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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0uero oopa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON porpaMmsl, npeictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueonoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3AMIX
Poccuiickoit @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIMXCH.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LESAX, COAEpKaHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriryOJI€HHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJa4i MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOIMMBI JJIA MPOAOLKEHHS 0oOpa3oBaHUsA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYarolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3nKe Ha YpOBHE CpeaHEro 001mero oopa3oBaHus Ha yriayOJéHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBIE Pe3yJIbTaThl OCBOCHHMS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAaThl IO TOJaM O0yUYECHHUS;

coJepkanue yueOHoro npeamera « @u3uka» Mo rogam 00yyeHHs..

[Iporpamma 1o @Qu3Mke HMeEeT NPUMEPHBIM XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUS CBOMX pabOYUX MPOrPaMM.

[TporpaMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABIAET BO3MOXKHOCTH JUISl pEaJu3alMM  Pa3IMYHbIX METOJIUYECKHX
NOJXOJOB K NpenojaBaHuio (U3UKH HAa YriyOJEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbI Kype (U3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNenuiio XapakTep W OypHOe pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUS KOCMOCa,
MOJTyYEHHUs! HOBBIX MaTEepUAlOB C 3aJlaHHBIMM cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B pOpMHUpOBaHUE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIMOJIHEHUU UMU YU4E€OHBIX UCCIIEAOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3leloB (U3KKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOI, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3uku
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBisieTCs
(bopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoarac€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MpoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYX IACHUS
npo6JieM palOHAIBHOTO MPUPOIOTIONIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyomero ¢akropa ydeOHoro mpouecca. s yrmyOn€HHOoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoli crnocod — 310 uHTerpaius padot
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpoOLECcCe
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa HOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOM HHCTPYKIIUH.

B nporpamme 1no (¢usnke CcHUCTEMa YYEHHMYECKOIO HSKCIEpUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI M OCHalleHus kabuHera ¢usuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSMU NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yIeIseTCs PEIICHNIO PACUETHRIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3AenoB. [IJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyrolue BbiOopa GhHU3nIeCKon
MOJIEJH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepuanbHO-TEXHUUYECKOMY
oOecreyeHunto yueOHoro npouecca Kype GU3uku yriyOsEHHOTO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCsd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOJIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JemoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHECHHIA.

JlabopaTopHoe 00OpynOBaHME MJISI YYCHHUYECKHX TPAKTHYECKUX padoT
dopMupyeTcss B BUJE€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
W3MEPUTEITLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoOBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YaroHMXcd K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa U3yUeHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBIACHATH SIBJICHUS C UCTOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTaBICHUA O POJIM (PUMKK AN Pa3sBUTHUS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3ajad B
npouecce U3yyeHus Kypca GU3UKU Ha ypOBHE CpeJHEro 001Iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTbI aCTPO(PU3UKY;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TECOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3MUECKOit
MOJIeJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJIENIM, AJEKBAaTHOW YCJOBHMSAM 3a/ladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHAE METOJAaMH CaMOCTOSITENIBHOIO IUIAHWPOBAaHUSA W IPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIuH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJOBHM [JIsl pa3BUTUS YMEHHUI NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccnoHaIbHOM AeSATEIBHOCTH, CBI3aHHOM
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOJIOJDKEHHUE
o0pa30oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PO,

Ha usyuenne pusuxu (yriyOn€HHBIA YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kimacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JadopaTOPHBIX U
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeleHUus] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUWBUYATbHBIX
O0COOCHHOCTEM 00yJarouxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

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

DKCIEPUMEHT U TEOpUs B Ipoliecce IMO3HaHWs Npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HAPsHKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panunyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX MPOEKIMH Ha OCH CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeleHNi U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduky.

CBobOonHOE mManeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUATILHON TOYKH OT BPEMEHH U UX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHME  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUAOMETP,
JBUKEHUE CHAPSAIOB, IEITHBIE, IIECTEPEHYATBIE U PEMEHHBIE ITepeaadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanuus npeaenbHOro nepexo/ia i \BMEpEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHne ABMKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPHIL, CKOPOCTEW JIBUKEHHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpeHHsl MpU NPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN ).

N3yuenue nBUKeHUs Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIY JNaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yuyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTHY TIEpHoa 0OpalieH!s KOHUYeCKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropon 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaJI€HUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoi MMpoThl. J[BUkeHHuEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: NOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCYETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macce no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsvie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBWXKEHHS Opycka o
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

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

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBreHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEINBHO OCH BpauieHus. llnedo cuisl
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TsbkecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonsl coxpanenusn 6 Mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LeHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umnynbca marepuanbHOW TOuku. [IpeacraBieHue O coXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loreHnuanbHple W HENOTEHLUMANIbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus teina
B TPABUTAIIMOHHOM TII0JI€ OJHOPOAHOrO Miapa (BHyTpH W BHe Miapa). Btopas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONIEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HEpTrun TeJia Mpy COBEPIICHUN PAOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUUYECKOM M IOTEHLMAJIbHOW SHEPIrUi IpU
JICVICTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHure dHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue nmnybca Teiia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

HccnenoBanne COXpaHEHUsS] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSI.

OmnpeneneHue padOThl CHJIBI TPEHUS] TPHU JABMIXKCHUM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MoJsekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. XapakTep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEU HU
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemrepaTypa u crmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJl HJI€abHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHudeckue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YAaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLIECcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

N3ydyeHne H30TEPMHUECKOro TMpolecca (PEeKOMEHJIOBAHO HCIIONIb30BAHHE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, OITMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMonmpou3BOJibHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEAJIBbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepieHuss paborel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHas TeIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemIoThl npu  Temionepeaade. [lonstue 00
aauabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0OH TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOIUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO Tea K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh TPUPOAHBIX MPOIECCOB.

[Tpunnumnel aectBus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOLIEH CPe.Ibl.

TexHruecKue YCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: XOJOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIM3aIHs OMOOPTaHUYECKOTO TOILIUBA JIJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanne aqnabaTHOrO mpouecca.



KomrmbroTepHbie MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUIICHUS KUJKOCTEHU.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HaceimieHHble ¥ HeHachlleHHbIE Mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPBI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiuioB. IlmaBieHne W KpucTauM3auus. Y IEJbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacipenrie. AHrapMOHU3M TETUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUUKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MMEPEX0axX.

YpaBHeHuUE TEMI0BOrO OagaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(QUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspasie sBineHus. J[aBieHne noa UCKPUBIEHHOW MTOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuyecknue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHMS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumnisipabie sBiaeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI II1aBIECHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAeQopMali  pEe3MHOBOro obpas3ua oT
IIPWIOKEHHOU K HEMY CHIJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3alms Ten W €€ MPOSBICHUA. OJNEKTpUUECKMU 3apsan. /[Ba Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYHPOBOIHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DIIEKTpUYECKOE TToJ€. Ero AENCTBUE HA IIEKTPUUYECKUE 3aPsiIbI.

Hampsok€aHocth  anekTpuueckoro  moisa.  [IpoOHbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJs1. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NMOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHass SHeEprust 3apsga B AJIEKTPOCTATHYECKOM TIOJIE.
[ToTeHIMaN AIEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMT Cyneprno3uLiuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPSA0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coennuHeHue KoHieHcaTopoB. [locnenoBarensHoe coeIuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHICHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX IACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOPa B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOTo TOKa. McToOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma 1Jig yyacTka Iemu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJX TONEPEYHOrO CEUCHHS. Y IeIBbHOE
COTNPOTUBJICHUE BEILIECTRA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasl MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOIMO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne D1C. KopoTkoe 3amMbIKaHHE TAIIBBAHUYECKOTO dJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MmepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejesia usMepeHus amnepMerpa (BoJabTMeTpa).

N3mepenue DJ1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C raapBaHUYECKOr0 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



[TomynpOBOJHUKH. CobctBeHHass U npUMecHast IPOBOJUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

DJeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO, CBETOUOI, TAIbBAHUKA, papUHUPOBAHUE MEIU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii pa3psa U NPOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U NOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYeCKUil MPAKTUKYM.

Cnioco0OsI u3MepeHust GU3NYECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPENJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBiIsieTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKass BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpemsl,
yTWIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KANIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAsl Macca, MOJIydeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJIKHE KPUCTAILIbI, JJIEKTPUUYECKHE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLMHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOIb30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyUYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJTyTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHNE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETUKH.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJIS ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

Halmnroienue nBuKeHus myykKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnexkmpomazHumnas uHOYKyu.

SlBneHue DNEKTpOMAarHUTHOW MWHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM
uaaykuuu. OJIC wuHAyKIMu. 3aKOH 3JEKTPOMAarHUTHOWM uWHAykuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJIC mHAOyKUMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B IE€MH TOCTOSHHOTO TOKAa.
SBnenune camounaykuu. I1C caMOUHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIlUTa OT JIEKTPU3ALUU T MPU ABMKEHUH B MAarHUTHOM TI0JIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

HccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOMHIYKIINAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX SHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntyaa U ¢asza konebanuil. CBsi3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora kojebanuid. Ilepron ManbiXx CBOOOJHBIX KoOJieOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKojebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIE0aHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHUl rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH TMepruoaa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanue koyieOaHUM Tpy3a HAa MACCHUBHOM MpYKUHE C IENbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOUINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpediaeHUE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHU.

['enepatop He3aTyXaIOMIUX JIEKTPOMATrHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopA.

BbIHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUSI TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpanenus. llomepeunbie u
MPOJI0JIbHBIE BOJHBL. lleproj, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCeHHE, IMpeJoMJIeHUE, MHTephepeHIus U
mudpakiys.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI pEe30HaHC.

CBolicTBa yabTpa3ByKa U €ro MIPUMEHEHUE.

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

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHSL.

Oo6nHapyxeHue nHHPAKPaCHOTO U YIBTPAPHOIECTOBOTO U3TyUCHHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.



W3yuyeHnue napamMeTpoB 3ByKOBOIl BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoIMHEHOE pacnpoCTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyd csera.
ToYeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHUs cBeTa. llocTpoenue nzoOpakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IIPETOMIIEHUS CBeTa. AOCONIIOTHBIN MOKa3aTelb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [I0cToSHCTBO YacTOThI
CBETa ¥ COOTHOLICHUE JUIMH BOJIH IIPH IIEPEX0/1€ MOHOXPOMATUYECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IlBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas muH3a. DokycHOe paccTosiHUE
Y ONTUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHUS.

@opMmyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHblEe HCTOUYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(QEpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBerta. JludpakimoHHas peméTrka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapuszanus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS peHIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB H300pakKeHUHN B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHON PEIETKH.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaOGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInn U MOJISIpU3aIuu CBETa.

N3ydenne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3ePHOTO U3IIYYEHHUS HA JIBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenne IirHbl CBETOBOM BOJIHBI.

[TonydeHue crieKTpa W3JIydyeHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHra.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruei U UMIYJIHCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUs
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro mnoBepxHocTh). Ombitel II. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. BonHel ne bpoiurd. JInuHa BosHbI 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca d4actuibl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYNK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIIPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMUKyM.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossnaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMOT OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u norsomieare (GOTOHOB MPH MEpeXoe aToma ¢
OJIHOTO YPOBHS SHEPTUHU HA IPYTOM.



Bunpl cnexktpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

Habnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

Halnronenue muHeyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOrO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U IIEMEHMAPHBIX YACMUY,

Hyxknonnast mogens snpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. DJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'aMmma-usiyyeHue.

3aKkOH paAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3JIy4YCHMsS. BIusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccol sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EauHcTBO pu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUYECKHE IIPOLIECCH: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, TEpMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM JO3UMETPA.

N3yuenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McToununk sneprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpajibHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJIHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ia. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnsle mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsT OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TUJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil NPAKTHKYM.

Crnioco0b1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIh30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUIM (PU3NYECKUX BEITHYMH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX  U3MEPEHHUM, MCCIEIOBAaHUM  3aBUCUMOCTEMN
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O0o0marmee NOBTOPEHHUE.



O06o001enne U cucTeMaTH3alusl CoAepKaHMs Pa3AesoB Kypca «MexaHuKay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYECHHE ONMMUCATEIBHOU,
CUCTEMATH3UPYIOIICH,  OOBSCHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
dbusnyeckoil Teopuu, posib GU3NUIECKON Teopruu B POPMUPOBAHUU MPECTABICHUIN
0 (u3MUYecKOW KapTHUHE MHUPA, MECTO (PU3MUYECKON KapTUHBI MUpA B OOILIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3M.

Nzyuenue kypca ¢pusnuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHU MAaT€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
HOTPELIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHWW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpBI M MX INPOEKIUU HAa OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMS TPEYTOJILHHUKOB,
oTpejieIeHHE TUIOMIAIN TIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBW)KCHUST B JKUBOW MNPHUPOAE, OKOJOTUYECKHE PHUCKA TNPH IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEJULMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPATIbHBIN aHaHU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX Y/,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOT0 TOKAa, WHIYKUMOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpeIay, 3JIEKTPOJABUTATEIb, Palap, PAaUOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAs SJHEPTEeTUKA U IKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHSL.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYarOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIUOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, PaCIIMPEHHE >KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUHCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMHU  HWHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLEHWBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOp Oynaylel Npoeccuu U peaim30BbIBATh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHue OmbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKM OCYIIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyalIH3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMST B PacCCMaTPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSAMU U METOJAMHU
buznuecKoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJU3UpOBaTh 3ajaady,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JI0Ka3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/aBaTh MapameTpbl U KpUTEpUU
pEeLIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JeATEIbHOCTH, B TOM YKCIIE IPU U3YUEHUH (PUHKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTb OpPUrHHAIbHBIE TOAXObI U PELLICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOITYy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HWHTEPIpeTalui0 MH(POPMalUU pa3INdHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJoJeHNEM TpeOOBaHUM APTrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMaluMu M IIeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJbHYIO (POPMY IPEACTABICHUS U BU3YyATU3AIUH.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIC Y4eOHbIe 1eliCTBHUA:



OCyIIECTBISATH OOIIEHHE Ha ypoKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€IM COBMECTHON JEATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISATH IUIAH PELICHUS! PACUETHBIX M KauECTBEHHBIX
3a/iay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuIMpsITh paMKH Y4eOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEATNIOYTEHUI;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIL, MOIUOHAJIbHBbIN NHTEJIEKT:

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



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOIO
pelIeHNUs;

e yMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIN3e pe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nponecce AOCTHMXKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluXcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEAOJIararo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIHOCOOHOCTh aJanTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATh €ro MpH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIbTATHI

K xonity oOyuenus B 10 knacce npeIMeTHBIE PE3yIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (PU3MUECKON TEOPHH B
(dbopMUpOBaHNY TIPEJICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MIPUMEHUMOCTH MO/JIesIei (PU3MUYEeCKUX TEN U POIECCOB
(sBeHUI): MHEpIMaNIbHas cUcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TENo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHHE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth yCIOBHS (TpaHUlbl, 00JACTH) MPUMEHUMOCTH (PU3HUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KUHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHHUYECKOW HSHEprum,
YCJIOBHSI paBHOBECHS TBEPAOro Teia), MPU HSTOM  HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMMITyJbCa U MEXaHUYECKOH
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKU (CBA3b JAaBJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUXKCHUS W KOHILEHTPAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYyphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABIICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMHKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHus1 MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUS U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHWS: 3aKOHbI OMa [Jis ydacTka
ey W JJId 3aMKHYTOM JJIEKTPUYECKOM Menu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJB3Yysl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPI s,
MeXaHU4ecKas YHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIFHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tea ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopManuy mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiaoBOrO JBUTATENIS; JIEKTPUUECKOE MOJE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, CUja TOKa, HaIpsSKEHHE, MOIIHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONMPOTUBICHHWE  y4yacTKa  LENu  C
MOCJIEIOBATEIBHBIM U MTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBH)KEHHE YACTHUI[ BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIIonepeaayu, 3JIEKTpU3alus Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMUUHBI OT
JPYTOH C UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTH pe3yJbTaThl  MOJTYYEHHOW 3aBUCHMOCTH
bu3nYecKkux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPENIHOCTE  M3MEPEHUM, JelaTb  BBIBOABI MO  pe3yJbTaTaM
UCCIIEIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, IMpakTUKymMa W y4deOHo-
HCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MoJIeIb0: Ha OCHOBaHMM aHallW3a YCJIOBHsS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll MoOJeNu, OTBEYamlleld TpeOOBAHUAM 3aJauH,
IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pELIEHUs 3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOTYYEHHBIX
pEe3yJIbTaTOB;

pemarh KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN u3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTHYECKYIO
LEMOYKY pacCyXJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMH TPOIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJIOTUM JJId JAJbHEUILEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pPa3udHbIe CIOCOOBI PaboThl ¢ MHpOpMaNHe (HU3UIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

POSIBIISITH OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylHIe€ C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PadO0Ty IPYyMIbl, PALIMOHAIBHO PACIPEAEISATh NEATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymiel npohecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKON, COLMATIBbHOM
U ATUYECKON cdepax NesTEeIbHOCTH YeJOBEKa, POJib U MECTO (DU3UKH B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIEHUN O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUeCKUX TN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUsS, MaTEeMaTUYECKUN MAasTHUK, WJICaTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO s]ipa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHa);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordekra, mepBuiit 1 BTOpO MoCTynaThl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsOBOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YsS BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
IOJII, PAa3HOCTh MOTEHLUHAJOB, AJIEKTPOABIKYINAs CHIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEJIITUBUCTCKANM UMITYJIbC, ITOJTHAS] SHEPTUSL, SHEPTHS
MOKOSI CBOOOTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3aps Apa, SHEPTUS CBSI3U S1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHWUsA  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAS UHIYKUHUSA, CAMOMHIYKIHUS, PE30HAHC, HHTEPPEPEHIIUS
BOJIH, Judpakuus, JOUCHEpCcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl aaep,
raMmma-u3iaydeHue saep, pu3ndecKre MPUHITUIBI CIEKTPATbHOTO aHaIu3a U
paboTHI J1a3epa;

ONpEAENATh HaIlpaBlIeHUE WHIAYKUMHW MArHUTHOTO TMOJIsi MPOBOJAHHMKA C
TOKOM, CWJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJiOM, TOHKOH JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

NPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHalim3a ¢ OOBSACHEHHS (U3WYECKUX IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTHYECKOM
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, TPU STOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nUecKkux BEIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
NOTPEUIHOCTE  M3MEPEHM, JeliaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS,



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHHUs, OLICHUBATh a0COJIFOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYeHHbIE PE3ydbTaThl U J€JaTh BBIBOA O CTaTyce MNPEeII0KEHHON
TUMOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  Yy4yeOHo-
MCCIIEOBATEIIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbh pacy€THbIE 3alayd C SIBHO 3aJaHHOW M HESABHO 3a/IaHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJEeiH, OTBEYalolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPU
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOJNUTH Pacu€Thl HA OCHOBAaHUM MMEIOLIMXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pE3ybTaTOB;

pemarb KadecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TaKKE WHTErpalul 3HAHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB pabOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH IpolLieccaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOAOTNOIb30BAHUN, @ TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKd M TEXHOJOTMM JUIs JaJbHEHIIero pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jlyHble CTOCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl  HMHQOpMalMil0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a NCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U YU4EOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTth B TpyNne C HCIOJIHEHUEM pPAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbl B pELICHUE pacCMaTpUBaeMOil poOIeMbl;

MPOSIBIISITH MOTUBALIMIO K Oyaymiel npoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JyiekTpoHHBbIE (IU(PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
1.1 Hayunslii MeTO IO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZ1VT
Uroro no pazneny 6
Pazjnen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Cratuka TBEpIOTO TENA 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHbBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

OcHOBEI MOJ'IGKy.TIﬂpHOKHHCTH‘IGCKOfI

3.1 15 1 https://m.edsoo.ru/GFRCERILS
TEOPUH
3.2 TepmoauHamuka. TerioBble MalIMHBI 20 1 https://m.edsoo.ru/HD3D80OQ61
ArperarHble COCTO e .
33 FPETATHbl TOAHIA BEHECTRa 14 1 https://m.edsoo.ru/IWB97NGVP
@da30BbIE IEPEXOBI
Hroro no pazneny 49
Paznen 4. DJJIEKTPOJAUHAMUKA
4.1 DNeKTpUYecKoe moie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [ToCcTOAHHBIN IEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWLISVW?2




4.3 | Toxku B pa3nuyHbIX cpenax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazaeny 54
Paznen 5. PU3HUYECKHUIN MPAKTUKYM

5.1 Pu3nYeCcKUi IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVI97
Hroro mo pazaeny 16
PesepBHOe Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne ni/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarnutHoe 11051€ 14 https://m.edsoo.ru/SPRHOW UIIL
1.2 DJNIEeKTpOMAarHuTHasl MHIYKIUS 13 1 https://m.eds0o.ru/VQQ38UZXC
Uroro no pazaeny 27
Paszgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanunueckue KojIeOaHus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
MexaHW4YeCcKre U JICKTPOMArHUTHBIE
2.3 10 1 https://m.edsoo.ru/RYENQYICS
BOJIHEI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLI6N69R
Uroro no pazneny 60

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosst CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBON Ayann3Mm 15 https://m.edso0.ru/S400GCWUJ
4.2 ®usuka aToma 5 https://m.edso0o.ru/ZLJ435GQC
o
4.3 FISHIEa GTOMHOTO AApa i 5 https://m.edsoo.ru/Q4WLMHSOT

OJIEMCHTAPHBIX YaCTHUI]




Hroro mo pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUIN MPAKTUKYM
6.1 ‘ Pu3n4ecKuil IPaKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
MPEIMETHOTO CO/IEP KAHUS U OTIbITA
7.1 NeATEeTbHOCTH, MPUOOPETEHHOTO MIPU 15 https://m.edsoo.ru/PSCGRX7IW
u3ydeHnn Kypca ¢usuku 10 — 11
KJIACCOB
Hroro no pazneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XL.B
OBILIEE KOJIMYECTBO YACOB I10 170 16
I[MPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bceero u3ydyeHusi  oOpa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsl
Er3-2026, dusmka:
1 duznka — Q)yHﬂaMeHTaJILHaSI HayKa O 1 3a4aHuA, OTBETHI,
IIpUpozE peleHuns
Er3-2026, dusmka:
) HaquLIﬁ METOA IMTO3HAHUA U MCTOAbI 1 3a4aHuA, OTBETHI,
uccieoBaHusl (pU3MYECKUX SBICHUM pelieHus
OKCIIEpUMEHT U TEOpUs B IIPOLECCE Er5-2026, ®usnka:
3 no3HaHus npupoasl. Habmonenue u 1 2843HNA, OTBETE],
wieHunA
9KCIIEPUMEHT B (pU3HMKe DELLenva
Er3-2026, dusmka:
4 CrniocoOsbl n3mMepeHust GU3NYECKUX BETUUUH 1 22437VA, OTBETHL,
peweHna
AGCONIOTHAS ¥ OTHOCHTENIBHAS ET9-2026, Gusnka:
5 MOTPEIIHOCTH U3MEPEHUI PU3NIECKUX 1 22420V, OTBETRL,
BEJIMYMH peleHuns
MopenupoBanue B ¢pusuke. Poib u mecto Er3-2026, dun3smka:
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU 1 3a/laHuA, OTBETDI,

Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN
NEeITEeIbHOCTH JIIOIEN

peweHnAa




Mexanuueckoe nsmxenue. Cucrema
orcuera. OTHOCUTEIHLHOCTh MEXAHUYECKOTO

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

7

neukenwust. [Ipsmas u oOpaTHas 3agauu peleHus

MEXaHHUKHU

Paaunyc-BekTop MatepuaibHON TOUYKH, €TI0 Er3-2026, dusmka:
g MIPOEKIIMK Ha OCHU KOOpAuHAT. TpaeKkTopusl. 3a/iaHus, OTBETbI,

Ilepememenue. Ckopocts. X npoekuuu Ha pelieHuA

OCH KOOpJIHAT

PaBHOMEpHOE NPAMOJIMHENHOE IBHKECHHE. Er3-2026, Pusuka:
9 I'padnyeckoe onmcanre paBHOMEPHOTO 3aflaHuA, OTBETbI,

MPSIMOJIMHEHHOTO JBUKCHUS pemenvn

Er3-2026, dusmka:

10 CrnosxeHue epeMenIeHud U CKOPOCTEH. 337aHUS, OTBETbI,

Pewenne 3anau pelweHua

HepasHOMepHOE IBIKEHNME. MTHOBEHHAS Er3-2026, Pusuka:
11 ckopocTh. Yckopenue. [Ipsmonuneiinoe SaAanng, OTBETL,

JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM DEWIEHNA

Er5-2026, du3mka:

2 I'padmyeckoe onurcanue MPSIMOIUHEHHOTO 337aHUS, OTBETbI,

JIBUKCHHSI C TIOCTOSTHHBIM YCKOPEHUEM pewenus

CBoOoaHoe majeHue. Y CKopeHue Er3-2026, dusmka:
13 CBOOOJIHOTO TIa/ICHUS. 3aBUCHMOCTh 3a/,aHus, OTBETbI,

KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

peweHnAa




JIBu>keHHE Tenna, OpOIIEHHOTO MO/ YTJIOM K

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

14 TOPHU30HTY peweHus
Kpuonuneiinoe nuxenue. JIBuxeHue mo Er3-2026, Pusmka:
OKPYXHOCTH. YTJIOBas U JUHEWHAs 3a/,aHuA, OTBETbI,

15 ckopoctb. [lepuoa u yactora. pelwlenus
LleHTpOCTPEMUTENBHOE U TTOJTHOE
YCKOpEHHE

Er3-2026, Pu3mka:

16 KontponbHas pabora 1o teme 3a4aHUA, OTBETbI,
"Knnemartuka" peleHuna
[TepsbsIif 3akoH HeroToHA. THEpUMaIbHBIE Er3-2026, Pusmka:

17 cuctemsl orcuéra. [IpuHiun 33/4aHu1A, OTBEThI,
OTHOCUTEIbHOCTH I ammnes. peweHua
HeunepuuanbHble CUCTEMBI OTCUETA

Er3-2026, Pu3mka:

13 Cuna. PaBHogelicTByomas cuia. Bropoit 3a/1aHuA, OTBETbI,

3akoH HprotoHa. Macca pelieHus
Er3-2026, Pu3mka:

19 Bsaumonencrsue ten. Tpernii 3aKoH 3a7aHUA, OTBETbI,

Hrrotona pelieHuns
Er3-2026, Pu3mka:
20 [Tpuanmn cyneprosunuu cuil. Pemenne 3a/1aHNA, OTBETbI,

3aa4 Ha IPUMCHCHUC 3aKOHOB Hrrotona

peweHnAa




3aKOH BCEMUPHOTO TATOTEHUS.

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

21 DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U
o eweHna
WHEPTHOM Macchl DELIEHNA
E3-2026, ®un3unka:
2 Cuja TSDKeCTH U YCKOPCHUC CBO60,IIHOF0 3a/aHuA, OTBETHI,
ImagacCHUus peleHus
JIBM>KeHHE HEOCCHBIX TE U UX Er5-2026, ®usmka:
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 3aflaHuA, OTBETbI,
eweHms
KOCMMUECKasi CKOpOCTh. 3akoHbl Kerepa DELIEHNA
Er3-2026, Pnsmka:
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 3843HNA, OTBETE],
pelueHus
Cuna tpenus. [Ipupoaa u BUabI CUI TPEHUS. Er3-2026, Gusuka:
25 JIBrKEHUE B )KUJKOCTHU U Ta3€ C YUETOM 3aAannA, OTBETHI,
eweHus
CHUJIBbI COIIPOTUBIIEHUS CPEABI DEWEHNA
Er3-2026, Pnsmka:
26 HaBHeHHe. rI/II[pOCTaTI/ILIeCKOC JaBJICHHUC. 3a4aHuA, OTBETHI,
Cuna Apxumena pelueHms
AOGCOIIOTHO TBEPOE TEIO. Er3-2026, Pusuka:
27 [TocTynarenbHOE U BpalareabHOe 39A3HNA, OTBETDI,
eweHus
JBUKEHUE TBEPIOTO Tela DEUIEHNA
Er3-2026, ®n3sukKa:
)3 MOMEHT CHJIIBI OTHOCHTEIBHO OCH 3a7aHUA, OTBETbI,

Bpaienus. [1meuo cuibl

peweHna




CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TshkecTu Tena. Y cinoBus

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

29
paBHOBECHSI TBEPAOIO Tena. Bubt peweHus
paBHOBECHS
Er3-2026, dusmka:
30 Pewenue 3a1au 3aA3aHVA, OTBETDI,
peweHuna
Er3-2026, dusmka:
31 KonTponsnas padora mo teme "/lunamuxa. 3a7aHUA, OTBETbI,
Craruka TBepaoro tena'" pelweHus
Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI E5-2026, dusuka:
1 MaTepuaIbHbIX ToUeK. LleHTp Macc cuctemsl 3aflaHuA, OTBETbI,
MaTepuaIbHbIX ToYeK. Teopema o peweHwus
JBUKEHUH LIEHTPA Macc
NMmynbec cuibl 1 M13BMEHEHUE UMITYJIbCA Er5-2026, dusuka:
33 Tena. 3aKOH COXpaHEHMs UMITYJIbCa. 3aflaHuA, OTBETbI,
eweHus
PeaxTnBHOE ABMKEHIE pewenuna
MOMEHT UMITYJIbCa MATEPUATLHOM TOUKH. Er5-2026, ®usuka:
34 [IpeacTaBneHne 0 COXpaHEHHH MOMEHTA FANAHVE, OTBETDL,
eweHus
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX DEWIEHNA
Er3-2026, dusmka:
35 Perenye 3axay 3aflaHuA, OTBETbI,

peweHnAa




Pabota cusibl Ha MaJloM U Ha KOHEYHOM
nepemenienuu. ['padpuueckoe

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

36
npe/cTaBieHne paboThl CHITbL. MOIIHOCTE peweHuns
CHITBI
Kunernueckas sueprus. Teopema 00 Er3-2026, ®usuka:
37 M3MEHEHNH KHHETHYECKOM SHEPTHH 3aA3aHVA, OTBETDI,
MaTepHAaIbHON TOUKH Delenna
[MoTeHuMaabHble U HEMOTEHUATbHbIE EM2-2026, ®usnka:
38 cuibl. [loreHunanbHas sueprus. Bropas 3aJaHuA, OTBETbI,
KOCMHUYECKasi CKOPOCTh DELIEHNA
Tperbs kKocMuueckast ckopocTb. CBsi3b Er3-2026, Pusmka:
paboThl HEMOTEHIIMABHBIX CHJI C 3a/1aHuA, OTBETbI,
39 MU3MEHEHHEM MEXaHUUYECKOW YHEPTUU pelieHuA
CHUCTEMBI TeJl. 3aKOH COXPaHEHHs
MEXaHUYECKOW SHEPTHU
Vipyrue u HeyIpyrie CTOJIKHOBEHHS. Er3-2026, dusmka:
40 VYpasuenue bepuymm 11 ueanbHON 3a/laHus, OTBETbI,
KHUTKOCTH peweHuAa
Er3-2026, dusmka:
n
A1 Kontponbnas padoTa mo Teme "3akoHbI 334aHUS, OTBETbI,
n
COXPAHEHHUS B MEXAHUKE pewenms
PasBuTHe TpeCTaBICHUH O IPUPOJIE Er3-2026, ®usuka:
42 terwotsl. OcHoBHBIE nonoxkenns MKT. 3aAaHNA, OTBETHI,

Huddyzus. BpoyHoBckoe ABHKEHHE

peweHnAa




Crpoenune ra3000pa3HbIX, KUIKUX U

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

43 TBEPJbIX TeN. XapaKkTep IBUKEHUS U
o pelueHus
B3aMOJEUCTBUSI YaCTHUI[ BEIIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB). Er9-2026, Gusnka:
44 KomuuectBo BeriectBa. IlocTosinnas 2348NVA, OTBETS!,
pelueHus
ABoraapo
Er3-2026, Pnsmka:
45 TeMnepaTypa. Tennosoe paBHOBECHC. 3a[aHunA, OTBETbI,
Ikana [enbcus peleHus
Er3-2026, Pnsmka:
46 Pemrenue 3agay 3243HWA, OTBETH,
peuwenvs
Er3-2026, Pnsmka:
47 WUneanbublii ra3. 'a3oBble 3aKOHBI 33AaHVIA, OTBETHL,
peweHna
Er3-2026, Pnsmka:
43 VYpaBuenue Menneneena-Knanelipona. 3a1aHMA, OTBETHI,
Pemenue 3amau pelueHus
Er3-2026, Punsumka:
49 AOcomoTHas TemrepaTtypa. 3akoH 3a[aHusA, OTBETbI,
JanpToHa peweHus
E3-2026, Punsumka:
50 N3omnporneccel B U1€anbHOM Ta3e ¢ 3a/aHu1A, OTBEThI,

IIOCTOSHHBIM KOJIMYECTBOM BCIIECTBA

peweHna




I'paduueckoe npeacraBieHne

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

51
M30IMPOLIECCOB: N30TEpMa, U30X0pa, n300apa pelweHus
E3-2026, ®un3unka:
52 OcnoBHoe ypasuenne MKT 3aA3aHVA, OTBETDI,
peleHus
Er3-2026, dusmka:
53 Pewenue 3a1a4 3aflaHuA, OTBETbI,
peleHus
CBs13b a0COMIOTHON TEMIIEpaTyphbl Er3-2026, dusuka:
54 TEPMOJMHAMHYECKON CUCTEMBI CO CpeaHEN 3aflaHuAa, OTBeTbI,
KMHETUYECKOM HEprueH MoCTyaTeIbHOTO pelieHuna
TEIJIOBOTO ABM)KEHHUS €€ 4aCTHLL
Er3-2026, dusmka:
55 O600menne 1 cUCTEMaTU3alus 3HAHUH 110 3a7aHUA, OTBETbI,
teme "OcHoBsl MKT" pewenus
Er3-2026, dusmka:
n
56 Kontponbnas padota mo teme "OCHOBBI 337aHMA, OTBETbI,
n
MKT peleHus
TepmonuHamuueckasi CUCTeMa. 3a/laHNe Er3-2026, dusmka:
BHEIIHUX ycioBul uist T/l cucTteMsl. 3a/laHuA, OTBETHI,
57 BHewHue v BHyTpeHHUE TapaMeTPBI. peleHuns

[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HAYEHMS BEIMYMH, OIIUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE




Hynesoe Hauano TepMOAMHAMUKH.

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

58 CamornpousBombHas penakcanus T/]
eweHuns
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO PELEnVA
Mojenb HIeanbHOro ra3a B Er5-2026, ®usmka:
59 TEPMOJMHAMUKE. Y CJIOBUSI IPUMEHUMOCTHU ZEAHNN, CTRE b,
. eweHuns
3TOM MOJIEITH PEWIEnNA
Er3-2026, dusmka:
60 VYpaBuenne MeHneneena-Kianeipona u 3a7aHUA, OTBETHI,
BBIp)XEHUE JUII BHYTPECHHEH YHEPTUU pelweHus
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH Er3-2026, dusuka:
61 0JIHOATOMHOT'0 HUJICAIbHOI'O Ta3a. 3a/laHuA, OTBETbI,
KBa3ucratnueckue u HecTaTH4eCKue pewenua
IIPOLIECCHI
DreMeHTapHas paboTa B TEPMOIHHAMUKE. Er5-2026, dusuka;
62 Brruncienne paGoThl 1o TpaduKy mporecca 244aRVA, OTBCTE,
eweHus
Ha pV-nauarpamme DellieHnA
Temnonepeaya Kak crocod U3MEHEHHs Er9-2026, dusuka:
63 BHyTpeHHel sHepruu T]l cuctemsl 6e3 2343004, OTBETEL,
eweHus
COBEpIIEHHS paboOTHI DELIEHNA
Er3-2026, dusmka:
64 KoHnBeknusi, TermnonpoBoAHOCTh, U3JIy4EHHE InAMA, RS
peweHna
Er3-2026, dusmka:
65 KonnuectBo tennotsl. TemnoémMkocTs Tena. 3a4aHUA, OTBETbI,

YaenbHas u MOJIApHasa TEINIOEMKOCTH

peweHna




BEIIECTBA. Y IeIbHAas TEIJI0Ta CrOpaHuUs
TOILIHNBA

Pacuér konmuecTBa TEMIOTH IPU

E3-2026, ®n3ukKa:

66 3a/,aHusA, OTBETbI,
Terionepenaye pelieHus
E3-2026, ®nsukKa:
67 [TonsTre 06 annabaTHOM TpoIecce. 3a7aHUsA, OTBETbI,
IIepBblil 3aKOH TEPMOAVMHAMUKH pelieHunn
KonnuecTBo TermioTel u paboTa Kak Mepbl Er9-2026, Gusnka:
68 M3MEHEHUs BHyTpeHHel 3ueprun T /1 3aflaHuA, OTBETbI,
elweHms
CHUCTEMBI pewe
BTopoii 3aK0H TEpMOJIMHAMHUKY 1JIs ET9-2026, dusmra:
HWA, OTBETbI,
69 PaBHOBECHBIX U HEPABHOBECHBIX MIPOLIECCOB. 23484 OTBeTb
pelueHus
Heob6patumocTs MpupoIHBIX MPOIIECCOB
E3-2026, ®nsuka:
70 [TpuHIMIIBI AEACTBUS TEIUIOBBIX MAIIVH. 3aaHus, OTBETHI,
KIIg peweHus
E3-2026, ®nsuka:
71 MaxkcumanbsHoe 3Hauenre KIT. I{uxn 3a/1aHusA, OTBETHI,
Kapno pelieHuna
E3-2026, ®n3sukKa:
72 Pemenne 3agau 334301A, OTBETH,

peweHnAa




OKOJIOTUYECKHE aCIICKThI MCIIOJIb30BaHUS

E3-2026, ®unsuka:

73 TEIUIOBBIX ABHUraTeneil. TemioBoe 3a/aHNA, OTBETYI,
3arpsi3HEHUE OKPYIKAIOMIEH cpebl DELIEHNA
E3-2026, ®un3unka:
74 Peruenue 3amau 3a/,aHuA, OTBETDI,
peleHuns
OG6001IeHNE U CHCTEMATU3aIUs 3HAHUIA 110 Er3-2026, dusmka:
75 teme "Tepmoannamuka. Temnossie SaAanNA, OTBETL,
MaIInHbI" peweHua
E3-2026, Pnsmka:
76 ‘I'<0HTp0JII)Ha$I pabora 1o Teme ) 3a7aHUsA, OTBETbI,
Tepmonunamuka. TermmoBbie MalTUHBI pelweHus
[Tapoo6pa3oBaHKe U KOHIEHCAIIHUSL. Er5-2026, dusmka:
77 Hcnapenue u kunenue. Y nenbHas TEILUIOTa e
n1apooOpa3zoBaHus peenmA
Hacellennbie 1 HEHACHIIEHHBIE MTAPHI. Er3-2026, ®nsuka:
KauecTBeHHast 3aBUCMMOCTD INIOTHOCTH U 3a4aHUA, OTBETbI,
JIABJICHUS HACBIIIEHHOTO Mapa OT peweHuna
78 TEMIIEPaTyphl, UX HE3ABUCUMOCTH OT
00BEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B
KUJIKOCTH
E3-2026, Pnsmka:
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U 3a7aHA, OTBETbI,

OTHOCHUTCIIbHAs BJIA)KHOCTDH

peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

80 Pemenue 3anau
peuwenva
Tsépnoe Teno. Kpucramwimyeckue u ET9-2026, dusuka:
81 amopdHbIe Tena. AHU30TPOINHS CBOWCTB 28A3HVA, OTEETLL
KpUCTAJIIIOB DEHERA
Er5-2026, Pusmka:
) IlnaBnenue u KpuCTaJlJIn3alus. YI[GJIBHaH 3a43aHWUA, OTBETHI,
TertoTa miasienus. Cyoaumanus pelweHus
Hedopmarun TBEpIOTO Tena. Pactsikenue u ET9-2026, Duanra:
83 cxarue. Casur. Moayine FOnra. [Ipenen 38AaHYA, OTBETbL
. pelexus
ynpyrux aedopmarmii
TenoBoe paciIMpeHue KUIKOCTEN U ET9-2026, Duanra:
84 TBEPBIX T€JI. AHTAPMOHU3M TEIUIOBBIX 2343004, OTBETEL,
KoJeOaHuil 4acTHUIl BEIIeCTBA DELERVA
Er5-2026, Pu3mka:
25 ITpeoOpa3oBanue sHEprun B (ha30BBIX 33/1aHs, OTBETI,
nepexojax pelexus
Er3-2026, Pun3uka:
86 VYpaBHeHHe TEMIOBOro OanaHca 28A3HVA, OTEETEL
peweHna
Er5-2026, Pu3mka:
87 Pemenue 3agau S8AAHYA, OTEETbL

peweHna




[ToBepxHocTHOE HaTsKeHUe. KanusipHbie
sBJICHUS. J[aBJIeHHE 110 UICKPUBIIEHHON

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

88
IIOBEPXHOCTHIO KuakocTu. Popmyna peleHus
Jlamnaca
O000IIeHrEe ¥ CHCTEMAaTH3alns 3HAHUH TI0 Er5-2026, dusmka:
89 TeMe "ATperaTHele COCTOSHHUS BEIIECTBA. 3a/laHVA, OTBETI,
da3o0Bble IEPEXObI" Lerienen
Er3-2026, dusmka:
n
90 KontpospHasd paboTa 1o reme "ArperaTHble 3a4aH1A, OTBETbI,
cocTosiHus BelecTBa. da3oBble mepexoab!” pelweHus
OnexTpu3anus Tea U €€ IposBICHUS. Er3-2026, Pusmka:
01 Dnektpuueckuii 3apsia. [[Ba Buna 3a/laHusA, OTBETHI,
ANeKTpruyecKux 3apaa0B. [IpoBogHuky, peleHus
JUBJIEKTPUKU U TOTYIIPOBOAHUKHI
Er3-2026, Pun3uka:
9 DneMeHTapHbIN ANEKTPUUYECKUI 3apsil. 3a7aHNA, OTBETbI,
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia peleHus
Er5-2026, du3mka:
03 B3aumoneiictBue 3apsiioB. Toueunsie 3a7aHNA, OTBETbI,
3apsnbl. 3akoH Kynona peleHus
Er5-2026, du3mka:
94 Pemenue 3anau 33Aanns, OTBETLI,

peweHnAa




Dnekrpuueckoe nose. Ero nelictBue Ha

E3-2026, ®unsuka:

95 3a/aHus, OTBETHI,
SIEKTPUUECKHUE 3aPSiIbL pewenus
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA. Er3-2026, Pusmka:

9% [TpoOGHbIii 3apsiy. JInHUM HAPSHKEHHOCTH 3a/,aHuA, OTBETbI,
SIEKTPUUECKOro 10111, OIHOPOIHOE peLeHus
SJIEKTPUUECKOE TI0JIE
[TOTeHIMATEHOCTD JIEKTPOCTATHYECKOTO Er9-2026, Pusmka:

97 noJis. Pa3HOCTh ITIOTEHIINAJIOB U 33/1aHUA, OTBETHI,
HanpsHKEHUE PEWEnnA
[ToTeHuMaIbHas SHEPTHs 3aps/a B Er5-2026, ®usuka:

98 aeKTpocTaTHueckoM mose. IToreHuan 3a/laHVA, OTBETI,
3IEKTPOCTATHYECKOTO T10JIs PEWEnnA
CBA3b HANPSKEHHOCTH T10J1 M PA3HOCTH EM2-2026, ®usnka:

99 MOTEHIHAIIOB /IS JIeKTPOCTATUYECKOTO 3afaHunA, OTBETbI,
o5 peLeHus

Er3-2026, Pnsmka:
100 [IpUHIMN CYTIEPIIO3UIIUN HIEKTPUYECKHUX 330aHUS, OTBETHI,
noJicn peleHuna
Er3-2026, Pnsmka:
101 Pemrenue 3amau 3afaHunA, OTBETbI,
peweHna
Er3-2026, Pnsmka:
10 ITone Toueunoro 3apsaa. [lone paBHOMEPHO 333HUA, OTBETHL,

3apsHKEHHON cdepsl

peweHna




[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM
o pelueHus
0eCKOHEUHOH INIOCKOCTH
E3-2026, ®un3unka:
104 HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. 334aHuA, OTBETHI,
VYcioBre paBHOBECHS 3apsiiOB pelieHunn
Er3-2026, Pnsmka:
105 I[I/IBJ‘IGKTpI/IKI/I " ITOJYIIPOBOAHHUKHU B 33a43aHuA, OTBETHI,
3IEKTPOCTATHYECKOM I10JIe peleHus
Konnencarop. DnekTpo€MKOCTh Er9-2026, Gusnka:
. 3a/1aHMA, OTBETHI,
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO £
pelueHus
KOHJIEHCaTopa
Er3-2026, Pnsmka:
107 [TapannensHOE COEIMHEHNE KOHJIEHCATOPOB 2843HNA, OTBETE],
peweHna
Er3-2026, Pnsmka:
108 ITocnemoBaTebHOE COETUHEHUE 3a1aHMA, OTBETHI,
KOH/JIEHCAaTOPOB pelueHus
Er3-2026, Punsumka:
331aHWA, OTBETHI,
109 DHeprus 3aps>KEHHOI0 KOHJIEHCATopa 4
peweHna
E3-2026, Punsumka:
110 Pemenne 3anau 32A3HVA, OTBETRl,

peweHna




JIBr>keHue 3apsKEHHOM YacCTULIBI B

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

111
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe peleHus
E3-2026, ®un3unka:
112 Pemenue 3anau 33434, OTBETbI,
peuwenva
Er3-2026, Pnsmka:
113 O000111eHME U CUCTEMATH3AaIMs 3HAHUI 110 3313aHNA, OTBET,
Teme "DnekTpuueckoe mose" pelweHus
Er3-2026, Pnsmka:
114 KonTponbras padbota 1mo Teme 3aJaHuA, OTBETLI,
"Onexkrpuyeckoe noiue" pelexus
Cuna toka. ITocToSHHEIA TOK. Y CIIOBUSA Er9-2026, Gusnka:
115 CYILIECTBOBAHUS TOCTOSIHHOTO 33AaHVIA, OTBETHL,
peweHna
AIEKTPUUYECKOTO TOKA
Er3-2026, Pnsmka:
116 Ucroununku Toka. Hanpsixenue u 3/1C 28A3HVA, OTEETEL
peweHna
Er3-2026, Punsumka:
117 3akoH OMa U1l yyacTKa LIETIH. 3a/1aHusA, OTBETHI,
DNEeKTpUYECKOe COMPOTUBIIEHUE peLieHmna
3aBUCHUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO Er9-2026, Dusna:
118 MPOBOJIHHUKA OT €ro0 JIMHBI U MJI0IA N 3a/1aHUA, OTBETHI,

IOMNEPCUYHOTO CCUCHUA

peweHna




YaenpHoE COIIPOTUBJICHUEC BCUICCTBA.

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

119
Pemrenue 3agau peleHus
E3-2026, ®un3unka:
120 [TocnenoBarenvHOE, MapaIeIbHOE, 3a/1aHuA, OTBEThI,
CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB peweHunsa
Er3-2026, Pnsmka:
121 Pacu€r pa3BeTBIEHHBIX JNEKTPUUECKUX 3a4aHuA, OTBETHI,
nenei. [Ipasuna Kupxroda peleHus
Er3-2026, Pnsmka:
122 Pemrenue 3agay 38AaHYA, OTBETbL
peuwenvs
Er3-2026, Pnsmka:
123 PaGora snektpudeckoro Toka. 3akoH 3aJaHuA, OTBETHI,
Jbxoynsa —Jlenna peleHus
Er3-2026, Pnsmka:
124 Pemenue 3agay 28AaHYA, OTBETEL
peweHna
MOMHOCTB 3AEKTPUUYECKOTO TOKA. ET9-2026, Puswka:
125 TertoBass MOIITHOCTD, BRIJIC/IsIeMas Ha 384301A, OTBETH,
peweHna
pe3ucrope
E3-2026, Punsumka:
126 Pemrenue 3anay 23A4HUA, OTBETD,

peweHna




127

O/1C 1 BHyTpeHHEE CONPOTUBIICHHE
HMCTOYHHUKA TOKA

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

128

3akon Oma 1151 TOJTHOM (3aMKHYTOH )
BJIEKTPUYECKON LIETH

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

129

Pemenue 3agau

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

130

MOH_IHOCTB HCTOYHHUKA TOKa

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

131

132

133

KOpOTKoe 3aMbIKaHHUC

KOHI[CHC&TOP B IICIIH ITOCTOAHHOT'O TOKA

Pemenue 3amau

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

134

Pemenue 3amau mo teme "[locTosTHHBIH
AIEKTPUICCKUN TOK"

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




Permrenne 3agau mo reme "IlocTOSSHHBIN

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

135
AIEKTPUUYECKUNA TOK" peLieHun
E3-2026, ®un3unka:
136 Pemenue 3amau mo teme "I1ocTOsTHHBIH 3a4aHuA, OTBETHI,
AIEKTPUUYECKUN TOK" pelieHunn
E3-2026, ®nsukKa:
137 O0001IeHre U cUCTEMATH3AIMs 3HAHUN 110 3313aHNA, OTBET,
teme "[1oCTOSIHHBIN JEeKTPUIECKUN TOK" peLieHunn
Er3-2026, ®nsukKa:
138 KonTponbras padbota 1mo Teme 3aJaHuA, OTBETLI,
"I[ToCcTOSTHHBIN 3JIEKTPUYECKUM TOK" pelieHunn
DnekTpruyeckasi MpOBOAUMOCTD Pa3IMYHBIX Er9-2026, Gusnka:
139 BELIECTB. DJIEKTPUUYECKUI TOK B METaJlIaxX. SaAaNNA, OTBETEL
peweHna
CBepXIpoBOJIMMOCTh
DNEeKTpUYECKHU TOK B pacTBOpax u E9-2026, Pusnka:
140 pacruiaBax 3JeKTpoiuToB. 3akoHbl Dapanes 2843HNA, OTBETE],
peweHna
JUTSL DJIEKTPOIIN3a
Er3-2026, Punsumka:
141 DnekTpuyeckuil Tok B razax. [1mazma 330aHVA, OTBETHL,
peweHna
E3-2026, Punsumka:
142 DNEeKTPUUYECKUI TOK B BaKyyMe. 3a4aHuA, OTBETbI,

Bakyymnbie npubopbl

peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

143 DNEKTPUUECKUN TOK B MOIYIIPOBOJHUKAX
peweHus
E3-2026, ®un3unka:
144 10Ty IpOBOIHUKOBBIE IPHOOPHI SAAAINA, OTBETLL,
peweHus
@uU3NYECKU IPAKTUKYM 110 TEME Er3-2026, dusuka:
"N3mepeHue cuiibl TOKa U HANIPSKEHUS B 3aflaHuA, OTBETbI,
L[€NY MIOCTOSIHHOI'O TOKa IPU MOMOIIN peweHwus
145 aHAJIOTOBBIX M U(POBBIX H3MEPUTEITHLHBIX
pubopoB" wiu "3HAKOMCTBO ¢ IIUPPOBOIt
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus GU3NIECKUX BEIUUUH NIPU
MIOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"
Pu3nYecKuil NPAKTUKYM 110 TEME Er3-2026, Pun3suka:
146 "N3yueHre HepaBHOMEPHOTO IBUKEHUS C 3a4aHuA, OTBETbI,
LIEJIBbIO ONIPENETICHUS] MTHOBEHHON pelieHuna
ckopoctH"
@uU3NYECKU IPAKTUKYM 110 TEME Er3-2026, dusmka:
"N3mepenue ycKOpeHus Ipu 3aflaHuA, OTBETbI,
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM pewexns
147 JBUKEHHUH 110 HAKJIIOHHOW IJIOCKOCTH" MIIH

"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM
IBIOKeHNN"




DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenne ycKopeHHs: CBOOOHOTO

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

148 najgenus” win "M3yuenue ABUKEHUS Tena, peweHuna
OpOLIEHHOTO TOPU30HTAIBHO"
DU3NYECKUI TPAKTUKYM I10 TEME Er3-2026, dusukKa:
"N3ydeHne NBUKEHHUS TeJla IO OKPYKHOCTH 3a/laHuA, OTBETbI,
149 C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" Win pelleHuna
"HNccnenoBanue 3aBUCMMOCTH IIEpUOAA
oOpanieHns: KOHMYECKOro MasTHUKA OT ero
napamerpos”
®u3nuecKuil IPaKTUKYM IO TEME Er3-2026, Pusuka:
"U3mepenue paBHOICUCTBYIONIEH CUITBI TIPU 3a/laHus, OTBETbI,
JBYKEHUH OpyCKa 110 HaKJIOHHOU peweHwus
150 mwiockoctu" win "IIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JBM)KEHUS OpycKa
10 HAKJIOHHOM ITUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl”
@uU3NYECKU NPAKTUKYM 110 TEME Er3-2026, PusukKa:
"HccnenoBaHue 3aBUCUMOCTH CHIT 3a/1aHusA, OTBETbI,
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U pewenua
151 pe3uHOBOM 00pa3sie, oT ux aedopmarun”
niu "M3ydyeHne ABMKEHUS CUCTEMBI TEII,
CBSI3aHHBIX HUTBIO, IEPEKMHYTOU Uepes3
nérkuit 610K"
Pu3NYeCKUil IPAKTUKYM IO TEME Er3-2026, dusukKa:
"N3mepenune kodhduimenta TpeHus mno 3aflaHuA, OTBETbI,
152 BEJIMYMHE yTI0BOT0 KO PUIIEHTA pelwenus

3apucumocTtd Frp(N)" wnu "MccnenoBanue
JBUKEHHSI OpyCKa M0 HaKIIOHHON




153

IUIOCKOCTH C ITEPEMEHHBIM KO3 (PUIIEHTOM
TpeHus" wim "M3ydeHue ABMKEHUA Ipy3a
Ha BaJly C TpeHUEM"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycaoBUil paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaleHUs "
niu "KoHCTpynupoBaHuE KPOHIITEHHOB U
pacuér cwi ynpyroctu" wiu "M3yuenue
YCTOWYMBOCTHU TBEPIOTO TEJA, UMEIOILIErO
TIJI0IAIb OTIOPHI"

E3-2026, ®n3ukKa:

33[,aH1A, OTBETHI,
pelleHus

154

155

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue ummysbca Tena 1no
TopMo3HOMY IyTH" Win "M3mepenne cuiibl
TATH, CKOPOCTH MOJIEININ 3IEKTPOMOOUIIS
MOILIHOCTH cuJbl TAru" win "CpaBHeHHE
WU3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM
cwibl" nin "HccnenoBanye coxpaHeHMs!
UMITyJIbCA IIPU YIIPYTOM B3aUMOAEHCTBUN"
niu "M3MepeHne KHHETUYECKOM dHEpTrun
Teja 1o TOPMO3HOMY ITyTH"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3ydeHne u30TepMUUYECKOrO Mpolecca
(peKOMEeHJ0BaHO MCMOJIb30BaHUE LIU(POBOIL
nabopatopun)" wim "M3ydeHne u30XOpHOTro
nporecca" uinn "M3ydenne n3odapHOTO
npouecca" unu "[IpoBepka ypaBHEHUS
COCTOSIHHS"

Er3-2026, ®n3ukKa:

3a4aHnA, OTBETHI,
peweHnAa

E3-2026, Punsmka:

3a4aHunA, OTBETHI,
peweHna




156

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue yaenbHON TeMI0EMKOCTH" U
"UccnenoBanue mpoiiecca OCThIBAaHUS
BeuiectBa" wiu "HccienoBanue
anunabarHoro nporecca” wim "M3ydyenue
B3aMMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKuakocren"”

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

157

158

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN HCTIapeHUs
xuakocren" uinun "M3mepenue yaenbHOU
TEIUIOTHI IJ1aBJIeHus Jbaa" uinn "U3yuenue
CBOWCTB HACBHIIIIEHHBIX TTAPOB" WU
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/lyXa M OLIEHKAa MacChl IapoB B
nometenun". 3mepenue koddurmenrta
MMOBEPXHOCTHOT'O HATSKEHUS

Pu3nYeCcKuil NPAKTUKYM 110 TEME
"HabmroneHune npeBpalieHus SHepruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
u3iydeHus ceeroaunona’ wiu "M3zydenue
MPOTEKaHUs TOKa B LIEMH, COAEpKaIIEH
koHneHcarop" unm "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HANPSLKEHUS) TIPU
MIOCJIEI0BATEIBHOM COEITUHEHUN
KOHJIEHCATOpOB"

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

E3-2026, Punsmka:

3a4aHnA, OTBETHI,
peweHna

159

Pu3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBanne cMEIaHHOTO COEIMHEHUS
pesucropoB” nnu "HM3MepeHue yaeapHOro

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa




COMPOTHUBJICHHUS TPOBOTHUKOB" HIIN
"HccneaoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPsHKEHUS [ JIaMITbl HaKaJIuBaHUs "

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexrponaunsa" uim
"N3mepenue 3apsiia OJJHOBAIEHTHOTO HOHA'

E3-2026, ®n3ukKa:

33[,aH1A, OTBETHI,
pelleHus

160 nnu "HccienoBadHue 3aBUCUMOCTH
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temneparypbl” uian "CHsATHE BOJIBT-
aMIIepHON XapaKTepUCTUKH auoza"
PesepBHblii ypok. O6001mEeH e U Er5-2026, dusuka:
161 CHCTEMATHU3AINA 3HAHUH 10 TEME 3a/aHu1A, OTBEThI,
eweHumn
"Kunemaruka' PEWEnnA
PesepBHblii ypok. O6001mEeH e U Er5-2026, ®usuka:
162 CHCTEMATHU3AINA 3HAHUH 10 TEME 3a/aHu1A, OTBEThI,
"lunamuka" peLueHus
PesepsHblii ypok. O600mIEenne u Er5-2026, ®usuka:
163 cucreMaru3anys 3Ha"Hui mo teme "Craruka 3a/laHVA, OTBETI,
elweHumn
TBEpAoro Tena" DELIEHNA
PesepsHblii ypok. O600mIEenne u Er5-2026, ®usuka:
164 CHUCTEMATH3alUs 3HAHUH 110 TeMe "3aKOHBI 3a/,aHnA, OTBETDI,
eweHmn
COXpaHEHUs B MEXaHUKe" PEWeHnA
PesepBHblii ypok. O600mEeH e U Er5-2026, dusuka;
165 cucTeMaTu3anus 3HaHuH Mo TeMe "OCHOBEI 3a/,aHnA, OTBETDI,

MOJIEKYJISIPHOKHHETUYECKON TEOpUH"

peweHna




PesepBHelil ypok. O600mIcHHE 1

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

166 CUCTEMaTHU3allusl 3HAHUM 110 TeEMe 1
"TepmoanHamuka. TernaoBbie MAIUHbI" DELIEHNA
PesepBHelil ypok. O600mIeHHE 1 Er3-2026, dusuka:
167 CUCTEeMAaTH3aIHsI 3HAHHIA TT0 TeMe ) 3aJ,aHusA, OTBETbI,
"ArperatHble COCTOSIHUSI BEIIECTBA. peleHuns
da3o0Bble IEPEX0bl"
PesepBHblii ypok. O600LIEHHE 1 Er3-2026, dusuka:
168 CHCTeMAaTH3aLys 3HAHUM 110 TeMe 1 3a/aHNnA, OTBETDI,
"DjexTpudeckoe mojie" DELIEHNA
PesepBHblii ypok. O600LIEHHE 1 Er3-2026, dusmka:
169 CHCTeMAaTH3aLys 3HAHUM 110 TeMe 1 3a/aHNnA, OTBETYI,
"[locTOSIHHBIN 7eKTpUYECKUI TOK" DELIEHNA
PesepBHblii ypok. O600LIEHHE 1 Er3-2026, dusmka:
170 crcTeMaTH3anus 3HaHui Mo Teme "Toku B 1 3aAdHA, OTBETI,
pa3IuyYHbIX cpenax” DEWIEHNA
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbusie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTejibHbIe
padoThI padoThbI
pecypchl
B3aumopeiicTBrE MOCTOSIHHBIX MarHUTOB Er5-2026, Dusna:
1 Y IIPOBOJIHUKOB C TOKOM. MarHuTHoe 1 2244004, DTBCTRL,
elweHun
nosie. ['unoresa Ammepa pellenva
Bekrop maruutHol nHaykuuu. [puHnun Er5-2026, Pusna:
2 CyHNEpIO3UIMU MAarHUTHBIX NoJel. JInaumn 1 3aAannA, OTBETHI,
i eleHun
MarHUTHOM UHAYKIIMHU petierua
Er3-2026, dusmka:
3 MarunurtHoe nose IIpOBOAHHKA C TOKOM. 1 3a4aHuA, OTBETHI,
OmneiT OpcTena peleHus
Er5-2026, Pun3uka:
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1 2843HNA, OTBETE],
peweHna
Er3-2026, Pun3mka:
5 Pewenne 3aad 1 3a/laHus, OTBETbI,
peweHna
E3-2026, ®un3unka:

DNeKTpOU3MepUTEIbHbBIE TPUOOPHI

peweHnAa




Cuia JlopeHua, e€ HanpaBJIeHUE U
MOJYJIb. JIBUKEHHE 3apPSKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHUTHOM I10JIE

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

Pemenue 3amau

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

Pa6ota cunbl Jlopenna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

10

Pemenue 3agau

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

11

12

13

MarsurtHoe 1oJje B BCIICCTBC.
(I)eppOMaI‘HeTI/IKI/I, nmapa- 1 IMaMaraCTuKu

OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.
[Tpumenenue peppoMarHeTHKOB

Permrenne 3agau mo reMme "MargutHoe
mosne"

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

14

Permenne 3agau mo reMe "MargutHoe
mosze"

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




15

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIWH.
IToTok BekTOpa MarHUTHOM MHIYKIUU

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

16

OC unaykuuu

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

17

3aK0H JIEKTPOMArHUTHON UHIYKITUH
®dapanes

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

18

Buxpesoe anekrpudeckoe nosie. Toku
dyko

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

19

20

21

O/J1C MHAYKIMY B IBHKYIIUXCS
IIPOBOJAHMKAX

Perenue 3agau

[IpaBuio Jlenna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

22

NunyxkruBHocth. KaTymika
WHIYKTABHOCTH B IIETIA MTOCTOSTHHOTO TOKa

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




SBnenue camounaykuuu. J/C

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

23
CaMOMHIYKIUU peleHus
E3-2026, ®un3unka:
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C 3a/1aHuA, OTBEThI,
TOKOM. DJIEKTPOMArHUTHOE T0JIe peleHuns
Er3-2026, Pnsmka:
HWUA, OTBETDI,
25 Pemenue 3agaa 3344 OTBETh
peuwenvs
Er3-2026, Pnsmka:
26 O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110 33/1aHU, OTBETI,
TeMe "DnekTpoauHamMuka' pelieHunn
Er3-2026, Pnsmka:
7 KonTponbHas pabota mo Teme 3a/1aHu1A, OTBETbI,
"OnexTpoaguHamuka' peleHus
Er3-2026, Pnsmka:
)% Komnebarensuas cucrema. CBOOOIHEIE 3a4aHUA, OTBETI,
Kosebanus. 'apMoHndeckue KoneOaHus peleHus
Er3-2026, Punsumka:
29 Kunemarnueckoe u JUHAMHU4YCCKOC 334aHWA, OTBETHI,
OIMCAaHUE KOJIEOATENBHBIX ABUKEHUI peLieHmna
DHepreTuyeckoe onvucanue. BeiBoj ET9-2026, Gusnka:
30 JTUHAMHUYECKOT'O OIMUCAHUSA 3a/aHu1A, OTBEThI,

rapMOHUYECKHX KoseOaHUM U3 UX

peweHna




OHEPIre€TUYCCKOI0 1 KHHEMATHUYCCKOI'O
OIIMCaHuA

E3-2026, ®n3ukKa:

31 Ammuryna u dasa Konebanuii —
pelweHna
[Tepuon n wactora konebanuii. [lepros Er3-2026, dusukKa:
MaJIbIX CBOOOIHBIX KOJIEOAHUI 3a/1aHu1sA, OTBEThI,
32 MaTeMaTuyeckoro MastTHuka. [lepuon pewieHus
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasiTHUKA
Er3-2026, dusmka:
3 3aryxaromue Konedanus. BeiHyX/1eHHBIE 3a7aHUA, OTBETbI,
Kosebanus. Pezonanc peweHus
Er3-2026, dusmka:
34 ABTOKOJICOaHUS 3afjaHus, OTBETbI,
peweHna
Er3-2026, Pun3mka:
35 Permenue 3aay 3afjaHus, OTBETbI,
pelexus
Vpoxk-koH(pepennus "MexaHnUeCKue Er5-2026, ®usuka:
HWA, OTBETHI,
36 KOJIeOaHMsT B My3bIKaJIbHBIX 3404 OTBETb
eleHus
HHCTpyMeHTax" LeEen
Er3-2026, Pusmka:
37 O0o001menne 1 cucTeMaTu3alys 3HaHuH 110 3a4aHUA, OTBETbI,

teMme "MexaHndeckue Kojieoannsa"

peweHnAa




DNEKTPOMArHUTHBIE KOJICOAHMSI.

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

38
KonebarenpHbIi KOHTYP peleHus
®opmyna Tomcona. CBA3b aMILIUTY bl Er9-2026, Dusna:
o 3343dHUNA, OTBETDI,
39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAOU CHJIBI =
peleHuns
TOKa B KOJIEOATEILHOM KOHTYpE
Er3-2026, Pnsmka:
40 3akoH COXpPAaHCHUS SHCPIrUur B HACAJIbHOM 334aHWnA, OTBETHI,
K0JIe0aTeIIbHOM KOHTYPE peleHns
3aTyxaromue 31eKTPOMAarHUTHBIE Er9-2026, Gusnka:
41 Kosie0aHus. BeIHy X /I€HHbIE 33AaHVIA, OTBETHL,
peleHuna
3JIEKTPOMAarHUTHbIE KoJeOaHus
Er3-2026, Pnsmka:
4 [Iepemennslii Tok. Pe3ucrop u 3a1aHMA, OTBETHI,
KOHJEHCATOP B I[EMU MEPEMEHHOTO TOKA peLieHun
Er3-2026, Pnsmka:
13 Karymika "HIyKTUBHOCTHU B IIENTU 3a/1aHu1A, OTBETbI,
MEPEMEHHOTO TOKa peLieHmn
Er3-2026, Punsumka:
m 3akoH OMa JJ1sl 5eKTPUYECKON Lenu 3a/aHusA, OTBETHI,
MEPEMEHHOTO TOKa peLieHmna
MOIHOCTb IEPEMEHHOTO TOKA. ET9-2026, Gusnka:
45 AMIUIUTYHOE U JENUCTBYIOIIEE 3HAUCHHE 2949HVA, OTBETEL

CHJIBI TOKA W HAITPSAXKCHUA

peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

46 Pe3onaHc B aniekTpuueckoi 1enu
peleHus
E3-2026, ®un3unka:
47 Pemenue 3anau 3a/,aHWA, OTBETDI,
peleHus
W neanbHbiid TpanchopmaTop. Er3-2026, dusmka:
48 IIpou3BOACTBO, Iepeaaya 1 MOTPEOICHHE 3a/aHNnA, OTBETYI,
AIEKTPUUYECKOI SHEPTUn DELIEHNA
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE Er3-2026, Pusmka:
49 anexTposneprun. Kynbrypa 3aflaHuA, OTBETbI,
UCIIOJIb30BaHUS DJIEKTPOIHEPTUH B pelexus
MOBCEHEBHOM KU3HU
Er5-2026, Pusmka:
50 Pemenue 3amau 3a/laHVA, OTBETD,
pelexus
Er5-2026, Pu3mka:
51 Perene 3a1aq 3afiaHun, OTBETbI,
pelexus
Er5-2026, Pu3mka:
50 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0 33/1aHNS, OTBETbL,
TeMe "DIeKTpOMarHUTHBIE KoeOaHus " peleHus
Er3-2026, Pusmka:
53 MexaHnueckre BOJIHBI. XapaKTEePUCTUKH 33aHWUS, OTBETbI,

MCXaHHUYCCKUX BOJH

peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

54 CBOMCTBa MEXaHUYECKUX BOJIH
pelenua
E3-2026, ®un3unka:
3343dHUNA, OTBETDI,
55 3ByK. XapakTepUCTHUKH 3ByKa =
pelenua
Er3-2026, Pnsmka:
56 Wudpassyk u ynprpassyk. Lllymosoe 3a/laHuA, OTBETbI,
3arps3HEHUE OKPYIKAIOIIEH CpeIbl peleHus
Er3-2026, Pnsmka:
57 Pemenne 3amau 3243HWA, OTBETH,
peleHusa
Er3-2026, Pnsmka:
58 DneKTpOMarHuTHbBIE BOJMHBL. M3myueHue 3a/1aHu1A, OTBETbI,
AIEKTPOMArHUTHBIX BOJIH peLieHun
Er3-2026, Pnsmka:
59 DHeprus MeKTPOMarHUTHBIX BOJIH. 3a/1aHu1A, OTBETbI,
CBolicTBa 2NIEKTPOMATrHUTHBIX BOJH peLieHmn
[Ixana 31eKTPOMarHUTHBIX BOJIH. Er3-2026, Dusna:
60 [IpumeHeHne HMeKTPOMArHUTHBIX BOJIH B 2343HNA, OTBETR],
peweHna
TEXHHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEJICBUICHHUS. Er9-2026, Dusna:
61 Pannonokanusi. DneKTpoMarHuTHOE 3a/aHu1A, OTBEThI,

3arpsi3HEHUE OKPYKAFOIIEH Cpeibl

peweHna




KonTtponbHast pabora o Teme

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

62 " "
Komebauus v BOJIHEL peleHus
E3-2026, ®un3unka:
63 Caert. 3aKOH NMPSMOIUHEHHOTO 33/1aHusA, OTBETHI,
pacnpocTpaHeHus CBETA pelueHus
Er3-2026, Pnsmka:
64 Pemienue 3agau Ha mpuMEHEHHE 3aKOHA 3a/aHu1A, OTBEThI,
MPSIMOJIMHEITHOTO pacIpOCTPAHEHHS CBETA peleHus
Er3-2026, Pnsmka:
65 Ortpaxenue ceta. [lmockoe 3epkaino. 3a/1aHMA, OTBETHI,
Cdepuueckoe 3epkajo pelueHus
I[Mpenomienue cBeTa. AGCOTIOTHBIH 1 Er3-2026, dusnka:
OTHOCHUTEIBHBIN [I0Ka3aTeIb 3a/1aHusA, OTBETbI,
66 npesnomienus. [lonHoe BHyTpeHHee pelieHus
oTpaxkeHue. [IpenenbHblil yron noaHoro
BHYTPEHHETO OTPAKEHUS
E3-2026, Pnsmka:
67 Pemienue 3a1au Ha IpUMEHEHNE 3aKOHOB 3aJaHuA, OTBETHI,
OTpPa)KE€HHUS U MPEIOMIICHUS CBETA pelueHus
E3-2026, ®n3ukKa:
68 Xon nydeu B mpusme. Jlucnepcus cBeTa. 33/aHUA, OTBETHI,

CnoxHbIN cocTaB Oenoro csera. LBer

peweHna




69

JInn3bl. @OKyCHOE pacCTOSIHUE U
ONTHUYECKAsl CUJIA JIMH3BI

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

70

[TocTpoenne M300paXKeHNI B TUH3AX U UX
cucTeMax. YBeJIMUeHHE JIMH3BI

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

71

Pewenne 3amad Ha nocTpoeHue
M300paKeHHH, MMOTyYaeMbIX C TOMOIIbIO
JIVH3

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

72

I'na3 xak onTuyeckas cucrema

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

73

74

75

Pemienue 3aaad. Hpe,uenbl MPUMCHUMOCTU
FeOMeTquCCKOﬁ OIITUKHU

CKOpOCTB CBC€TAa U MCTOAbI €€ NU3MCPCHUA

Hucniepcus ceera

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

76

WnTepdepennus ceera

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




77

KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB M MUHUMYMOB

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

78

Pemenue 3amau

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

79

[Ipumenenne naTEphepeHIN

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

80

Hudpakuus csera

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

81

82

83

JudpakumonHas pemeérka. Y cioBue
HaOJIr0/1eHUS T1aBHBIX MAKCUMYMOB

Perenue 3agau

[TonepeyHoCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

84

Pemenue 3amau

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

85 CBeToBbI€ SBJICHUS B IPUPOJIE
peleHus
E3-2026, ®unsukKa:
26 O0o001meHne 1 cucreMaTu3alys 3HaHuH 110 3a7aHUA, OTBETbI,
teme "OnTuka" peleHuns
E3-2026, Pnsuka:
HWUA, OTBETDI,
87 KonTponbHas paboTa o Teme « ONTHKa» 3a/iaHnA, OTBETH
peleHus
I'paHULIBI IPUMEHUMOCTH KIIACCUYECKOM Er3-2026, dusmka:
88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 3a/aHviA, OTBETHI,
peleHuna
MPUHIIUIT OTHOCUTEIIHOCTH
E3-2026, Pnsuka:
29 [TocTynarel ciennanbHOM TEOpUU 3a7aHUA, OTBETbI,
OTHOCHUTEIBLHOCTH pelenus
IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI. Er3-2026, PusukKa:
[Ipeo6pazoBanust Jlopenna. YciaoBue 3a/laHuA, OTBETDI,
90 NPUYUHHOCTU. OTHOCUTENBHOCTD pewieHus
OJIHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHHU
U COKpAIIICHHE JTMHBI
E3-2026, Pnsuka:
91 DHeprus ¥ UMIYIbC PEISITUBUCTCKOM 3a7aHNA, OTBETbI,

JaCTUIIbI

peweHna




92

CBs13b Macchl C SHEPTUEN U UMITYJILCOM
PENSITUBUCTCKON YacTULIbI. DHEPIUsI
IIOKOS

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

93

PaBHOBecHOE TeILIOBOE HU3JTy4YCHHUC

E3-2026, ®un3unka:

33[,aH1A, OTBETHI,
pelleHus

94

3akoH cMemieHns Buna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHnAa

95

T'unoresa M. IImanka o xBanTtax. ©OTOHEI

Er3-2026, Pnsmka:

3a43aHunA, OTBETHI,
peweHnAa

96

97

98

OHeprust U UMIysbc GOTOHA

®oroaddext. OnbiTe A. I'. CTonerona.

3akoHsb! poTodddexra

VYpaBHeHue DiHIITEHA 17151
dororddekra. "KpacHas rpanuna”
dororddekra

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Pnsmka:

3a4aHunA, OTBETHI,
peweHna

Er3-2026, Punsumka:

3a43aHunA, OTBETHI,
peweHna

99

Hasnenue cera. OnbiTel [1. H. JIeObeneBa

E3-2026, Punsumka:

3a4aHnA, OTBETHI,
peweHna




E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

100 BoHOBEBIE CBOMCTBA YaCTHUIL
pelexus
Bonnsr ge Bpoitns. JlnivHa BOTHBI 1ie Er3-2026, ®usuka:
101 Bpoiins u pa3mepbl 00J1aCTH JTOKATH3AIHH 3aflaHu1A, OTBETbI,
JIBUKYILIECS YaCTULIbI peleHua
Er3-2026, Pnsmka:
102 KoprmyckynsipHO-BOTHOBOM Tyalin3m 3a4aHuA, OTBETbI,
peleHus
Er3-2026, Pnsmka:
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIAX 3a/laHuA, OTBETbI,
peleHus
Cneuuduka u3MepeHuii B MUKPOMHUPE. Er3-2026, dusuka:
104 CooTHolIeHNsT HEONPEACIEHHOCTEN 33/aHunA, OTBETbI,
I'eiizenbepra pelieHua
Er3-2026, Pnsmka:
105 Pemenue rpaduyeckux 3anau 3afjaHuA, OTBeTbl,
peweHna
Er3-2026, Pu3mka:
106 Pemienne pacu€THbIX 33124 3a/laHuA, OTBETbI,
peweHna
KonTpompHas paborta mo Temam: "OCHOBBI Er3-2026, dusuka:
107 CTO", "KopriycKyJsipHO-BOJIHOBOM 3aflaHuA, OTBETbI,

Tyanu3Mm"

peweHna




OmbBITHI 110 HCCIICIJOBAHUIO CTPOCHUA

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

108 atoma. [lmanerapnas Mojiesib aToma
Pesepdopra pewenusa
E3-2026, ®un3unka:
109 I[MocTynarel bopa 3a/,aHNA, OTBETDI,
peleHus
Er5-2026, Pusmka:
110 Bune! ciektpoB. Cnextp ypoBHeEl 3a7aHUA, OTBETbI,
SHEPTUU aToMa BOAOPOaA peleHus
Er5-2026, Pu3mka:
11 CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE 330aHWUA, OTBETI,
CBCTa peleHus
Er5-2026, Pu3mka:
112 Tazep 3afiaHun, OTBETbI,
peweHna
Hyxknonnas mozens siupa [eiizenbepra- Er5-2026, dusuka;
113 HBanenko. 3apsia 1 MaccoBO€ YUCIIO sAIpa. 3a/laHVA, OTBETI,
N3otomnbl. PagnoakTuBHOCTH PELIERE
3aKoH paJInOaKTUBHOTO pacraja. Er3-2026, dn3uka:
114 CBoiicTBa HOHU3UPYIOLIETO U3ITyUYECHHUS. 3afiaHun, OTBETbI,
BrusiHre pagnoakTHBHOCTH Ha KUBBIE peleHus
opranu3Msl. Jlozumerpus
DHEPrus CBA3M HYKJIOHOB B S/IPE. Er5-2026, ®usuka:
115 Snepuble cuibl. JleekT Macchl sapa. = A TRl

SAnepHble peakuuu. SnepHble peakTOpPHI.

peweHna




116

117

118

119

120

121

[Tpo6GiieMbl yripaBiiieMOro TepMOS,AEPHOTO
CUHTE3a. DKOJIOIMUECKUE aCIIEKThI
Pa3BUTHUS AJIEPHON SHEPTETUKU

MeTo bl perucTpaliu U UCCICI0OBAHUS
3JIEMEHTAPHBIX YACTHII.
DyHaMEHTaIbHbBIE B3aUMOJICHCTBUA.
bapuoHnbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CTaHAapTHOU MOAEIH.
KBapk-riroonHast Mozienp ajpoOHOB
®usuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EMMHCTBO pU3MUECKOl KapTUHBI
MuUpa

Dranbl pa3BUTHSI aCTPOHOMHUU. 3HAUCHUE
aACTPOHOMHH

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BSCHEHUS MPUPOJIBI KOCMHUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIeN0BaHuN

CoBpeMeHHbIE ONTHYECKUE TEIECKOIbI,
PaaAMOTENECKOIIbl, BHEATMOC(EpHas
aCTPOHOMHUS

Bun 38é3aH0T0 HEOa. Co3BE3 U, APKHE
3Bé3)ILI, IIaHETBI, UX BUIUMOEC JIBUKCHUC

E3-2026, ®n3ukKa:

33[,aH1A, OTBETHI,
pelleHus

Er3-2026, ®n3ukKa:

3a4aHunA, OTBETHI,
peweHnAa

Er3-2026, ®n3ukKa:

3a4aHunA, OTBETHI,
peweHna

E3-2026, Pusmka:

3a4aHnA, OTBETHI,
peweHnAa

E3-2026, Pusmka:

3a4aHnA, OTBETHI,
peweHna

E3-2026, ®un3unka:

3a4aHunA, OTBETHI,
peweHnAa




Comnneynas cucrema. Comaie. ConHeuHas

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

122 aKTUBHOCTB. VIcTounuk sneprun CosHia u
B~ peleHus
3BE3/bI, X OCHOBHEBIE XapaKTCPUCTHUKU. Er5-2026, dusuka;
o 3a4aHnNA, OTBETHI,
123 Huarpamma "crieKTpajibHbIN KJIacc — =
peleHus
CBETUMOCTB"
Er3-2026, dusmka:
. 3aflaHuA, OTBETbI,
124 3Be3/1bI IVIABHOM 1OCIIE10BATEIbHOCTH 4
peleHus
BnyTtpeHHee cTpoeHue 3BE3 . Er3-2026, dusmka:
125 CoBpeMeHHbIe NPECTABICHUS O 3a/laHuA, OTBETHI,
IIPOUCXOXKAEHNUHU U 3Botonuu CosHIa U pewenna
3BE3/. DTanbl )KU3HU 3BE3]L
Mineunsiii [1yTe — Hama ['anakTuka. ET9-2026, Puswka:
o 3a43dHUNA, OTBETbI,
126 Tunel ranakTuk. YEpHbIE ABIPHI B SApPAX =
rajgakTUK DELenvA
Bcenennas. Pacmimpenne BeeneHHoil. Er9-2026, Gusnka:
3a/laHuA, OTBETDI,
127 3akoH Xab6ma. Teopus bonbioro B3psiBa. A
eleHun
PenukroBoe nzmyuenue DEHERA
Er3-2026, dusmka:
198 MacmrabHast cTpykTypa Beenennoii. 3a/1aHUsA, OTBETHI,
Meraranaktuka pelueHuna
Er3-2026, dusmka:
. 3a/laHuA, OTBETDI,
129 Hepeménnsie npobiaemMbl acCTpOHOMUU 4

peweHna




DuU3nYeCKui MPAKTUKYM 110 TEME
"HccmeqoBaHue MarHATHOTO I10JIST
MOCTOSHHBIX MAarHUTOB'" WIN

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,
pelleHus

130 "HccnenoBaHue CBOMCTB

dbeppomarnetukoB" unu "HccnenoBanue

JIEHCTBHSI TIOCTOSIHHOTO MarHuTa Ha paMKy

¢ TOKOM"

Pu3N4eCKu IPAKTUKYM 110 TEME Er3-2026, Pusmka:

"N3mepenue cuibl AMiiepa" wiu 3aflaHuAa, OTBeTbI,
131 "H3yuenne 3aBUCUMOCTH CUJIbI AMIIepa OT pelieHuA

cuiel Toka" uim "OnpeneneHue

MarHUTHOM MHYKIIUU Ha OCHOBE

u3MepeHus cuibsl Ammepa"

Pu3n4eCcKuil NPAKTUKYM 110 TEME Er3-2026, dusmka:

"HccnemoBanue sIBIIEHUS 3aJaHuA, OTBETHI,
132 3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN peleHuns

"Onpenenenre MHAYKIIMU BUXPEBOTO

MarHUTHOTO IOJIs"

Pu3nYecKuil TPAKTUKYM 110 TEME Er3-2026, dusmka:
133 "UccnenoBanue sSiBIEHUS CAMOUHIYKITUN" 3a/aHusA, OTBEThI,

i "COopka MOJIETH SJIEKTPOMArHUTHOTO pewieHus

regeparopa”

Pu3NYeCcKuil TPAKTUKYM 110 TEME Er3-2026, dusmka:
134 "U3mepenune neproia CBOOOTHBIX 3a[aHuA, OTBETHI,

KOJIeOaHW HUTSHOTO U TIPYKUHHOTO
MAasITHUKOB"

peweHnAa




Pu3N4eCKu IPAKTUKYM 110 TEME

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM

MasiTHUKE" DELIEHNA

Pu3N4eCKu IPAKTUKYM 110 TEME Er3-2026, Pusmka:

"HccnenoBanye NEPEMEHHOI0 TOKA Yepes3 3aJaHuA, OTBeTbl,
136 II0CJIEI0BATENBHO COETUHEHHBIE peleHuns

KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win

"HccnenoBanue paboThl HCTOYHUKOB

CBE€Ta B LIETIH NIEPEMEHHOI0 ToKa"

Er3-2026, dusmka:

137 Pu3n4ecKuil IPAKTUKYM 110 TEME 334aHUA, OTBETbI,

"N3yueHue napaMmeTpoB 3BYKOBOU BOJIHBI" peweHus

Pu3n4ecKuil NPAKTUKYM 110 TEME Er3-2026, dusukKa:
138 "N3mepeHue nokasaTesis IpeaoMIeHUs 3aflaHuAa, OTBeTbI,

crexya" win "llonydenue n3odpaxxeHus B pewenua

CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

Pu3n4ecKuil TPAKTUKYM 110 TEME Er3-2026, PusukKa:

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO 3aflaHuAa, OTBETbI,
139 paccTosiHUA OT BEllecTBa (Ha mpuMepe pelleHuns

*Kuakux nuH3)" win "M3Mepenue

(OKYCHOT'O PacCTOSHUS paCCENBAIOLINX

auH3"

®du3HUECKU TPAKTHKYM 10 TEME Er5-2026, ®usuka:
140 "HaGmonenue nudpakim, el TRl

UHTEepEPEHIINH U MOJIIpU3alu cBeTa"

peweHnAa




DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

141 PEIAATUBUCTCKUX YacTull (TI0 peleHus
¢dororpadusam TpekoB 3apsIKEHHBIX
YacTUIl B MArHUTHOM 110J1€)"
DuU3nYeCKUi MPAKTUKYM 110 TEME Er3-2026, dusukKa:
"U3mepenne nocrosinuoi [1nanka na 3a/laHuA, OTBETHI,
142 OCHOBe ncciiefoBanus Gorodpdexra” nimm pelleHuns
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMO/ OT HaNpsKEHUs "
Du3NUecKuil TPAKTUKYM 110 TEME Er3-2026, Pusuka:
143 "HccnenoBaHue CrieKTpa pa3peeHHOr0 3aflaHuA, OTBETbI,
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE peleHuns
nocrostHHOM Punbepra"
Du3NUecKuil TPAKTUKYM 110 TEME Er3-2026, Pusuka:
"HccnenoBanue paIuoakTUBHOTO (hoHa ¢ 3aflaHuA, OTBETbI,
144 UCIIOJIb30BaHUEM J103UMETpa" Win pelleHus
"N3yueHue noraomeHus 6era-4yacTuil
aTrOMUHAEM"
Du3nYeCKU IPAKTUKYM I10 TEME Er3-2026, Pun3suka:
"HaOnronenus 3BE34H0r0 HeOa 3a/aHu1A, OTBEThI,
HEBOOPY>KEHHBIM IJ1a30M C peleHus
MCIIOJIb30BaHNEM KOMIIBIOTEPHBIX
145 MIPUIIOKEHUH JIJIS1 ONTPEACIICHUS

MOJIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1MsI
CeBepHoro nonymniapus u sipkue 3BE3/1pl1"
win "Habmonenus B Teneckon JIyHsl,




MJIaHET, TYMAHHOCTEH U 3BE3HBIX
cKoruieHui"

O0001eHrEe U cUCTEMaTU3aLNS 3HAHUI.

Pounb ¢usuku u actpoHomun B

E3-2026, ®n3ukKa:

3a43HnA, OTBETHI,

146 9KOHOMHYECKOH, TEXHOJIOTHUECKOM, peweHus
COITMATbHOM U ATHYECKOM cdhepax
JIeSATEILHOCTH YeJIOBEKa
O060011IeHNE U CUCTeMAaTU3aIs 3HAHUIA. Er5-2026, dusmka:
147 Ponb u MecTo pu3MKM ¥ aCTPOHOMHH B 33A3HNA, OTBETDI,
COBPEMEHHOU Hay4YHOU KapTHHE MUpa pemenvn
O00011IeHNE U CUCTEMATU3AIUS 3HAHUI. E3-2026, Punsmka:
Ponb ¢usudeckoit Teopun B 3a/laHus, OTBETbI,
(hopMHUpPOBaHHUH MPEACTABICHUH O pewenua
148 (du3nUecKoil KapTHHE MHpa, MECTO
(bu3nUecKoil KapTHHBI MUpa B O0IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUI O IPUPOIE
Er5-2026, Pun3uka:
149 O0o001EeHne U cucTeMaTU3alys 3HaHUH 110 3a4aHMA, OTBETbI,
teme "Kunemaruka" peleHus
Er5-2026, Pu3mka:
150 O0o001EeHne U cucTeMaTU3alys 3HaHUH 110 3a4aHMA, OTBETbI,
teme "Kunemaruka" peleHms
Er3-2026, Pusmka:
151 O06o01eHre 1 cucTeMaTr3aIis 3HaH|K 110 3a7aHNA, OTBETbI,

teme "/Ilunamuka"

peweHnAa




O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

152 n "
teme "CraTuka TBEpAOro Tejna peLieHun
E3-2026, ®un3unka:
153 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 337aHUA, OTBETb,
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe" pewenus
O06001IEeHrEe U cCHCTEMATH3AIMs 3HAHWH 110 E3-2026, dusnka:
154 Teme "OCHOBBI MOJIEKYJISIPHO- 3aJaHuA, OTBeTbl,
. elweHuns
KHUHETH4eCcKoi Teopun" DEIEHnA
O06001IEeHrEe U cUCTEMAaTH3AIMs 3HAHWH 110 Er3-2026, dusnka:
155 teme "Tepmonunamuka. TenoBbie 3afaHunA, OTBETI,
elweHuns
MaIuHb!" pewerna
O000111EHNE U CHCTEMATHU3ALHsl 3HAHUH 110 E3-2026, dusnka:
156 TeMe "ArperatHble COCTOSIHUS BELIECTBA. 3a/,aHnA, OTBETDI,
®da3oBble nepexoab!” bewerna
P il
Er3-2026, Pnsmka:
157 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 10 33/aHUSA, OTBETb,
TeMe "DnekTpuyeckoe nose" peleHus
E3-2026, Pnsmka:
158 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 33aHUSA, OTBETb,
teMme "[10CTOSHHBIN 27eKTpUUECKU TOK" peweHus
E3-2026, Pnsmka:
159 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 3303HWUA, OTBETbL,

teMe "Toku B pa3InyHbIX cpeaax”

peweHna




O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

E3-2026, ®unsuka:

160 3a4aHuA, OTBETHI,
teMme "MarauTtHoe noie" peleHus
Pesepsublii ypok. O600menne u Er3-2026, Pusuka:

161 CHCTEMaTH3aIHs 3HAHUH 10 TEME 3afaHunA, OTBETbI,

eLweHus
"JJIeKTpOMarHuTHasE UHIYKIUs" pewenna
Pesepsublii ypok. O600menne n Er3-2026, Pusuka:
162 CHUCTEMATH3alMs 3HAHUHN 110 TEME 3a/aHu1A, OTBEThI,
eweHus
"Mexanndeckue KoiaeOanus" DELIEHNA
Pesepsublii ypok. O600menne n Er3-2026, Pusuka:
163 CHUCTEMAaTH3aLMs 3HAHUHU 10 TEME 3afaHunA, OTBETI,
eweHus
"DneKTpoOMarHUTHbBIE KoNeOaHus" DellieHnA
PesepBHeIit ypok. O000IICHNE 1 Er3-2026, dusuka:

164 CUCTEMATH3AIMS 3HAHUH 110 TEME 3aJaHuA, OTBETHI,
"MeXaHHUECKUE U DIICKTPOMArHUTHBIE pelueHus
BOJIHBI"

PesepBurlii ypok. O600mieHne 1 Er3-2026, Pusuka:

165 CUCTeEMaTU3alus 3HaHUM 110 TEME 3afaHuA, OTBETbI,

eLweHus
"Onruka" pewenuna
PesepBublii ypok. O6006LIIEHNE U Er5-2026, ®usuka:
166 CUCTEeMAaTH3aIKs 3HAHWH 110 TeMe 3afaHunA, OTBETbI,
elleHunsa
"OcHoBsl CTO" beuenmna
Pesepsublii ypok. O6006LIIEHNE U Er5-2026, ®usuka:
167 CUCTEeMAaTH3aIMs 3HAHWH 110 TeMe 3afaHunA, OTBETbI,

"KopnycKynsipHO-BOJIHOBOM Ayain3m"

peweHna




PesepBueiit ypok. O000mIeHNE U

E3-2026, ®unsuka:

33[,aH1A, OTBETHI,

168 cucreMarusanus 3HaHui no teme "dusrka 1
aroma" pewerua
PesepBHblit ypok. O6001ieH1e U Er5-2026, dusuka:
169 cucreMarusanus 3HaHui no teme "dusuka 1 SAAAINA, OTBETLL,
ATOMHOTO $/1pa ¥ 2JIEMEHTAPHBIX YacTUL" DELIEHNA
PesepBHblit ypok. O6001ieH1e U Er5-2026, dusuka;
170 CHUCTEMaTH3alus 3HAHUH 110 TeMe 1 SaAanNA, OTBETL,
"DnemMeHTHl acTpopu3UK" DELIEHNA
OBILIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOW KApTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPaHUIBl NPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOICIICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuéTa, aOCOJIIOTHO
TBEPAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHUS Ta3oB, >KMJKOCTEH U
TBEPABIX TEJN, TOYEUHBIA DIIEKTPUUECKUH 3apsi — IMpU PpPELICHUU
buznyeckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (MpOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEeOpHuH
CTPOEHHMSI  BEIIECTBA U JJIEKTPOAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE IMaJeHue Tell,
JIBIDKEHUE 10 OKPY>KHOCTH, MHEpILHs, B3aumoeicTue tei; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOSHHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
0o0bEMa TeN TNpH HarpeBaHUM (OXJAXKIEHHWH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJAEHCalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs Tell, B3aUMOAEHCTBHE 3apsi0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3Y4 (bI/ISI/I"IeCKI/Ie
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHC,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NOTCHIUAaJIbHAasA
OHEPTHUA, MEXaHNYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, ITPU OIMMCAaHUN
IMPaBUJIbHO TPAKTOBATH (1)PI3H‘ICCKI/II>1 CMBICJI UCITOJIB3YEMBIX BCIIMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOOUTH q)OpMYJ'ILI, CBA3BIBAOIINUC JJAHHYIO
(I)I/I3I/I‘-ICCI(YIO BCJIMYNHY C APYTUMH BCIMYNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBICHHUS,
WCIIONB3Ys PU3NUECKHE BETUINHBL: JaBJICHHUE ra3a, TEMIepaTypa, CpeIHss
KHHETHUYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJIKY,
CpPEeIHEKBaJI[paTU4YHAasi CKOPOCTb  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTpPEHHsIS dHEprus, padora raza, kodh(HUIMEHT MOJIe3HOTO ACHCTBUS
TEIJIOBOTO IBUTATETIS; IPH OMKUCAHUU MTPABIIIBHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BETTUYHH, UX 0003HAYECHUS U €IUHUIIbI, HAXOAUTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (TIPOLECCHI), UCIOb3Ysl (PU3HMUECKUE BETUYHUHBI:
JIIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONMCAHWM IIPABUIIBHO
TPAaKTOBaTb  (PM3UYECKUH CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUEHHS U EMHHUIIBI; YKA3bIBaTh (YOPMYJIIbI, CBSA3BIBAIOIINE JaHHYIO
(U3MUeCKyI0 BETUUMHY C IPYTHMHU BEIUIYMHAMU

aHAJTM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJIB3YS
(dbu3UYeCcKre 3aKOHBI ¥ TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TaroteHus, I, II u
III 3akonbl HetoTOHA, 3aKOH COXpPAHEHHUS] MEXAaHUUYECKON YHEPIuu, 3aKOH
COXPAaHCHHUS HMITYJIbCa, MPHUHIMII CYNEPIO3UIUN CWJI, TPHHIIMII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeM KHHETHYECKON SHEPruu TEIUIOBOTO JBM)XCHHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTO 3aps/a, 3aKkoH KysoHa; mpu 3TOM pa3inyarhb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHUE U
yciioBus (TpaHuIlbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JIEWCTBHUS MAIlIMH, TPHUOOPOB U
TEXHHUUYECKUX yCTPOMCTB; pa3inyaTh YCIOBHS UX 0e€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrimmongaTs OKCIICPUMCHTBI IO HCCJIICTOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSMBIX M KOCBEHHBIX M3MEPEHMU; IIPH
sToM GopMyaupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYIOBaHMUS,
MIPOBOAMTH OMBIT U JOPMYITUPOBATH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIUYNH;
IIPY 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH; TPH ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHPOBAaTh pPE3yibTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYMH B BUE TAOMUIl W TpaduKOB, AeNaTh BBIBOJBI 11O
pe3ysbpTaTaM UCCIIeI0OBaHMS

10.12

10.13

Cobumoats paBuiia 6€30MacHOro TPya MPHU MPOBEACHUN UCCIICTOBAHHIA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTCIBbHBIX YCTpOfICTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THble 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJAEIBIO,
UCTIONB3Ys (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BIOUPATh PU3NUECKYIO MOJICIIb, BBIICTATH (U3UUYECCKUE BEITMUNHBI
u (GopMyIsbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJACHUN C OMOpPOM Ha H3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHMH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJIS TOHMCKA, CTPYKTYpUPOBaHUS,
MHTEpHpETallid M TPEJICTaBICHUs Yy4eOHOH M HayYHO-TIOMYJSPHOM
uHpOpMaLUY, MNOJYYEHHOM U3 pa3jMyHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4aeMyto HHPOPMALIUIO

10.16

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

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MacHOCTH TMpH  oOpalieHuH ¢ npudopamMu H
TEXHUYECKUMHU yCTPOHUCTBAMHU, JJISi COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEeH cpene

PaGoTtate B rpynme ¢ BBIIOJHCHUEM Pa3IMUHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyallHMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyIHIlBl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHOW KapTUHBI MUPA, B pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS M3YYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEUHBIN JJIEKTPUYECKUN 3apsl, slepHas MOJEIb aToMa, HYKIOHHas
MO/IeJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKHX 3a/1a4

11.3

Pacno3naBath Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (DU3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHWUTHAs MHIYKIMS,
JIeICTBHE MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U JIBWXKYILIUICS 3apsa,
AIIEKTPOMarHUTHBIE KoJiebaHuss W BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHUE, NpeloMIIeHHe, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIepCus CBeTa, (POTONIEKTPUUECKUI




s ekt (poroaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHas
PaaroOaKTHBHOCTh

11.4

OrnuchiBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, OJIIEKTPUUECKYI0 MPOBOJUMOCTh PA3IMUYHBIX Cpel) H
AJICKTPOMATrHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUECKue
BEIIMYUHBI:  DJICKTPUUECKHH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cujia
JlopeHiia, WHIYKTUBHOCTb KaTYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MepUoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHTYype, 3apsii ¢ CWia TOKa B TIPOLIECCe TapMOHMYECKHX
AJICKTPOMArHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHHE M ONTHYCCKAs
CWJIa JIMH3BI;, IPU ONHUCAHUU TPABHILHO TPAKTOBATH (PH3UUECCKHUIA CMBICIT
UCIIONIb3YEMBIX BENUYMH, MX OOO3HAUYEHHS U EJAWHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M IIPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrUsl W MMIIYJbC (OTOHA, MEPHO]
HoJIypactiajia, SHEPTUsl CBA3M aTOMHBIX S/IeP; MPH ONHCAHUU TPABUILHO
TPakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMbIX  BEIMYUH, UX
0003HaYeHHs ¥ €IMHUIIBI;, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEIMUYMHY C JPYTUMHU BEIMUYMHAMHU, BBIYUCIATH 3HAUYCHUE
(U3UIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢usmyeckre  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZ0BATEIBHOIO U NApaJUIEIbHOIO COEIMHEHNS TPOBOJHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpPAaHEHUS! CBETA, 3aKOHbI OTPAXEHUS CBETA,
3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHeHHE DWHIITeHa i hoTodddexTa,
3aKOH COXpaHEHHUsS HHEpPruH, 3aKOH COXpPaHEHUs HMITyJbca, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU STOM
pasnnyath CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U YCIOBUS (TPaHUIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUEC BCKTOpa HWHIAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHW JTUH30U

BBINONMHATE AKCHEPUMEHTHI 10 MCCIEIOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C HCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mpobiieMy (3ahady) M THIOTE3y Y4eOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYIOBAHHS,
MIPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYHH;
[P 3TOM BBIOMpATh ONTHUMAJBHBINA COCOO M3MEPEHHUs U HMCIOJIB30BaTh
WU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIL; TPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yJIbTaThl MOMYyYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TpadUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

CoOuroaTh npaBuIia 6€30IIaCHOrO TPY/a IPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Yy4eOHOro OSKCIEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATEIBHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIbIO,
UCIIONB3YS (PU3UUECKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4uM BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOXoquMmble sl €€ pelleHus, MPOBOIUTH PACUETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JJOIT'MYCCKH
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  peHIeHMH  y4yeOHbIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallMd M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOMYJSPHOM
uHpOpMaLUY, MOJYYEHHOM M3 pa3lU4HbIX HCTOYHUKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOPMALIUIO

OOBSACHATh NPUHUUIBI JAEWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3inyaTh YCJIOBUA HX O€30MacHOr0 HCHOJIb30BaHUSA B
MOBCEIHEBHON KU3HU

11.17

[IpuBoauTh THpHUMEpHl BKJIAaJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAOILIErO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKe B TOBCEIHEBHOM KU3HU
Juist o0ecrieyeHus: 0e30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpene

PaboraTe B rpyIie ¢ BBIOJHEHUEM pA3JIUYHBIX COLUATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYNIIEI, PAIHOHAIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OIICHWBATh BKJIAJ KaXKJOTO U3 YYACTHHKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O I[TIO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meronsl
ITO3HAHUS OKPY’KaroILEero Mupa. Ponb
DKCIEPUMEHTa M TEOPUU B IPOLECCE ITO3HAHUSA
OPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanne  (QU3HYECKHX  SBJICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSL.
Ponb u w™ecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTUHBl MHpa, B
MPaKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHUKA

KNMHEMATHUKA

Mexannueckoe  aBwkeHHE. OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JBMKeHHA. (CucremMa oOTcUéTa.
Tpaexropus

[lepememienne, CKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHUE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHH:,
IIyTH WU IEPEMEILECHUS MATepUaIbHONM TOYKU OT
BpEMEHU

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JABUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

2.1.6

TexHudeckue yCTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapAI0B, LICTIHBIC U PEMECHHBIE NIEpEAaun




2.2

2.3

[IpakTuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
Iy TSIMH, IIPONJICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIE IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUU C HAadaJbHON
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBHIKEHUS
HIapHKa B BA3KOM KUIAKOCTHU. M3yueHue NBUKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

221

IIpunuun otHocurensHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. lHepuuanbHbIle CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH Cyneprno3nuun CuJl

Bropoii 3akon HeloToHa /17151 MaTepuaibHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHBIX TOUYEK

224

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocmuueckasi CKopocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuia TpeHuUs
CKOJIKEHHUS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NPHU IBU)KEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

227

[MocTynarenpHOE ¥ BpallaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

228

229

2.2.10

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpAaIlICHHUS.
[1meyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

Texunyeckue yCTpOﬁCTBaI HNOAIIHUITHHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBHKEHUS
Opycka 1Mo HaKJIOHHOW IJIOCKOCTH MOJ JEHCTBUEM
HECKOJIBKUX cuil. MccaenoBanne 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOMIMX B AeQOopMUpPYEMOi
MPYXUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue yciaoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuaibHOM  TOYKH,  CHCTEMBI
MaTepUAIbHBIX  TOYeK. HMwmmynse cuibl  u
M3MEHEHUE UMITYJIbCA TEJIA

232

3akoH coxpaneHust ummyibsca B UCO. PeaktuBHoe
JBUKCHHE




233 Pabota cuibl
234 Mo1HOCTb CcHIBI
235 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorenuanbHas sHeprus
236 yIpyro neGpopMHUPOBaHHON IPYKUHBI.
o [MoTeHumanbHasS SHEPrust Tena BOIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIE U HENOTEHIMAJIbHBIE CUIIbL. CBSI3b
3.7 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHMUYCCKOW JHEPIMH CHCTEMBI TEI. 3aKOH
COXpaHEHUs MEXaHUUECKON YHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBHUKECHUE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue  pabotel.  W3yuenuwe  cBs3u
5310 CKOpPOCTEMl  Ten  Npu  HEynpyrom  yJaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM YHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpuu. BpOyHOBCKOE IBHIKECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mopenp uaeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJIGKyanHO—KI/IHeTI/ILIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOGcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMM TEIUIOBOTO  JBUYKEHUS
yactul rasza. lllkana temnepatyp KenbBuna

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JanproHa




3.2

33

["azoBbIe 3akonbl. M30Mpo1iecchl B HACaIbHOM rase
C TIOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA: U30TEpMa,
n30X0pa, n3odapa

3.1.10

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXa B KJIaccHOM komHare. VccnengoBanue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOTr0 raza

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonuHamuueckass  CUCTEMA. BnyTtpeHnHss
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI H CTIOCOOBI
€€ N3MEeHEeHUA

322

323

324

KomnyecTBO TEImJIOTEI M pa60Ta. BHYTpeHHHSI
SHEPIHA OAHOATOMHOI'O NACAJIIBHOI'O I'a3a

Bunaer TeIIoNepelayun: TETJIONPOBOHOCTD,
KOHBEKLHUs, u3ilydeHue. TermnoémMkocTs Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpe1aue

IlepBbiii 3akOH TepMoauHaMuKHU. [IpuMeHeHue

HEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30MPOLIECCAM.
I'paduueckas uHTEpIIpeTaIs padboThI rasa

3.25

TeroBble  MammHbl.  [IpUHIMOBL  AEUCTBUS
TeryIOBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TEIUIOBbIX MamuHax. KoadduimeHt mone3Horo
nevictBust (mamee — KIIJ[) TemiaoBoil MamivuHBIL.
Huxn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmoaunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

Texnuueckune YCTpOWCTBA: JIBUTaTeIlb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOJAUJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaeabHON
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KATICHUE. YIelbHAs TEIUIOTa MapooOpa3OBaHMS.
3aBUCHMOCTH TeMIIepaTypPhbl KUTICHHUS OT JTaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIb

334

3.35

[InaBiieHne u KpucTauIM3aus. Y IeJabHas TEIoTa
riaBnenus. CyOmumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH IOJIyYECHUS
COBPEMEHHBIX  MAaTE€pUaJIOB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIaKHOCTU
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

4.1.1

4.1.2

OnekTpuzanus Teia. DJEKTpUuecKui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.14

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

B3aunmopeiictBue 3apsanoB. 3akoH Kyiona

DneKTpuueckoe ToJe. Hanpsok€HHoCTb
ANEKTpUYECKOro mnoid. IIpuHuun cynepro3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM U JUAJIEKTPUKH B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apsuKeHHOTo
KOHJIeHcaTopa

Texnuueckune YCTpOMCTBA: AIEKTPOCKOT,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

4.2.1

CPEJIAX

VYcnoBus CyIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. HMcrounwku Ttoka. Cuna
TOKa. I10OCTOAIHHBIN TOK




422

Hanpspkenue. 3akon Oma 1 ygacTka Lienu

423

424

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

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jbHOC, CMCEIIAaHHOC
COCINMHCHHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyis —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiBkymas cuina (mamee — JJC) wu
BHYTPCHHEE COIPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  gns 1ONHOM  (3aMKHYTOM)
anieKTprueckoi rernu. KopoTkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHass ¥ MpUMECHas
MPOBOAMMOCTE MOJIYIPOBOIHUKOB. CBOICTBa p-n
niepexojia. [1oaynpoBOJHIKOBBIC TPHOOPHI

aﬂeKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
aﬂeKTpOJII/ITI/I‘leCKaSI JUcconuranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuuecKuil TOK B razax. CaMOCTOATENbHBINA 1
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHUKa

11 KUIIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTPEHHEro  compoTuBieHus.  Habmionenue
JIIEKTPOJIN3A




Kon
pasaena

4

4.3

Koanposepsiemoro
3J1eMEHTa

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

43.1

IlocTossHHEIE MAarHuThl. B3aumoaelicTtBue
HOCTOSHHBIX MAarHuTOB

43.2

433

434

MaruuTtHoe nose. BekTop MarHuTHOW MHIYKIIMH.
IIpunuun cynepnosunuu. JIuHUM MarHUTHOU
AHIYKIUU. Kaptuna  nuHwmit MarHUTHOU
WHYKIWHU MOJIsI TOCTOSIHHBIX MAarHUTOB

MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUH TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJILIIEBOI'O IIPOBOJJHHUKA, KATYIIKH C
TokoM. Omeir  Opcrega.  BzaumopeiictBue
IMPOBOAHUKOB C TOKOM

Cuna Amnepa, e€ MOyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaylb M HalpaBiCHUE.
JIBuKeHue 3apsHKeHHOM 4acTULbI B OJJHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia

4.3.6
4.3.7

SIBiieHUE AIEKTPOMATHUTHON UHIYKIIMH

IToTok BCKTOpa Mar HUTHOM HHAYKOUU

4.3.8

OJAC wuHaykuuu. 3aKkoH 3JIEKTPOMAarHUTHOM
nHaykunn Papanest

4.3.9

4.3.10

BuxpeBoe anexrpuueckoe nose. 9J1C nnaykuun
B MPOBOJHUKE, IBUXKYIIEMCS NOCTYyNaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTD. SBnenune camomuaykuuu. J/C
CaMOWHTyKITUU

3Hepr W MAaroHuTHOTO IOJIA KaTyIIKU € TOKOM

DJIEKTPOMArHuTHOE MOJe

4.3.14

4.3.15

Texuudeckue yCTpOﬁCTBaI IIOCTOAHHBIC
MAarHuThbl, 3JICKTPOMArHuThbl, J3JICKTPOABUIATCIIb,
YCKOPHUTEIN SJICMCHTApPHBIX HaCTHII,
HHIAYKOWOHHAA I1€Yb

[TpakTudeckune paboThl. M3yueHue MarHUTHOTO
MOJIsI KaTYIIKK ¢ TOKOM. MccnenoBanue aeiictus
IIOCTOAIHHOTO MAarHurTta Ha paMKy C TOKOM.
UccnenoBanue  sBJIEHUS  AJIEKTPOMATHUTHOMN
WHIYKITAN

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHEBIE
KoseOaHusl. I"apmonnueckue KoJeOaHusl.
[lepuon, yactora, amruTya ¥ Gaza KoJieOaHmi

[IpyxuHHBIIA MasiTHUK. MaremaTnueckuit
MasiTHUK

YpaBHeHue TapMOHUYECKHX KoJeOaHuH.
Kunematuueckoen JAMHAMUYECKOE OIHUCAHHE
K0J1e0aTEeIbHOTO ABMXKEHUS

IIpeBpaiienue 5SHEpruud INpHU TapMOHHYECKHUX
Kosnebanusax. CBs3p aMIUIMTYAbl KOJEeOaHHN
MCXOJHON BEJIMYMHBI C aMIIUTYJaMH KoJIeOaHu
€€ CKOPOCTU U YCKOPEHMUS

5.1.5

KonebarenbHbrii KOHTYP. CBobopHbIC
AIIEKTPOMAarHuTHbIE KoJeOaHUA B HJI€aIbHOM
KOJIOATEeIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA DOHCPIrud B HACAIBHOM
K0JIe0aTeIIbHOM KOHTYPE

BLIHY)KILCHHBIC MCECXaHHUYCCKUC KoJieOaHus.
Pe3onanc. Pe3onaHcHas KpuBas. BI)IHY)KIICHHLIC
SJICKTPOMArHUuTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CunyconanbHbIN
MIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTB MEPEMEHHOTO TOKaA. AMHJ’II/ITYJIHOC u
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKa H
HAIPSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada u
norpedyieHue JIEKTPUUECKON SHEPTHUH.
OKOJIOTMYECKUE PUCKH IIpU  NPOU3BOJICTBE
ANEKTPUUECKOMN DHEPIUH. Kynerypa
HCITOJIb30BaHUS 3IEKTPOIHEPT U B
[IOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIiepeaayd

IIpakTrueckue paboTHI. Hccnenosanue
3aBUCUMOCTH TepHoja MajbIX KojeOaHUH rpysa
Ha HUTU OT JUIMHBI HUTH M MacChl Ipy3a.
HccnenoBanue INEPEMEHHOIO TOKa B LEMH U3
MIOCJIEZI0OBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTyIIKU U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexannyeckue BOJIHBI, yCIIOBUS
pacrnpocTpaHeHusl. [Tepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIEC BOJTHBI

Hutepdepennus u mudpakims

MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3IIyUEHHUS
AIIEKTPOMATrHUTHBIX BOJIH. B3anmuas
opueHranuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojspusanus,  IUQPaKIus,
uHTepdepeniusa. CKOpOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTpPOMArHUTHBIX BOJH. [IpuMeHenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBSI3U U TEJICBUACHUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKpPY’KaIOIIeH cpeibl

5.2.8

Texnuueckune YCTpOWCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuoNpUEMHUK,
TEJIEeBU30D, aHTeHHa, TenedoH, CBY-neun

53

5.3.1

532

OIITUKA
[IpsimonuHEHOE pacnpoCTpaHEHUE CBETa B
OJHOpOoJHOM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKasie

5.33

534

5.35

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeab NPeIoMIICHHS

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblit
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cera. CioxHbIA cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobuparomiue u paccenBaromue JuH3bl. ToHKas
nuH3a. POKYCHOE PaCcCTOSIHUE M ONITUYECKas cuila
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUi B
coOMparomMX W  PacCeUBAIOIIUX  JIMH3aX.




®opMyIia TOHKOM JTUH3BL. Y BEJINYEHUE, 1aBAEMOE
JIMH301

537 IIpenensl  NPUMEHMMOCTH  I€OMETPUYECKOU

OIITUKHU

HNuTtepdepennus CBeTa. Korepenrtnsie
538 HCTOYHUKU. Y CIIOBHS HAOIOIEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(baSHBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakus csera. Judpakuumonnas pemérka.
VYcnoBue HaONMIOIEHUs TJIABHBIX MAaKCUMYMOB
IpU TMaJeHUM MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.9

5.3.10 [Tonsipuzanust cBera

TexHudeckue  yCcTpoWCTBAa:  O4YKHM,  JIyIa,
5311 (doroamnmnapar, IIPOCKIIMOHHBIN anmapar,

MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTIOJISPOU]]

[TpakTueckue padoTel. M3mepenue mokaszaTens

5312 TIPETOMIICHHSL. HccnenoBanue CBOWCTB
o u300paxkeHuit B JmMH3aX.  HaGumomeHue

JUCIIEPCUU CBETA
BJIEMEHTHI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCHYECKON
MEXaHUKH. ITocTynatet TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  MHBAapUAaHTHOCTb  MOJYJIA

CKOpOCTH  CB€Ta B  BaKyyMe, IIPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHUTEIBLHOCTh OOTHOBPEMCHHOCTH.
. 3aMe,Z[J'ICHI/IC BPEMCHHU U COKpALICHUC IJIMHbI

6.3 DHeprus ¥ UMIyJbC CBOOOHON YaCTHUIIBI
CBs3p Macchl C DHEPrUEl U UMITYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIbI

7.1

KBAHTOBA ®U3MKA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka CBsI3M SHEPrUun
7.1.1 ¢doToHAa € ero 4yacToTOH. DHEpPrus U HMMITYJIbC
doroHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.
Oneiter A.I'. CtoneroBa. 3akonsl poTtorddexra




7.2

7.3

VYpaBuenue DifHmreliHa g poTorddexTa.
«Kpacnas rpanuma» porodddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIebenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTRA: boTo37IeMEHT,
dboTomaTuuk, CoTHEUHAsE OaTapesi, CBETOAMO]]

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[InanerapHast MOJielib aTOMa

7.2.2

[Tocrynatel bopa. M3nydenwe u MOIIOLICHUE
(OTOHOB IpH MEPEXO/E aTOMa C OJHOIO YPOBHS
sHeprun Ha Apyrou. Buasl cmextpoB. Crektp
YPOBHEW 3HEPrUH aTOMa BOJAOpOAA

7.2.3

7.2.4

7.2.5

BostHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckysipHO-BOIITHOBOM Ty aJIi3M.
Judpaxuus 31eKTPOHOB Ha KpUCTaJLIax
CHOHTaHHOE UM  BBIHYXKJIEHHOE  U3JIyYEHHE.
YCTpoiicTBO M IPUHIUI pabOTHI Jlazepa
TexHuueckue  yCTpOMCTBa: CIEKTPAIbHBII

aHanmu3  (CHEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTueckue paboThL. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OTkpbITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocraBa
paavoakTUBHOrO u3nyuyeHus. CpoiicTBa anbda-,
Oera-, ramMmma-Hu3JIy4eHHs.. Bnusnue
PalnOaKTUBHOCTHU Ha XHUBBIE OPraHU3MbI

7.3.3

7.3.4

7.3.5

OTkpbiTHE TIpOTOHAa W HeWTpoHa. HykioHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3otomsl
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacma,. I"amma-n3iydenue. 3aKoH
paZvoaKkTUBHOIO pacmnaja

OHeprus CBsI3U HyKJIOHOB B siZIpe. SInepHbIe CUIIBL.
Jedext macchl siapa

7.3.6

Anepubie peakuuu. JleneHue u CUHTE3 Alep




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
[TpoOGaembl 1 NepCHEKTUBBI A1EPHON SHEPTEeTUKH.
DKOJIOTUYECKHUE ACHEKTHI SIACPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TO3UTPOHA.
OyHIaMEHTAJIbHBIE B3aUMOJECHCTBUS
TexHHYeCKne yCTpOWCTBA: IO3MMETpP, Kamepa
Bunbcona, sinepHbliii peakTop, aToMHas bom0a

[Tpaktuyeckue pabotel. McciaemoBaHue TPEKOB
4acTHI] (110 TOTOBBIM (hoTOrpadrsim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Besnus, spKUe 3BE3MIBI,
IUIAHETHI, UX BUJIUMOE JBHKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpyIIIbL.
IInaneTsI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Massle Testa ColHEYHOM CUCTEMBI

8.3

8.4

Conrne, ¢dorocdhepa u atmochepa. ConHeuHas
AKTUBHOCTbH

Uctounuk sneprun CosHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTb, paauyc, TeMIreparypa, ux
B3aMMOCBs3b. /[narpaMma «CrieKTpajbHbIN Ki1acc
— CBETUMOCTBY. 3BE3ABI rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY as 3BE3/1 rJIaBHOM
IMOCJIEIOBATEILHOCTH

Bnytpennee crpoenue 38€371. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKACHUM M SBOJIIOLUHI
CouHIia ¥ 3BE3/1. DTanbl )KU3HU 3BE3]

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykrypa [anmakTuku, pacnpeneiieHue 3BE3],
ra3a u neuu. [lonoxxenue u neuxenne ConHua B
I"anakTuke. ITnockas u cepuueckas
noacucremsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW W KBa3aphl.
UEpHbie bIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue BceenenHoi. 3akoH
Xabb6na. Pazberanme ramaktuk. Bo3pact u
panuyc Bcenennoii, Teopust bonsmoro B3peiBa.
Mogens «ropsiuert Bcenennoit». PenukToBoe
H3Iy4YECHHE




8.10

MaciradHas
MeTaraiakTuka.
aCTPOHOMHUH

CTPYKTypa
Hepeméunnie

Bcenennoin.
poOJIEMBI



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3WUCCKHUE SIBICHUS

(npoueccm) 1 0OBICHITH UX HAa OCHOBE HN3YYCHHBIX 3aKOHOB

Brnanenue ocHoBomosararomuMu  (PU3UYECKUMH  TOHSATHSIMUA U

BCJIIMYMHAMHU, XAPaKTCPU3YOINUMHA (I)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTh YMEHHUN NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJIEKYJSIPHOH  (U3MKHM W TEPMOJUHAMUKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH JJI aHAU3a W OOBICHEHUS
SIBIICHUH MUKPOMHpA, MAKPOMHpA U MEramMHpa, pa3indaTh yCIOBHUS
3 (rpaHu1Ibl, 00JaCTH) TPUMEHUMOCTH (PU3NUYECKHUX 3aKOHOB, IOHUMATh
BceoOmii xapakrep GyHAaMEHTaIbHBIX 3aKOHOB U OTPaHUYCHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECCH, WCIOJB3yS OCHOBHBIC  IIOJIOKEHUS, 3aKOHBI |

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (PU3MUECKON MO/EIbI0: HA OCHOBAaHUU
aHaJgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOAOB  pELIEHUs  3ajad,
MPOBOAMTH pPacy€Tbl Ha OCHOBAaHMM UMEIONIMXCSA  JIAHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4ETOM MOITYUYEHHBIX PE3YJIHTATOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMe TPUMEHEHNS 3HaHUH U3
pasHBIX Pa3JIeNIOB LIKOJIBHOTO Kypca (PM3MKH, a TaKXKe MHTerpaiuu
6 3HaHUH W3 JpYrMX MpPEAMETOB €CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAaUBaTh JIOTHYECKYIO ILIETMOYKY PACCYKIEHUH € ONOpOM Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (bI/IBI/I‘IeCKI/Ie SABJICHUS




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIOJNB3YeMbIMU B (U3UKE: MPOBOJAUTH NpPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MUYECKUX BEJIMYMH, BbIOMpash ONTUMAJbHBINA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YSl U3BECTHBIE METO/bI OLIEHKH MOIPEIIHOCTEN
U3MEPEHUH, MPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (hHU3MYECKHX
BEIMYMH C HCIOJb30BAHUEM TMPSMBIX M3MEPEHHH, OOBICHATH
MOJTy4YE€HHBIE PE3YJIbTaThl, UCIOJNIb3YS (PU3NUECKHE TEeOPUH, 3aKOHBI 1
MOHSITHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh IpaBuiia 0€30MacHOro Tpyaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax y4eOHOTo SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENBbCKONM  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1abOpaTOpHOTO

00opyaoBaHUS

CdopMupoBaHHOCTb yMEHHMH  aHAJIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL ~ OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeJIOBEKa, CBSI3aHHOW C (PU3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKOH O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TakKe pa3yMHOM  HCIOJIb30BaHUMU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUIS JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMuHbBIMM crocobamu paboTel ¢ uHGpopManuei
(Gu3NYECKOT0 COJEp’KaHUs C HCIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KpPUTHUYECKOIO

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

CdopMupoBaHHOCTH YMEHUH TMPUMEHITh OCHOBOIMOJAraolue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIW3a U
00BsSICHEHUST (PU3UIECKUX MPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenennoi




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/r Jj1eMe
eMblI HTA

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHu4deckoe JABHKXCHHUC. OTHOCHUTENBLHOCTD

MEXAaHUYCCKOI'O JIBMKCHUS. Cucrema orcuéra

MarepuaibHas TOUKA.

TpPacKTOPHA

Eé& pammyc-BeKkTop:
Fe)=(xle ) e ) =(e)),

TpaeKTOopII,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7, = x
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

Brruncnenue nepeMenieHus 1 myTu MaTepUaIbHONW TOUKH

IIPU IPSIMOJIMHEHHOM JBH)KEHUH BJIOJIb OCH X IO TpauKy

3aBHCHMOCTH Vx(t)

CkopocTh MaTepuaIbHONU TOUKHU:

= j'r' = [Ux LU, ]

U, =—L =X,. aHAJOINYHO v, =Y,, U_=Z/
t—=0

CrnozkeHIle cKopocTell: g, =0, + 0, -




1.1.6

a. =

. . AD
YCKD[}EHIIE MaTepPHAIEHOII TOYKIL a = —\J \
1=

At

Au,
) At Ar—s0

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vout

U, (t) — v = const

PaBHOYCKOpeHHOG HpHMOHHHeﬁHOC JABHMOXXCHUC!

at
x(t)=x,+u,t +——

v (t)=v, +at

a, = const

UJEI - Lf‘f = 2{.'1_ ["’-2 _Il]

L
ITpn JBIDKEHINI B OTHOM HAIIpaBIEHHI IyTh S = _L

=(v,),", agamormI=o a, = (v, ]r'; a.=(v.))

[

+U

CBoOoaHoe majieHne. Y cKopeHrue CBOOOTHOTO TaICHHS.

Vi

Vo a

(0] Xo \'.—

I[BI/I)KGHI/IG TCI1a, 6pOI_HCHHOI‘O o yriioMm o K ropu30OHTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

=—g=const

{ux(r] = U, =, oS0
{gx
[=}
oy

1.2

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTtepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_27‘[_2
w= = U

. LleHTpocTpeMUTENBHOE YCKOPEHHE TOUKU:

. [lomHOE yCKOpEeHHe MaTepruaIbHOU TOUYKHU

Teépaoe Teno. [locTtynaTenbHOE U BpallaTeIbHOE IBUKEHUE

1.1.9 .
TBEPAOTO TeIa
JMHAMUKA
121 Nuepuunaneubie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHA.
[IpuHnun otHOCHUTENBHOCTH ["anmunes
Macca tena. IIIOTHOCTE BemiecTBa:
m
1.2.2 P=v

Cuna. [TpyHUUMNI Cyneprno3uivu CUI:

1.2.3 ’ c
FpaBHOAeﬁCTB = Fl + F2+- -




1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 = ma,q

Ap = FAt

npu

F = const

-—

—

Flj! FEI

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUATIBHBIX TOYEK:

>

Fip = —Fy

1.2.6

1.2.7

3akoH BCCMHUPHOI'0 TATOTCHHA: CHUJIbI MPUTSKCHHUA MCKIAY

TOYEYHBIMU MacCaMH PaBHBI
mim,

F=6—5

Cuna Tspxkectu. LleHTp TspKecTH Tena. 3aBHUCUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI PNy COM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHust CKOJIbKEHUS:
Erp = uN




Cuna TpeHus nokos:

Ep, < uN

Koaddurment tpenns

[laBiienue:

1.2.9 p=—=

1.3 CTATUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

1.3.1
[M| = Fl, rme 1 — medo cuibi

-

F

OTHOCHUTENIBHO  OCH,  MPOXOJAIEed  4Yepe3  TOUKY
IEPIEHIUKYIIIPHO PUCYHKY
enTp macc Tena. LleHTp Macc cucTeMbl MaTepHaTbHBIX

TOYCK:

> mr; + mpr+...

T
132 M my +m2+

B onHOpOIHOM TTOJIE TSAXKECTH
(g = const)

LOEHTP MACC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0

133 o
|E+Fy+...=0

O

4 3axoHn [lackansg

JaBnenne B )xuakocTH, mokosiieics B UCO:

p =Dpo + pgh




3akoH Apxumena:

>
N

FApx = _PBbITeCH

€CIIH TEJO U KUJAKOCTh nokosrcs B UCO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepuabHOM TOUKHU:

p=mv

Nmmnynec cucremsl Tei:

p=p; +p2t..

3aK0OH U3MEHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2t.. ) = FlBHe]_LIHAt + FZBHe]_LIHAt-l_' -

B MCO , ecnin

, €CITH

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTuBHOE ABHKEHHUE

F
‘*{Aﬁgx‘

PaboTa cwtbl Ha MaIOM TIepeMeIICHUH:




:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax

a F

D
MOoIHOCTE CHUJIBI:

€CJIK 3a BpEMi
1.4.5 At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-cosu

Al

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p
EKHH =

2 2m

2

1.4.6

3aK0oH M3MEHECHHUS KHHETUYECKOM OHEPTHUU CUCTEMBIL

MatepuanbHblxX Touek: B MCO AEkun = A1 + A2 + ...

IloTenumanpHas OHEPTUsA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

HOTeHHHaﬂLHaﬂ OHECPTHUA MaTepI/IaJILHOP'I TOYKHU B
OOHOPOJHOM II0JIC TAXKECTHU:
1.4.7 EHOTeHu = mgh

[TorennuansHast sHEprus ynpyro aeopMupoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOMN SHEPTUH:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckue  kojeOaHUS ~ MaTepUANbHOM  TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onucaHue:
x(f) = Asin( @t +o,),
v, () =x;.
a(n=(v ), =—o"xf) =a +a'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
rie
k = mw?
1.5.1 - OTO 3HAYMUT, YTO
FE, = —kx.
DHepreTuyecKoe OIMCaHUe (3axoH COXpaHEHHS

MEXaHHYECKOM 3HepFI/II/I)I

CBsi3p aMIUIMTYAbl KOJE€OaHUN CMEIIEHHS MaTepHallbHOM

TOYKHU C aMIUIUTyAaMU KoJieOaHmH e€ CKOPOCTH U YCKOPCHUS:

Upe =04, a__ =04

[Tepron u yacToTa KoIeOAHMIA:
2r 1

0 A"

[Tepnox manmbix CBOOOJHBIX KOJIEOAHWH MaTEeMaTHYECKOTO
1.5.2

MasiTHHKA:

T=21\{I
E

[lepron cBOOOTHBIX KOIEOaHU IPY>KUHHOTO MasiTHUKA!




T = 2:1'[ E
1.5.3 Brinyxnennsie konebanus. Pezonanc. Pesonancuas kpusast
[lomepeunsie  u  mpomoibHble  BOJHBL.  CKOpOCTH

pacrupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
1.54 v

WuTepdepennys u audpaxiust BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS ®U3NUKA

Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Teil. IlycTh
TepMOJIMHAMHMUecKkass cucrtema (Teno) coctour u3z N

OAMHAKOBBIX MOJICKYIJI. Torma KoM4YecTBO BEIISCTBA

N m
TN
2.1.1 .
rjie
Ny
— 4rciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
U
— MOJIIpHAas Macca BEIIeCcTBa
2.1.2 TemnmoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMonelicTBIEe YacTHI] BENIECTBA
2.14 Huddysus. bpoyHoBCckoe ABHKEHHE
2.1.5 Mopenb uneansHoro raza 8 MKT
CBsi3b MEX]ly 1aBIICHUEM U CPEIHEN KHHETUUECKOM 3Heprueit
MOCTYMATEIbHOTO TETUIOBOTO JIBMKEHUSI MOJICKYJT UJ1€aTbHOTO
2.1.6 rasza (ocHoBHoe ypasHeHue MKT):

1 (mo*| 2 —
p=-myw'=n-| ———|=n-__
2 3




rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

Tl:V

- KOHICHTpaUa MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

Cs3p  Temmeparypbl raza co CpeAHEH KUHETHYECKOM
SHEpruedl IMOCTYNaTeJbHOrO0 TEIIOBOIO [BHXKEHHUS €ro

MOJICKYJI:

-

mgv
2

£ =

kT

b | L

m————

2.1.9 VYpaBuenue p = nkT

MOI{CHB HNACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:

| Vpaprernse Menrereera — Kiareipora
| BEIpeUKeHHe 1 BHYTPEHHEH SHEPIHH
VpaepHeHIle MeHzaeneepa — KnameiipoHa (mpHMeHI

3AIIICIH):

oV =""RT =vRT =NkT, p=PF*L
2.1.10 LL L

BripaxKeHIle /111 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

raza (IplMeHIMBIe (QOPMEI 3aIlICH);

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3aKkoH HaJ'IBTOHa JJI JaBJICHUSA CMECH Pa3pCiKEHHBIX I'a30B:

2.1.11 p=p;+tp2t..




2.1.12

2.1.13

N3omporieccel B pa3peKeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

1%
== t
T cons

n3zobapa (p = const):

= const

N <

I'paduueckoe npeacrasnenue usomnpoieccoB Ha pV-, pT-u VT-
JuarpaMmmax.

OO0beIMHEHHBINA ra30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaCLIH_IeHHBIe U HCHACBLIIICHHBIC IIaphbI. KauectBennas
3aBUCUMOCTD INIOTHOCTH W OABJICHUA HACBIIICHHOI'O I1apa OT
TEMIICPATYPBI, UX HEC3aBUCUMOCTL OT 00BéMa HaChIIICHHOI'O

napa

2.1.14

2.1.15

2.1.16

BuiaxxHoCTh BO3TYXA.
OTtHOocuTENbHAS BIAXKHOCTB!

¢ _ Pnapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

H3MeHeHune arperaTHbIX COCTOSIHMW BEIIECTBA: UCIIAPEHUE U
KOHJICHCAIIUs, KUTICHUE KUJIKOCTH
N3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: IUIABJICHUE U

KpucTtajyii3anusa

2.1.17

[IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0ax

2.2

TEPMOJVUHAMUKA

22.1

TeroBoe paBHOBECHE U TeMIIEpaTypa

222

BnyTtpeHHss sHeprus




Tennonepenaya kak crnocod N3MEHEHHsI BHYTPEHHEN SHEPTruu

2.2.3 0e3 coBeprieHus paboThl. KoHBEKIMS, TEIIONPOBOIHOCTS,
W3JIy4YeHUe
KosnuecTBO TENMIOTHI.
VY nenbHas TEI0EMKOCTh BEIIECTBA C:
224
Q = cmAT
VY nenpHas Temora napoodpasosanus L: Q = Lm.
2.2.5 VenbHas TermoTa miasiaeHus A Q = Am.
VY enpHas TE0Ta CropaHus TOIMBa q: Q = gm
DneMeHTapHas padoTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Breruncnenue pabotel 1o rpaduky mporecca Ha pV-
quarpaMme
[IepBblil 3aKOH TEPMOAMHAMUKH:
Q12 =AUz + A1, = (U —Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble mporiecchbl
[Ipunuune! aeiictBus Ternosix MamuH. KI1/T:
2.2.9
MakcumansHoe 3Hauenue KII/. ukn Kapno:
.. —T T
22.10 max M = M gy =_=F T _ ]z
Tarp Torp
2.2.11 YpaBHEHHE TEIJIOBOTO OajlaHca:




Q1 +Q;+Q3+...=0

OJIEKTPOAMMHAMUKA

SJIEKTPUYECKOE IIOJIE

OnexTpuzanus Ten U €€ NpOosBICHUs. DIEKTPUUECKUN 3apsl.
JBa BuIa 3apsiga. DJIEMEHTAPHBIA DJICKTPUUYECKUH 3apsii.

3akoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

B3aumonerictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OZIHOPOJHOM BEUIECTBE C AUDICKTPUIECKON

IIPpOHUITACMOCTBIO

F:k|q1|'|1q:= 1 _|§"1|"?:

o dmee,  1°

SHCKTpH‘leCKoe noie. Ero HeﬁCTBHC Ha OJICKTPUYCCKUC

3apsabl

Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:

-

. F

qnpoGHin/i

ITone Toueynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

KapTtune! nHMA HanpsHKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTD QJICKTPOCTATHUYICCKOI'O TTOJIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANPSIHKEHUE:
A1z = q($1 — P2) = —qAp = qU.




HOTGHHI/IaJIBHa}I OHCpIrus 3apdla B 3JICKTPOCTATUYCCKOM

I10JIC:
W =q¢

HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
q

CBsi3b HaHpﬂ)KéHHOCTI/I oJIs1 U1 Pa3sSHOCTU NOTCHUOWAJIOB JJId

OJHOPOJAHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CyHnEpHoO3nnU 3JICKTPUICCKUX MOJICH:

E :E1+E2+...,¢ :¢1+¢2+...

HpOBOI[HI/IKI/I B BHeKTpOCTaTI/I‘leCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPU IIPOBOJHUKA
Et=0

, BHYTpHY ¥ Ha TIOBEPXHOCTH MPOBOJHUKA (p = const
JusnexTpuku B JJIEKTPOCTATUYECKOM oJIe.

JysnexkTpudeckasi IPOHULIAEMOCTD BEILECTBA €

KOHI[GHC&TOP . QHCKTpOéMKOCTL KOHACHCATOpa:
q

C=—
U

DIEeKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOpa:
£€pS

=g~

HapannenLHoe COCINMHCHUEC KOHACHCATOPOB:

q = ql + q2+...,U1 = U2 :---:Cnapajm - C1 + C2+
3.1.10




3.2

IlocnenoBateabHOE COCIUHCHIE KOHACHCATOPOB:

DHeprus 3apsHKeHHOTO KOHJIEHCATOpa:
_qUu _cu*  ¢*

3.1.11 c= > =3¢
3AKOHbI ITIOCTOAHHOI'O TOKA
Cuiia Toka:
1=
3.2.1 At s0
[TocTostHHBIM TOK: I = const
Jns mocrosiHHOrO TOKA q = It
329 VYcnoBust CymiecTBOBaHUS MJIEKTPHUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E
3akon OMa 1t ydacTKa IeTu:
323 I = v
2. R
DNeKTpruyecKoe CONPOTHUBIICHHUE. 3aBUCHUMOCTh
COTIPOTHUBIICHUS OJTHOPOJHOTO MPOBOJAHUKA OT €T0 JJIMHBI U
394 ce4eHHs. Y IebHOE CONPOTUBIEHUE BELIECTRA.
R = pé
Hctounnku Toka. 3/]C uctouHmka Toka:
R er—
3.25 q

BuyTpeHnHee conpoTuBiieHHE HCTOYHHUKA TOKA

3.2.6




3axon OMa 1715 IOJTHOM (3aMKHYTOM) 35iekTprueckol nenu: E

= IR + Ir, oTkyzna

HapannenLHoe COCAMHCHUC ITPOBOIHHUKOB:

I=11+12+...,U0U1=02=...,

1 _1. 1.,
Rnapajw Rl RZ

3.2.7
HOCJ’ICI[OBaTeJ'ILHOC COCANHCHHC ITPOBOAHHUKOB:
U=U1+02+..,11=12=..,
Ruoen = Ry + Ryp+...

Pabora snexrpuueckoro toka: A = [Ut.
3akon Jxoyns — Jlenna:
Q =I%Rt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

A4
P=—0 =IU

At Ar—0
329 TenmoBast MOIIHOCTB, BBIAEISIEMas HA PE3UCTOPE:

P=PrR=2=1U
R

MommHoCTh UICTOYHHKA TOKA!




MCTCH:IT

At Ars0

CBO6OI[HBIC HOCUTECIIN OJICKTPHUYCCKUX 3apsAa10B B

[IPOBOJHMKAX. MexaHu3Mbl  NIPOBOAUMOCTH  TBEPABIX

5210 METaJJIOB, PacCTBOPOB M PAcCIUIaBOB JJIEKTPOJUTOB, Ta30B.
[TonynpoBoauuku. I101ynipOBOIHUKOBBINA 11O/
33 MAT'HUTHOE ITOJIE
MexaHnueckoe B3aUMOJEHCTBUE MAarHuToB. MaruurHoe
none.  Bexkrop — marHuTHOM — mMHAyKuuu.  IIpuHnun
CYINIEPIO3ULIMA MarHUTHBIX MOJICH:
331 B =B, +B,+..
Jluann wHOYKIUMUM MarHuTHOro mnousiss. KaprtuHa nuHuMiA
UHIYKIWH MarHMTHOTO 10JIs1 II0JIOCOBOTO u
[10JIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OneiT Opcrena. MarHutHoe moji€ HPOBOJHHMKA C TOKOM.
33 KapTtuna 5uHUN MHIYKOUM MarHUTHOTO IIOJIS JUIMHHOTO
o IpsIMOTO  TNPOBOAHMKA M 3aMKHYTOI'O  KOJIBLIEBOTO
IIPOBOJHUKA, KaTYLIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 ,rae o — yroj MeXxay HalpaBJICHHEM IIPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYUHA:
Fnop =1 q | vBsina
IJI€ 0. — YTOJl MEX]ly BEKTOpaMu
3.34 )

v




. I[BI/DKGHI/IG 3ap;1>1<eHH0ﬁ JaCTHUlbl B OJHOPOAHOM MAarHuTHOM

oJie
34 OJIEKTPOMATHUTHAA MH/TY KA

[ToTok BekTOpa MarHUTHOM MHITYKITUU:
® =B, S = BScosa

3.4.1
34.2 SBnenue anekrpomarauTHOM nHAYKIMK. D/IC nnayKumuu
3aKoH 37eKTpoMarHuTHoM nuaykuuu dapanes:
AD
343 E=—— =@
Af 1
A=
\B\%'n'
/)
( = =d)
OJ1C uHAYKIMY B IPSIMOM MPOBOAHUKE JTHHOM 1,
JBUXKYLIEMCS CO CKOPOCTBIO
v

B OJTHOPOJIHOM MarHuTHOM IoJje B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX/1y BEKTOpoM B u HopMmalibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

>
>

lnv

; €CIIn




TO
| E; |= Blv

345 [IpaBuso Jlenia

I/IH,ZLYKTI/IBHOCTB .
. )
]

346 >um®d=LL
Camounnykuus. JIC caMOMHAYKITUH:

AT
E.=—L—| =-LII
Afly
SHGPFI/ISI MAarauMTHOTIO ITOJIAA KaTyIIKH C TOKOM:
LI?
3.4.7 WL = 7

3.5

DJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1 .
Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B U€ATHHOM KOJIeOaTeTbHOM KOHTYpE:
[4() = Gumesin( ot +)

]fff] =g, =g, cos( et + @) =I__ cos(ct +q)




®opmyna Tomcona:

T = 2nVLC
, OTKyJ1a
21 1
w=—=—
T 4ILc

CBs3b AMIUIMTYAbI 3apAa KOHACHCATOpaA C aMHHHTYI[Oﬁ CHIJIbI
TOKa IIpU CBO60,I[HI>IX SJICKTPOMAarduTHBIX KOJIEOaHHSIX B

UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:

O = —

E)

3aKOH COXpaHEHHUS SHEPrHUH B HJICATHHOM KOJIE€OATEIHLHOM

3,59 KOHTYpE:

353 BrinyxaeHHBIC 3JIEKTpOMarHUTHBIC KoJieOanus. Pezonanc
[lepemennsbiii Tok. [IpousBoacTBo, nepenaya u norpedaeHue
JJIEKTPUYECKON SHEPTUU

o4 cu®* Lr* cul_ LI

+ = e = X — const.
2 2 2 2
CBolicTBa 2J€KTPOMarHUTHBIX BOJH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
3.55 SRR
E1Blc
156 lkana AJEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
16,1 [IpsimonnHEeNiHOE pacnpOCTpaHEHUE CBETA B OJHOPOJIHOMU
o cpene. Toueunslit uctouHuk. JIyd ceera
3aKOHbBI OTPa)KEHHUS CBETA.
3.6.2 a=p




alP

S S

3.6.3

[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKajie

3.6.4

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomiuenue ceera:

nysina = n,sinf.

AOGCOIIOTHBIN [TOKa3aTeNb PEIOMIICHHUS:

(o
Nasc = ;

OTHOCUTENIBHBIN TTOKA3aTEeNb MPEIOMIICHHUS
n, M

n, v

nOTH

Xoq JIy4el B IIpU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHoIIEHHE 4YacTOT U COOTHOILIEHWE JJIUH BOJIH MpH

nepexoac MOHOXPOMATHUYCCKOTO CBETa UYCpE3 TI'paHULly

pasnena AByX ONTHYECKUX CPEI:

3.6.5

ny<n 1,

mny

Oy

[lommHO€E BHYTpEHHEE OTpaXkKeHNE.

HpCIICJIBHHﬁ YroJi MOJIHOTO BHYTPECHHETO OTPAKCHUS:

. 1 np
Sinay, = =—
Noru nq




3.6.6

3.6.7

3.6.8

Coluparonue ¥ pacceuBarolive JUH3bL. TOHKas JIMH3A.

(DOKYCHOC pacCTOAHNUE U OIITUYECCKasd CHUJia TOHKOM JIMH3HI:

®dopmyiia TOHKOH JIMH3bI:

el

Ly
d

|~

VBenuueHue, JapacMoe JIMH30M:

h |f]
r=0="a

F\ h

f

k3

B ciyuae pacceuBaromiei JIMH3bL:

1
DO=F =—0,
DO

r=

h 1f1

—=—1

H d

Xox myda, IpOWEAIEro JUH3Y O MPOU3BOJIBHBIM YTJIOM K
e€ rmaBHOM onTHueckoi ocu. IloctpoeHune wn3z00paskeHUt
TOYKH M OTpe3Ka MpsIMOM B COOMPAIOIINX M PACCEHUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroarnmapaT Kak ONTHYECKUM puoop. I'1a3 kak ontuyeckas

cucreMma




Wntepdepennus cBeta. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHUMYMOB B
UHTepPEPEHIIMOHHOW  KapTUHE OT JABYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHHUKOB:

3.6. “
2.
MAKCIIMYMBI — A=2m . m= 0,£1,£2,+£3,
A
MIHIMYMEI — A=(2m+1)—, m=0,+£1,+2 +3__
2
Hudpakus cBera. JudpakuuonHas pemérka. YclioBue
HAOJIOACHUST TJABHBIX MAaKCUMYMOB TIpH HOPMaJIbHOM
MaJeHu MOHOXPOMATHYECKOTrO CBETa C JAJIMHOM BOJHBI A Ha
eETKy ¢ nepuoiom d:
3.6.11 P Y P
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucniepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIU3M
4.1.1 I'mnoteza M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
®ortonbl. JHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynse poToHa:
_E h h
P=C=7C ™2
413 ®oroaddext. Onbitol A.I'. Cronerosa. 3akonsl poTodrddexra
VYpaBuenue DiinmireitHa i porodddexra:
4.14

E(l)OTOHa = ABbIxoja + EKHHmaxr




rac,

hc
Ecl)OTOHa =hv = 7r
hc
ABbeoaa = hv}cp = 1
Kp
2
mv~max
Exuumax = 2 = elUsyy

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOLLYI0 [IOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIJIOMar0IIy0 MOBEPXHOCTH

4.2

OU3NKA ATOMA

43

4.2.1

[Inanerapnas monens aroma

422

423

[Toctynarer Bopa. Mznydenne u mormiomenne (GOTOHOB MpHU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:

hv, = he =|E” —-E

mn - .
Y

m

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI 9HEPTHUU aTOMa BOAOpOaAA:

~13,63B
E,=———

"

, n=1,23 _.
n*

OU3NKA ATOMHOI'O APA

4.3.1

4.3.2

Hyxnonnas moznens siapa I'eitzenOepra — MBanenko. 3apsn

sapa. MaccoBoe 4HuCIIo sapa. H3oTombl

PannoakTUBHOCTE.

Anbda-pacnan:
A A 4
7 X—>> Y+ ,He

bera-pacnan.




DeKTpOHHBIN B-pacnai:

A A [ J—
XY+ je+v,

[To3uTpouHsIii B-pacnan:

X Y+ e+ v,
l'amMmma-uznydenue
3aKOH paIi0aKTUBHOTO pacnajia:

-t

N(t) = Ny % 2T

433
IIycts m — Macca paguoakTUBHOIO BeniecTa. Torga

-t
m(t) =mgy* 2T

434 Snepubie peakuuu. JleneHue u CUHTES s1Iep




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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