKTOB.
PaGorats B mape u rpymie
MPU BBITTOJTHEHUT
MPaKTUYECKUX 3aJaHUil.

Hroro no pazneny

12

Paznen 6. PUSUUYECKUN IIPAKTUKYM

6.1 duznueckuit 16 16
MPaKTUKYM
HUroro mo paznemy 16

Pasnges 7. OBOBIIAIOIIEE IIOBTOPEHUE

7.1

CucremaTu3anus 1
06001eHne
MPEIMETHOTO
coJiep KaHusl U
OITBITa
NesITEeNbHOCTH,
nproOpeTEHHOTO
pU U3yUECHUHU

15




Kypca ¢usuku 10 —

11 xaccoB
Uroro mo paznemy 15
Pe3epBHOe Bpems 10
OBUIEE KOJIMYECTBO 170 16

YACOB I10 I[TPOI'PAMME




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

» dusuka, 10 knacce/ KacesioB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBO
«IIpocBernienue»

» Gusuka, 11 kimace/ KacesinoB B.A., O611ecTBO ¢ OTpaHUUYEHHOM

OTBETCTBEHHOCTHIO «[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO

«ITpocBenieHue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1 ®usuka. Yriyonennsiil ypoBeHb. 10—11 knaccsl : paboyas mporpamMmma K
muaun YMK B. A. KacbsiHoBa: yueOHO-MeToan4ecKoe mocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : Jlpoda

2 ®uzuka. 10 k1. Yriny0OneHHbId ypoBeHb : yueOHuk / B.A. KacesgHoB. — 5-¢
u3., crepeoturl. — M. : JIpoda

3 ®usuka. 11 k1. Yrinyonenuslil ypoBeHs : yueOHuk / B.A. KacbaHoB. — 5-¢

u3., crepeotuil. — M. :Jlpoda

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 0Opa30BaHHMS.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoe.



3 http://festival.1september.ru/articles/ - pectuBas negarornyeckux uuen
«OTKPBITBII YPOK».

4 http://www.fizika.ru/ - caiit aus yuutenei GU3MKH ¥ UX YICHHKOB.

5 http://www.physics.ru/ - matepuasl Mo Gpu3uke.

6 www . ege .edu.ru - uadopmarinoHHsIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komnekius LJOPos
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