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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUN M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYaroMXcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruy OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCS CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHS IO3BOJIET Peau30BaTh
3a/layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs O0Opa3oBaHUs B
opraHuzanuax MpodhecCUOHATBLHOrO O00pa3oBaHUs 1O Pa3IuYHbBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKHM Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe). HayuHno-
METOJOJIOTHYECKONH OCHOBOM I pPa3pabOTKM TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yIiyOJIEHHOM
yYpOBHE, SIBIISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/T.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00ydeHus.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISAMU (DU3UKH TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH ISl peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOAXOJIOB K TpENoJaBaHuio0 (U3UKA HA YIIYOJIEHHOM YpOBHE MPH YCIOBUU
COXpaHEHUS 00S3aTEIHPHON YaCTH COJEPIKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB M SBICHHM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3UYECKUX 3HAHUN ONpENeNuiio XapakTep U OypHOE pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOCHMS KOCMOCA,
NOJIyYeHHUsSI HOBBIX MaTepHaliOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B (GOpMUpOBaHWE YMEHUN NMPUMEHITh HAYYHBIA METOJ MMO3HAHMS
IPU BBITOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kkypca (pU3uKH Ha ypOBHE CpeHEr0 0011ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepualnl Kypca (GU3HKU
o0beMHEH BOKpYr (Qusnmyeckux Teopui. Beaymum B Kypce sBIseTcs
(dbopMupOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (HU3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HDABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO nmoaxona. s pusuku peamuzanust 3THX
MIPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA Kak
MOCTOSIHHO JelicTBytonlero ¢akropa yudeOHoro mpouecca. s yriayOia€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOSATENIBHOTO YYEHMUYECKOTO JKCIEPUMEHTA,
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BKJTIOYAIONIETO (DPOHTANIbHBIE YYCHHUYECKHUE OIBITHI MPH HW3YYCHHH HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3auuu pU3nYecKoro npakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, n1ubO MOCiE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJIacCOB. BTopoi cmocod — 3To mHTerpamust padbor
MPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOASTCS B IMpOLECCe
u3ydeHus paszaena (temsl). [Ipu sTom moj paboTramMu NMpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE  HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS 1O PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOIO BH1a 0€3 MOoIaroBoil HHCTPYKLHUH.

B nporpamme mno (QusMke cuUcTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMAaTHKH JJIs 3TUX BHJOB YUYEHUYECKHX IMPAKTHYECKHX PabOT OCYIIECTBISETCS
y4acTHUKaMHu 00pa30BaTeNIbHOIO MPOoLiecca UCXOAs U3 OCOOCHHOCTEN MOYpPOUYHOTO
IUIAHUPOBAHUS W OcHamlleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecneunBaercs
OBIIZICHHE OOYYAIOIIMMUCS YMEHHUSMHU TMPOBOJWUTH TMPSIMbIE W KOCBEHHBIC
MU3MEPCHHS, WCCIICIOBAHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHuE yensieTcs pEIIeHNI0 PacU€THBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (U3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfesia Kypca, TaK MU HUHTErpUpYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3zaesioB. i KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHus Ha OOBICHEHHE/NpeNCKa3aHue MPOTEKAHUsS (PU3HUYECKUX
SIBJICHUH U TIPOILIECCOB B OKPY’KAIOIIEH JKU3HM, TpeOyromue BbiOopa (HU3nIecKou
MOJIETIU JJII CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrieueHnIo0 yueOHOTO mpoliecca Kypce Gu3uku yriyoJI€HHOTO YPOBHS Ha YPOBHE
CpeqHero oomero oOpa3oBaHUS JOJDKEH H3ydaTbCs B YCJIOBUSAX IPEIMETHOTO
kabuHeTa. B kaOuHere GU3WMKH MODKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE
o0opyaOBaHME 7S BHITTOJIHEHHSI YKa3aHHBIX B IPOrpamMMe Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalnoHHOE  000pyAoBaHHe (OPMHPYETCS B COOTBETCTBUHM C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIFOYEBBIX JEMOHCTpAIii s
WCCJICIOBAaHUS  W3Y4aeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHUI.

JlaboparopHoe o00opyaoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
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OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsa. TemMaTH4yecKue KOMIUIEKTHI
1a00paToOpHOTrO OOOPYOBAaHMS JIOKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(dopMHUpOBaHUE HHTEpEca U CTPEMIICHHS OOy4YaloOIIHUXCA K HaydHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE UX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3YUYEHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPEICTABICHUNA O poiu (PU3MKK [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1iefiel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC U IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3NIECKOM
MOJIETIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3AaHue (U3NYECKOU
MOJIEIM, aJEKBAaTHON YCIOBHSAM 3aJayd, B TOM WYHCIE 3aJad HHKEHEPHOIO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATENILHOTO IJIAHUPOBAHUS U TPOBEIACHUS
du3nuecknx OSKCIEPUMEHTOB, aHAIM3a W HHTEpHpeTannu  MHPOPMAINH,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATECIIbHOCTH;



pa3BuTHe uHTEpeca K chepaM mpodecCroHaTbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeaHETO OOIIero
oOpa3oBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
00pa30BaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme mo (¢GU3MKE TMepedeHb JIaOOpaTOpPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. Hay4Hnslit MeTOX MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuid  pusznueckux  BenuuyuH  (abCoyfOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHas TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaabHas KUAKOCTh, UJICAJIbHBIN Ta3, TOUCUHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHON HAay4YHOU KapTHHBI
MHUpA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENMU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl u3MepeHus
du3MUecKrX BETUYUH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpellHsSsI CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKU OT BPEMEHU U HUX
rpaduxu.

CBobOomHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHEe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEPUANIBHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTPOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JNBUKEHHE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieI0BaHus JBUKEHUH.

Nnnroctpanus npeesibHOro NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue nABMkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

HamnpaBiienre CKOpocTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHMEe TyTeH, TPACKTOPUHM, CKOPOCTEH ABUKEHUS OJHOI'O U TOTO K€ Teja
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHS C LIEJbIO ONpPEAETICHNUS MITHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexOMEeHI0BaHO
UCIIOJIb30BaHue HU(ppoBOH 1a00paTopun).

N3yuenune nBrkeHus Tea, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka runoressl
0 IMpsAMOM MPONOPUHOHAIBHOM 3aBUCHUMOCTH MEXIY JNAJIBHOCTBIO IOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMS Tella IO OKPY)KHOCTHM C IOCTOSHHOM IO MOZIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/Ia 0OpalieHusi KOHUUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbpHble cucteMmsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3sununu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
MHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIEHUs OT BBICOTHI HAJY
MOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [BrkeHne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUjla TPEHUS TTOKOSI.
Koaddunment tperus. Cuna conpoTUBICHUS MPU ABMKCHUH Tea B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBH>KCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuuyeckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIINUIHUKH,
IBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBm>keHMs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHLIHAII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TE.

HN3mepenne Macc mo B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CUJ TIPH JABMKCHHUH OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pPE3UHOBOM 00pasiie, OT ux AedopMalui.

N3yuyeHnne ABUKEHUSA CHUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUsSI MO BEJIUYHMHE YIIIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBHKCHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cull, IPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HEeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHil paBHOBECHsS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvt coxpanenus 6 mexaHuke.

Nmirynbc MaTepraibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMbI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIynbca MarepuanbHOM TOUKM. lIpeacraBiieHue O cCoXpaHEeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SHEPTUU MAaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE >HEprus.
[loTenuuanbHast sHeprust ynpyro nedopMUpoOBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JI€ OJHOPOJHOrO Miapa (BHYTpHM M BHe Mmiapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymuM A Wa€adbHOM KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUHU.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUT'YPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHUs] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepTruu Mpu cBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUIIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICVCTBHM.

N3mepeHre KHHETUYECKOW YHEPTUH TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHHSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YAaCTUI[ BewlecTBa. MoAEIM CTPOEHHs Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locrosnnas ABorapo.
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TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3Mmepenus. lllkana
temnepatyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkaia temneparyp KensBuna). 3akon Jlanerona. M3omporeccs B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBIeHUEe U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEHd  KUHETUYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudeckue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
OapoMeTp, MoTydYeHUe HAaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchbio peasibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTsrkeHne MOJIEKYI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmonenne u nuccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mporecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIJI000MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne wW30TEpMHUYECKOro Ipolecca (PEKOMEHIOBAHO WCIIOJb30BaHHE
udpoBoii TabopaTopun).

N3yuenune n30XopHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUYECKON CHUCTEMBI. BHENIHE U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJTUUNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.
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Mogenp uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BBICOKUE
TeMnepaTypsl. BeipaxeHnue s BHyTPEHHEW 3HEPTUU OJHOATOMHOTO MJI€ATbHOIO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHepruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHus pabotel.  KouBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKoCcTh Tena. YAeabHass U MOJIsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Mailiepa. YelbHas TEIUIOTa CrOpaHUst
ToruBa. Pacuér konmmdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o0
aauabaTHOM TIpoIiecce.

[TepBoiii 3aK0H TepMoaMHAMUKHU. BHyTpeHHss1 sHeprus. KomnuecTBo TenioTs
U paboTa Kak Mephl M3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

Brtopoii 3aKk0H TepMOAMHAMUKH J1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3a/IaHHOE
PABHOBECHOE COCTOSIHUE TEPMOIAUHAMHYECKON CHCTEMBbI MPOXOAUT €IUHCTBEHHAs
anuabaTta. AOCOJIFOTHAsI TeMITepaTypa.

BTtopoii 3aKk0H TEpMOJITMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOIO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatumMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumne! gerctBus TermoBbix MamuH. KIT/I.

MaxkcumanesHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIULIMOHEP, AU3EJIbHBIA W KapOIOpaTOpHBIA ABUTrATENM, MHapoBas TypOuWHA,
MOJIyYEHUE CBEPXHHU3KUX TEeMIEpaTyp, YTWIM3ALUMS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOro TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne Temnepatypsl Ipu aanabaTHyecKoM PacIIupEeHUH.

BosnymHoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.
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KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPATypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUs.

HacepilieHHble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U JIaBJICHUS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIABJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numariusi.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHue. AHTAQpMOHHU3M TEIUIOBBIX K0JIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEeprun B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kamumnsipusie siBiieHud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAIIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3mepenne criibl MOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL ¢ MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHLIOTOHOBCKOM KHUJIKOCTH.
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Cnoco0bl U3MEPEHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS] KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEM.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3ydyeHue cBOMCTB HACHILIEHHBIX I1APOB.

N3mepenue abCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korpduiirieHTa NOBEPXHOCTHOTO HATSHKCHUSI.

N3mepenne moayns FOwra.

HccnenoBanune 3aBucUMOCTH  JedopMmalii  Pe3UHOBOro olpasua ot
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell W €€ MpOsBIEHUA. JJNEKTpUYecKHil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOAHUKHM, JUAJIEKTPUKHM U  TMOJYNPOBOJIHUKH.
DNeMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumopetictaue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moss.  [IpoOubrit  3apsa.  Jluawwm
HaIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHunan anexkTpocTaTuyecKoro nois. CB3b HANPSKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMATIOB [JISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpHO3ULNU AIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lorne
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy mmapa. [lome paBHOMEpPHO 3apsKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBbl JHHUN HANpPsHXKEHHOCTH O3TUX TOJEH W
SKBUIIOTCHIHAIBHBIX ITOBEPXHOCTEM.

[IpoBOJTHUKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexkrpudeckas
MIPOHUILIAEMOCTH BEHIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IMIIOCKOTO
KOHJIEHCATOpa.
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[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM BJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apSIKEHHBIX IJIACTHH.

Mogens anekTpoctatrudeckoro reueparopa (Bau ne ['paada).

[TpoBOJITHUKH B 3JEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHJIEHCATOPA ITIOCTOSTHHOM Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOopa.

3apsiika U pa3pszika KOHJIEHCATopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMHU, COJEpKAIIel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMUAJIOB (HampsKEHUSA ) npu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsixxkenue U u DJ1C é&.

3akon OMa [ yyacTKa ILeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOWIAJAW MOMNEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAWHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.
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MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMash Ha
pe3ucTope.

OJ1C n BHYyTpEeHHEE CONPOTUBIIEHUE HCTOUHUKA TOKA. 3akOH OMa 1Sl TOJTHOM
(3aMKHYTOM) sneKkTpuueckoil 1enu. MOIIHOCT, UCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosTHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUIECKOU SHEPTUM.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOJMO/A.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaINpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHUE TraJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco06bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
P KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuueckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHUS METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.
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[TonynpoBogHUKWU. CoOcTtBeHHas u MIpUMECHas MPOBOAUMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—n-nepexoa. [loimynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IMCCOLMALML.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DINIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIH W HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30paspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETONO/, TaJIbBaHUKA, paUHUPOBAHUE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh CONIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii pasps U NPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKU MPAKTUKYM.

Cnioco0bl n3MepeHus: PU3NYECKUX BEIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecknx BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

Me:xnpeaMeTHbIe CBI3H.

Nzydenune kypca ¢puzuku yriny0aéHHoro ypoBHs B 10 kiacce oCcyIiecTBIsIeTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
Oumonoruu, XuMuHu, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEM 0006 HAYUH 020
no3HanuA: SBICHUE, HAy4HbIA (akTt, rumnore3a, (U3MYECKas BEIWYMHA, 3aKOH,
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Teopusl, HAONIOJCHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUHM. JIunelHas QyHKuus,
napabona, runep6osa, ux rpadpuku u cBoiicTBa. Tpuronomerpuiyeckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpesbl,
yTUIM3alUsl OUMOOPTraHMYECKOro TOIUIMBA [UIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUYECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHE HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPHUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKAass  TUCCOIMAIUsl, TalbBaHUWKA, JJICKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHUKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpOHILUTENH, pemeérdyaTrble KOHCTPYKINHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEDP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHUCJIE HAHOMATEpUajoB, MU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOnpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarmuTtHOM uHAyKuuu. I[lpunuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBiIeHUE U MOYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl Jlopena.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.
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TexHu4eckue YCTpOfICTBa N TCXHOJOIMYCCKHEC IIPOHCCChI: IPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MMOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW HHAyKuuu Papases.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAS
MeYyb, COJICHOU], 3alUTa OT JEKTPU3ALUU T MPHU JIBMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUs 2IEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHeEpaTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO# dHepruu). BuiBoja
JTMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJIeOAHUM M3 MX DHEPreTUUeCKOro u
KMHEMaTHUYECKOT'0 OIMCAaHUSI.

Amvmuryna u (dasza kosnebanuil. CBsI3b aMIUTMTYJbI KOJICOAHUN HCXOIHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHU! €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora kosneOanuit. Ilepwon Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. Ilepuom CBOOOAHBIX KoOJeOaHUN TPYKMHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOMW KPHUBOM.
ABTOKOJICOaHMS.

TexHuuecKue yCTpOMCTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBIKCHUS.

Ha6monenne He3aBUCUMOCTH TIEpHoa MalbIX KOJIeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuid 1 3aBUCUMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOaHUH OT CONIPOTHBIICHUS.

UccnenoBanne kosneOaHuWi Trpy3a Ha MAacCUBHOW MPYXKHUHE C UEJIbIO
dbopMupoBaHUs MPEACTABICHUH 00 WIeaTbHOW MOJICTH IPYKHHHOTO MasTHHKA.

3aKOH COXpaHECHUS SHEPTUM NP KOJIEOAHUAX T'Py3a Ha MPY>KUHE.

NccnenoBanne BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.
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W3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M MIPYKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanue BbIHYK/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUTUTY[IbI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHbIE KOJieOaHus. BoinyxaeHHbIe
AJIIEKTPOMArHUTHbIE KOJIeOaHMs.

[lepeMennblii TOK. MOITHOCTH TEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JICHUCTBYIOIIEE 3HAYEHHE CUJIbI TOKAa M HANPSOHKEHUS TpPU pazaudyHou ¢dopme
3aBUCUMOCTH MIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOWUJAJIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepempadya M MOTpediIeHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTHYECKHE MPOILECCHI: BICKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHRIX KOJIEOaHMiA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyXI€HHbIE CHHYCOUATbHbIE KOJIeOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUHM PE3UCTOpPA, KaTYIIKH
MHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IpUHIIKIL IeUCTBUS TpaHc(hopMaropa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaol, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbLE 80IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHenus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh paclpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHeE, MpeloMJeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsisHEHHE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YACTOTHI KOJI€OAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYAOW W
4acTOTOU KoJIeOaHMI.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, TPEIIOMIIEHUE,
noJisspu3anys, tudpaxius, nHTepdepeHIns.

O6Hapy:xeHue nH(OPaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaot, npaKmuKym.
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N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yudeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4euyHbIli HICTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue m3oOpaxkeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETA U COOTHOLIEHUE JUIUH BOJIH IPU NEPEX0]I€ MOHOXPOMATUYECKOT O CBETA YEPE3
IpaHULly pa3zena ABYyX ONTUYECKHUX CPEN.

Xon nyueit B mpusMme. [ucnepcusi cBera. CioxHbIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

Cobuparorue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U OINTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3bBI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakKeHUW TOYKM M OTpe3Ka MPsSMOU B
coOMparoUUX U PACCEUBAIOIINX JIMH3AX U UX CUCTeMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpaximoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenoMieHus CBETa.

HabmroneHre noaHoro BHyTPEHHEro OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB U300paK€HUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noasipuzainu cBeTa.

[TpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucuMocTH (DOKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
npUMepe KUIKUX JIMH3).

N3mepenue HhoKycHOTro pacCTOSHUS paCCEUBAIOIINX JIHMH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN 1 MOJIIPU3AIK CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3ayuyeHUs Ha IBYX HIEIsX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qiMHbl CBETOBOUM BOJIHBI.

[TonydyeHne cnekTpa U3Iy4YEHHUS! CBETOAMOAA TIPU MOMOIIN AUGPAKIIUMOHHOM
PELIETKH.

Pa3nesn 6. OcHOBBI cienMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLIBI TPUMEHUMOCTH KIIACCUYECKON MeXaHUKHU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHUe
BPEMEHHU U COKPALCHUE JJITUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.
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TexHu4eckre YCTPONCTBA W TEXHOJOTMYECKHE TPOLECCHI: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO Tella).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa st potodaddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakaroIllyro mnoBepxHocTh). Onbiter 1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ae bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JIOKAJIM3AIMU JABUXKYIIEWCS dactunbl. KopmyckynspHO-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIaX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUMK, TYHHENbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(eKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

HccnenoBanne 3aBUCMMOCTH  CONPOTUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ¢poTope3ncTopa.

N3mepenune nmocrosauol [Inanka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. Qu3uxa amoma.

OneITel MO HCCIENOBAHHUIO CTpOoeHHUs aToma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u norioiieHue (OTOHOB MPH MEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JPYTroil.
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Bunsl ciektpoB. CriekTp ypOBHEW HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3lyueHue cBerta. Jlazep.

TexHU4YeCcKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHLL.

OnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHUY,.

Hyxknonnas moznens sapa ['eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno siapa. M30Tomsl.

PanmnoaktTuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPTETUKH.

Mertozpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

dyHAaMEHTaJIbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mojenu. KBapk-riitooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHol Moaenu. TEéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIN peakTop, TEPMOSIAEPHBIN peakTop, aTOMHasi 00M0Oa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonpl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. Conneunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmmMa «CeKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3].

Muieunbiii I[Tyts — nHama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bosibiioro B3peiBa. PeMKTOBOE U3ITyUEHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCMHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3/uss CEBEpHOro MONyIIapusi U SIPKHE
3BE3/BI.

HaGmonenust B Temeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUH.

Du3nYeCKUl MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX H
MU(POBBIX M3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUHM  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoBTOPEHUE.
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O600uIeHne U cucTeMaTH3alus COJIEpKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELUAIBHOW TEOPUM OTHOCHUTENBbHOCTHY», «KBaHTOBas
puznkay», «3I€MEHThl ACTPOHOMHH U aCTPOPUZUKI.

Ponr ¢u3ukm u  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KapTUHE MHUpPa, 3HAYECHHUE ONMUCATEIIbHOM,
CUCTEMATU3UPYIOIEH,  OOBSICHUTENIBHOM W  MPOTHOCTHYECKOW  (DYHKIMIA
(uznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MIPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yrayonénHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTe€MaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ0
no3HanuA: SABIICHUE, Hay4HbIH (DakT, runoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEOopus, HaAONIOZICHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEelb, H3MEPEHHE,
HOrPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, M poBast 1abopaTopusi.

Mamemamuka: pelUICHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOus TPEYroJbHUKOB,
ompeiesIeHne TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozcua: snexTtpuyeckue SBICHUS B KUBOW MpuUpoie, KojieOaTelbHbIE
JIBYKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIpU IPOU3BOJCTBE
NIEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAIoLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MATrHUTHBIX PYI,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOI0 TOKAa, WHAYKIMOHHAs Ie4b,
JIMHUM 3JEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuoNpUEMHHK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, IepHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAkKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHON
Opra’Hu3anuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKECHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:
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MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON EeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIaTh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIMTaHuA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHME TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKOW HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJTUPOBATh M aKTyaJIW3UpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh e JIEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUC
PE3YNIBTATOB IEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATETLHOCTH,
KOOPJIMHUPOBATh W  BBIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI
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BJa/IeTh HAYYHON TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSAMU U METOJAMU
(u3HUECKON HAyKU;

BJaJ€Th  HABbIKAMM  y4e€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JlacTh (PU3HUKK, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOAO0B IMO3HAHUS;

BJIAJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTyallUsiX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX NMPOEKTOB B 00JIacTH
buzuky;

BBISIBJISITh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyalIM3UpOBATh 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxOAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJ€ PEIICHHS 3aJadd pPe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
JESITEIHbHOCTH, B TOM YUCJIE MPU U3YUYEHUU DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS 10 (HU3MKEe B MPAKTHYECKYIO0 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMH TMOJTyYeHUS] HHPOpMaUK GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATh IOUCK,
aHaIM3, CHCTEMATHU3AaIMI0 M HHTEPHpETalni0 WH(QOpPMAIUU Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTh UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPeOOBaHUN HPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpPMAlMU U 1EJIEBOM ayJIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO (OPMY MPECTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKA U BO BHE-YPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON Y MHIUBUIyaJIbHOM
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBISATh IUIaH
JIEUCTBUH, pactpelensiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH MTO3HABATEIbHYIO IS TEIILHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEAIOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmupsATh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JJUYHBIX MPEANOUYTCHUMH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHWIMH B 00IacTH
(¢u3HUKHN, TOCTOSTHHO TOBBINIATH CBOW 0OpPA30BATENbHBIN W KyIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII7[ HHTECJIJICKT:

33



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BIAJ€Th HABBIKAMU T[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCII0JIB30BaTh MPUEMBI peIIeKCHU IJIsI OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M ApryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce A0CTHKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHero ooOmiero oOpa3oBaHUs Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, peATNoJIararomni
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIACHUE, CIMOCOOHOCTH aManTHUPOBATHCS K
HMOIIMOHATBFHBIM W3MEHEHHSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K IOCTHXKEHHIO 1IeTU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI
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K konity o0yuenus B 10 knacce npeqMeTHbIE Pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

MOHUMATh POJb (PU3NKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMAJIbHOM M O3TUYECKOM cdepax AesTebHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAay4YHOH KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBSICHUTENbHON U
OPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckoll TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3MKUA U TEPMOIUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pasnuyarh ycIOBUS MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOIECCOB
(sBJIEHMIT): MHEpIMAJIbHASL cUCTeMa OTCYETa, a0COJIOTHO TBEPJOE TEIIO,
MaTepHualibHas TOYKa, paBHOYCKOPEHHOE ABMKEHHUE, CBOOOIHOE MajeHUeE,
abcoyiroTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIU Tra3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

pasnuyath yCJIOBHS (TpaHUIIbI, 00JacTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHHMYECKHE MPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHsS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['anmuiess mis CKOPOCTH U TEPEeMEIICHUS,
3akOHbl HbIOTOHA, TpPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIOBUSl pAaBHOBECHs TBEPAOrO Tena), MPU HTOM HCIOIb30BATH
MaTeMaTHYECKOE BBIPAKEHNUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHUi [ammies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAaHEHHS HUMITYJbCa M MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYISIpHOW (UBUKH U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHew
KMHETHUYECKOW DSHEPrHed TEIUIOBOTO JABHMXKEHUS M KOHIICHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMKCHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpAHEHHUS] PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOIb30BaTh
MaTeMaTUYeCKOE BHIPA)KEHHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS TPUMEHUMOCTH
ypaBHeHUsA MeHnneneeBa—KnaneiipoHa;

aHAIM3UPOBATh M OOBSACHATH BJIEKTPUUYECKUE SBICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHUSI M 3aKOHbBI AJEKTPOJMHAMUKHU (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
ANEKTPOCTATUYECKOTO TOJIsl, NPHUHLMI CYHEPIO3ULMH SIEKTPUUYECKUX
noJied, mpu 3TOM YKa3blBas yCIIOBUSA NMPUMEHMMOCTH 3akoHa Kynona, a
TaK)K€ MPAKTUYECKHU Ba)KHbIE€ COOTHOUIEHUS: 3akoHbl OMma aJjig ydacTka
Henu M s 3aMKHYTOM 3JIeKTpuYeckoil uenwu, 3akoH Jxoyns—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCMOJIb3Yys BEIMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIbI, TAaBJICHUE, TOTCHIIMAIbHAS YHEPTUsl, KHHETHUECKas SHEPTus,
MeXaHMuecKasi SHeprusi, pabora CHIIbl, IEHTPOCTPEMUTEIHHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHUJla YOPYTOCTH, CHUJIa TPEHHs, MOIIHOCTb, JHEpPrus
B3aMMOJICHCTBUS Tena ¢ 3eMIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHsl YIPYToi
nedopmaly Mpy>KUHbBI, KOJIMYECTBO TEIUIOThI, a0COJIIOTHASI TeMIIepaTypa
Tena, pabora B TEpPMOIWHAMUKE, BHYTPEHHSAS DHEPrUsl HUICATBHOIO
OJIHOATOMHOT'O Ta3a, paboTa UAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3nyxa, KII/] naeanbHOTrO TEMJIOBOTO ABUraTENsl; 3JIEKTPUUYECKOE MOJE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOTO I1apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIIASL
cuia, CUjla TOKa, HAMpsKEHHE, MOITHOCTh TOKA, DJIEKTpUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENH ¢
MOCJIEIOBATENIBHBIM U NApaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO OIS KOHAEHCATOPa;

OOBSICHATH  OCOOEHHOCTHM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
MEXaHMYECKOE JBWKEHHUE, TEIUIOBOE [JBH)KEHHWE YaCTHUI[ BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHHUE, AU(PPy3us, HcrapeHue,
KHAIIEHWE U KOHJECHCALVs, TUIABIICHUE U KPUCTAJIM3ALMS, HATIPABICHHOCTD
TEIUIONEPENAYUH, IEKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh TOBEPXHOCTH
3apsPKEHHOT0 TPOBOIHUKA;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIUUUHBI OT
IPYroi ¢ UCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHUH, TPU ’TOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUPOBATH pe3ynbTaThl IOJYYEHHOHW 3aBUCUMOCTH
bu3nYecKuX BEIMYMH B BuUAE TrpadukoB C Y4ETOM aOCONIOTHBIX
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MOTPENTHOCTE  M3MEpPEHWH, JieNaTh  BBIBOABI IO  pe3yJibTaTaM
HCCJICTIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI TIO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOJTr01aTh MpaBmiia 0€30MacHOT0 TPY/a MPH MTPOBEICHUH UCCIICTOBAHUIA B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHHS;

pemiath pacu€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJJaHHOM
¢du3HUecKkoll MOJICIbI0: Ha OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (usnMueckoil Mojaenu, OTBeuarolleld TpeOOBaHUAM  3ajayd,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOpUU TIPH HMCTOJIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajad,
IPOBOAUTH PAacU€Thl HA OCHOBAHUU MUMEIOIIUXCS JTaHHBIX, aHAIU3UPOBATh
PE3YNbTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYYEHHBIX
pE3yNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKHEC SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB PaOOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB,;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MMOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBSI3AHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIUH PKOJIOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIOB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH A JajdbHEHIIeTO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;

37



MPUMEHATh pa3iiMyHble cocoObl padoThl ¢ MH(pOpManuend (GpU3ndecKoro
COolepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uHbOpMALMK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(OpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u NO03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BHITIOJHEHUS
POEKTHBIX U YYEOHO-UCCIEeI0BATENCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AESTEIbHOCTD
B HECTaHJApTHBIX CHUTYallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpopecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xoniy oOyuenus B 11 knacce npeiMeTHBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTEIbHOCTH YeIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUUECKOU
NEATENIbHOCTU YEJIOBEKA U JAJIbHEHIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHUU,
3HAYEHUE OMNMCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBACHUTEIBHOU W
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUM — DJIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DU3UKHU, PpOJIb
dusnueckorr Teopuu B (POPMUPOBAHUHM TMPEJCTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KApTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX IPEACTABICHUN O IPUPO/IE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (U3HUUECKUX TEJ U TIPOIIECCOB
(s1BJI€HUI): OJTHOPOJIHOE SJIEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE OIS,
rapMOHMYECKHE KOJeOaHus, MaTeMaTUYeCKUM MAasITHUK, WIeaJbHbIN
MPYKUHHBIN MasITHUK, rapMOHHYECKHE BOJIHBI, ujeaabHbIN
KoJe0aTeNnbHbIi KOHTYp, TOHKAS JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAHTOBOM MOJICJIM CBETA;
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pa3nuyath yCJIOBUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIC TIOJIOKEHHUSI W 3aKOHBl DJIEKTPOJUHAMHUKUA U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJIEMEHTE DJJEKTPUYECKOM IeNu CcO CKOPOCTHIO
U3MEHEHUS CUJIbI TOKA, MTOCTYJAThI CIIEIUAIBHOU TEOPUH OTHOCUTEIILHOCTH
OUHINTEHHA);

aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUST ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dboToaddexTa, mepBwIii U BTOPOU MOCTYJIAThl bopa, MpUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'O YHCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PATUOAKTUBHOTO
pacrana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO TOJIS, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CHUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOJHHUKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIBC, TTOJIHAS SHEPT U, DHEPT U
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUSI U UMITYJIbC (HOTOHA, MACCOBOE YUCIIO
W 3apsij siApa, SHEPTHUS CBSA3U SPa;

OOBSCHATH  OCOOGHHOCTH  MpOTEKaHWUS  (QHU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TOJHOEC BHYTPEHHEE OTPaKCHHE,
dotosnexTpuueckuit 3pdext (pororddexr), anpda- u 6eTa-pacnaast aep,
ramMma-u3iaydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPAIIHBHOTO aHAIH3a |
paboTHI azepa;

OTIpeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CuiIbl AMmriepa u cuibl JlopeHna;

CTPOUTH U300paXKEeHUe, CO3aBAEMOE TIIIOCKUM 3€pKajioM, TOHKON JIMH30,
U PACCUUTHIBATH €TO XapAKTEPUCTUKH,

IPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMUYECKHE MOHSATHSA, TEOPUU U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS (PU3WYECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B MEKraJaKTHUYEeCKOU
cpeze; ABUKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHou;
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MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEpPEHUH, NpPU O3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUpOBATh  pe3ydbTaThl IMOJIYYEHHOM  3aBUCUMOCTH
(¢u3nueckuX BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEeIIHOCTE  M3MEpPEHUM, JenaTh  BBIBOJIBI IO  pe3yJibTaraM
UCCJIEI0BAHUS;

OPOBOAUTh KOCBEHHbIE H3MEPEHUsS (U3UUECKUX BEJIMYMH, MPU ITOM
BbIOMpATh ONTHUMAJIbHBII METOJ H3MEPEHMs, OLUEHUBATH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEATOKEHHOW TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHaJIU3UPOBAThH
NOJIYYEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeasioKeHHOU
TUIOTE3bL;

OMMKCHIBATH METOBI MOYYEHHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHU;
coOro1aTh MpaBuiia 6e30MacHOro Tpy/a Mpu MPOBEICHUN UCCIIEI0BAHUIN B
pamMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTHKymMa H  y4eOHo-
UCCJIeIOBATEIbCKON M TIPOEKTHOW JEeATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U J1a0OPATOPHOTO 000PYI0BAHNUS;

peumate pacy€THbIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
(¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEHarolue TpPeOOBaHUSAM 3a7aud, MPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUYECKUX TEOopuil
OpY  HCIOJB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallM 3HAHUN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATh JIOTMYECKYIO
LENOYKY PACCYKJIEHUI C OMIOPOM HAa N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKHEe SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHHUS JJIs1 OOBACHEHHMS OCHOBHBIX
MPUHLUIIOB pabOThl U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJOTUYECKUX MPOLECCOB;

IIPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 Mupa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAIM3UPOBATH U OLIEHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeSATENbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (DU3MYECKUMHU IIPOLIECCAMH, C
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MO3ULUN FKOJIOTHYECKON 0€30MaCHOCTH, NMPEACTABICHUN O pallMOHAIBHOM
IIPUPOJIOIIOIB30BAHUH, A TAKXKE Pa3yMHOM HCIIOJIB30BAHUM JOCTHKCHUUN
HayKl M TEXHOJIOTHM Ui JajJbHEHIIEro pa3BUTUS YEIO0BEYECKOIO
o01ecTBa;

OPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ MHpOpMaLUEH (PU3NUECKOTO
cColepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPU 3TOM MCMOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MpEeAbsSBICHHUS Yy4eOHOU W
HAYYHO-TONYJISIPHON MHPOPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaIMK, TOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMAUUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA MHPOpMALIUK;

IPOSIBIATH OpraHU3alOHHBIE 17} MIO3HABATEIbHbIE YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHITIOJIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENLCKUX PadoT;

paboTaTh B TpPyNIEe C MCIOJHEHUEM pPa3IUYHBIX COIMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAIMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXKJIOIO W3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON IPOOIIEMB;

HPOSIBJIATH MOTHBALMIO K Oyayiield npodecCuoHaIbHON AESITEIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TEa 5 1
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUs BeniecTBa. Da3oBeie 14 |
' HEePEXO b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 IToCTOSTHHBIN dIEKTPUYECKUN TOK 24 1
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4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHWI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
1.1 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHasE MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®u3nKa aTOMHOTO SA7pa U 3JIEMEHTAPHBIX 5

YACTHI]
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Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHHU U acTPOPUZUKU 12
Hroro no pazneny 12
Paznen 6. ®PU3HMUECKHWI MPAKTUKYM
6.1 @uU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Paznea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJIepKAHUS U OIbITa 15
' NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE BpeMst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie

o0pa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa O
pUpoie

Hayunb1ii MeTO1 MO3HAHUS U METObI
uccneaoBaHus GU3UIECKUX SIBJICHUN

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (hH3HKE

Crioco0Ob1 u3MepeHus GPU3NIECKIX
BEJIMYUH

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKIX
BEJTUYMH

MopenupoBanue B ¢pusuke. Posb u mecto
¢uzuku B GOpMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
JEeSITeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcueta. OTHOCUTEIIHLHOCTD
MCXaHHUYCCKOI'O ABUXKCHU . HpﬂMaﬂ n
06paTHa51 3aJa49u MCXaHUKH
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Pannyc-BexkTop MaTepuasbHON TOYKH, €70
IIPOEKLIUY HA OCU KOOPJAUHAT.
Tpaekropus. [lepemenienue. CKopocCTb.
Hx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JIBM>KEHUS

10

CrnosxeHune nepeMerieHnii U CKOpPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpocCTh. Yckopenue. [Ipsamoinmueitnoe
ABHUXKXCHUE C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBM)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe masieHre. Y CKopeHue
cBOOOHOTO MaJeHusI. 3aBHCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU30HTY

15

KpuBonuneiiHoe nBrokeHue. [[BrmKeHne
10 OKPY)KHOCTH. YTJIOBas U JIMHEHHAsI
ckopocTs. [leproa u yacTora.
LleHTpOCTPEMHUTEIILHOE U TIOJTHOE
yCKOpEHHe

16

KonTponsHas pabota o Teme
"Kuuemartuka"
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IIepsblii 3ak0oH Hprotona. Hepuuanbubie
cucremsl orcuéra. [IpuHuun

17 OTHOCHUTEIIBHOCTH [ anmuies.
HeunepunansHbie CUCTEMBI OTCUETA

13 Cuna. PaBHozelicTByro1as cuiia. Bropoit
3akoH Herotona. Macca

19 Bzanmopericteue Ten. Tpetnii 3akoH
HeroTona

20 [Ipunnun cynepno3uruu cui. Pemenne
3aJla4 Ha MpUMeHeHre 3akoHOB HeloToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MaccChl

2 Cuna TsDKecTH M ycKopeHue cBoOOHOTO
MaJIeHUs
JIBukeHne HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMMYECKasi CKOpOCTbh. 3akoHbl Kernepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUzbl cui

25 TpeHus. [IBuxkeHue B KUAKOCTH U rase C
Y4€TOM CHJIbI COITPOTUBIICHUSI CPE/IBI

26 JaBnenue. ['uapocrarnueckoe JaBicHUE.
Cunna Apxumena
AGCOIOTHO TBEPIOE TEIO.

27 ITocTynarensHOE U BpalaTesibHOE

ABUIKCHUC TBCPAOT'O TCJIa
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28

MoOMEHT CHIIBI OTHOCHTEIEHO OCH
BpaieHus. [linevo cumbl

29

CrnosxeHune cuil, IPUIOKEHHbBIX K
TBepaoMy Tery. LleHTp TspkecTH Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunasl paBHOBECHS

30

Pemenne 3amau

31

KonTponsHas pabora o teme
"Muunamuka. CtaTtuka TBEpIOTO Tena"

32

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPHAJIbHBIX TOUYEK. Teopema
O JIB)KEHHMHM LIEHTpa Mace

33

NmMmynbe critbl 1 U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHCHUsI UMITYJIhbCa.
PeaktuBHOE NBIKCHUE

34

MoOMEHT uMIy/Ibca MaTepPUATbLHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaoM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npecTaBieHne paboThl CHUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHAIBbHON TOUKH
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38

[ToTeHIManpHbBIE U HEIOTEHIIUAJIBHBIE
cuisl. [loteHnumansHas seprusa. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUn

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHymnu s uieanbHOM
HKHUJKOCTH

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHust MKT.
Juddysus. BpoyHoBckoe nBrKeHnE

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

44

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
KomnuaectsBo BemectBa. IlocTostHHAs
ABoraapo

45

Temnepatypa. TennoBoe paBHOBeCHE.
Ikana Lenbcus

46

Pemenue 3amau

47

NneansHbiii ra3. I'a30BbIe 3aKOHBI

48

Ypasuenue Menaeneena-Knaneilipona.
Pewrenue 3anau
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49

AbcomoTHas TeMieparypa. 3aKkoH
JanproHa

50

I/I3OHpOII€CCI)I B NACaJIbHOM ra3€ €
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
nzobapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenne 3amau

54

CBs13b a0COTIOTHON TeMIIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEepruen
MOCTYNATENBbHOTO TETJIOBOTO JIBUKEHUS
€€ yacTuil

55

O0001IeHre U cUCcTEMAaTU3aINS 3HAHUN
no teMe "Ocuosel MKT"

56

KonTtponpHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3ajlanue
BHEIIHUX ycioBul jyuist T/l cuctemsl.
Breminue 1 BHyTpeHHUE NTapaMeTpBbl.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HA4YCHMS BEJIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosibHas penakcanus T[]
CHUCTEMBI K TEINIOBOMY PABHOBECHIO
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59

Mogeins ueanpHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH ITOU MOJIENH

60

YpaBuenne MeHneneena-Kianelipona u
BBIpaKEHUE 11 BHYTPEHHEN SHEPruu

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJMHAMHUKE.

Brruncnenue paboTel o rpaduky
npouecca Ha pV-auarpamme

63

Tennonepenada kak croco0 M3MEHEHUS
BHyTpeHHe# 3Heprun T]| cuctemsr 6e3
COBEPILICHHS pabOTHI

64

KonBekmus, TermionpoBOIHOCTb,
M3ITyYCHHUE

65

KommuectBo Temorsl. Temno&éMKoOCTh
Tena. Y nenabHas U MOJISIpHAs
TEII0EMKOCTH BeELleCTBA. Y AeIbHAs
TEIJIOTa CTOPAHMS TOTLIMBA

66

Pacuér xonmruecTBa TEIIIOTHI NTPU
Terionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[IepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonnuecTBo TemnoTs! 1 paboTa Kak MephbI
U3MeHeHUs BHyTpeHHel sHepruun T /1
CUCTEMBI
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69

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatumocTs mpupoaHbIX
MIPOLIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanbHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenne 3amau

73

DKOIOTUYECKHE ACIIEKTEI HCITOJIL30BaHUS
TEIUIOBEIX IBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

74

Pemenue 3agau

75

O00011IeHre U cucTEMaTU3aNs 3HAHUN
no teme "Tepmoaunamuka. TennoBsie
MaIIuHe"

76

KonTtponsHas padoTa o treme
"TepmoanHamuka. TernaoBble MallIuHb"

77

[TapooOpa3zoBanre U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MmapooOpa3oBaHUs

78

HacrllenHpie 1 HeHACHIIICHHbBIC I1aps.l.
KadgecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATypPhbl KUIICHUA OT
JaBJICHHUA B ) KUAKOCTHU
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Brnaxxnocts Bo3yxa. AGCOIIOTHAS U

7 OTHOCHTEJIbHASI BIIAXKHOCTh

80 Pemenue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB

2 [InaBnenue u KpucrauM3anus. Y aeabHas
TeruioTa miasyeHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue

83 u cxarue. Caur. Monyns FOnra. Tlpenen
yapyrux nedopmarmii
TermmoBoe pacmmpeHue KUIKOCTEN U

84 TBEPABIX TEN. AHTAPMOHHU3M TEIJIOBBIX
KOJIEOaHUIT YaCTHI] BEIIECTBA

25 [IpeobpazoBanue 3HEpruu B (Ha30BBIX
nepexoiax

86 VYpaBHeHUE TEIJIOBOTO OaaHca

87 Pemrenue 3agau
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnsapueie siBnenus. JlaBinenue noa
HCKPUBJICHHON TOBEPXHOCTHIO KHUIAKOCTH.
®opmyia Jlamtaca
O06o001eHre u cucTeMaTu3anus 3HaHu|

89 110 Teme "ArperarHbie COCTOSIHUS
BemecTBa. das3oBbie nepexoap”
KonTponsHas pabota o Teme

90 "ArperatHble COCTOSIHHSI BEIIECTBA.

da30BbIe NTEPEXObI"
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91

DnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsa0B. [IpoBoaHUKH,
JMRJIEKTPUKH | TTOJTYITPOBOIHUKA

92

DneMEHTapHBIN ANEKTPUUECKUI 3apsil.
3aKOH COXpPaHEHUs AIEKTPUYECKOTO
3apsga

93

B3anmonerictre 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECKHUE 3aPSIbI

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JInaMM HANPSHKEHHOCTH
aneKTpudeckoro nosis. OqHOPOIHOE
ANEKTPUYECKOE MOJIe

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noyisa. PasHOCTh NOTEHIIMATIOB 1
HAIIpsXKCHUEC

98

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsjaa B
QJICKTPOCTATHUYCCKOM IIO0JIC. ITotennman
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs3b HaprI)KéHHOCTI/I IIOJII U1 PA3HOCTH
INOTCHIHAJIOB JIA 3JICKTPOCTATUHYCCKOI'O
I0JIA

100

[IpuHIMIT CynEepnO3ULIMHU ANEKTPUUECKUX
nojen

101

Pemenue 3amau
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[Tosie Toueunoro 3apsaa. [lose

102 .
PaBHOMEPHO 3apsHKEHHOU chephl
[ToJsie paBHOMEPHO 3apsKEHHOTO 1O

103 00béMy mapa. [Tone paBHOMEpPHO
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKHU B 3IEKTPOCTATHUECKOM
noJjie. YCcIoBrue paBHOBECHS 3apsiIOB

105 JIMDIIEKTPUKY U TIOJTYTIPOBOTHUKH B
AIEKTPOCTATUUECKOM I10JIE
Konnencarop. DneKTpo€MKOCTh

106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD
TJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coemMHEHUE
KOHJICHCAaTOPOB

108 [TocnenoBarensHOE COEAUHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa

110 Pemrenue 3agau

11 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Permrenue 3agau

113 O06o001eHre u cucTeMaTu3alus 3HaHu|
1o Teme "Jnekrpuyeckoe nojue"

114 KouTtponbHas paborta o teme

"Onextpuueckoe noie"”
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Cuia toka. [locTtossHHBII TOK. Y CIIOBUSI

115 CYILIECTBOBAHUS IIOCTOSTHHOTO
ANEKTPUUECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenue u 9/1C

17 3akon Oma JyIst y9acTKa L.
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJHOPOIHOTO MPOBOJIHUKA OT €r0 JIJTUHBI
Y TIJIOIIAU TIOTIEPEYHOTO CEUCHUS

119 VY aenpHOE COMMPOTHUBIICHHUE BEMIECTRA.
Pemenue 3agau

120 [TocnenoBarensHOE, MAapaUIETBHOE,
CMEIIaHHOE COECTMHEHHUE MTPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX
uenei. [IpaBuna Kupxroda

122 Pemmenue 3agau

123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

124 Pemrenue 3agau
MOIIHOCTb 31EKTPUYECKOTO TOKA.

125 TemnsoBass MOIITHOCTh, BhIACIsIEMas Ha
pesucrope

126 Permrenue 3agau

127 O/J1C 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHMKA TOKa

128 3akon Oma 715 IOJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIn
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129 Pewrenue 3agau 1

130 MouHOCTh UICTOYHUKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 KonzeHcarop B 11enu NOCTOSHHOTO TOKa 1

133 Pemrenue 3amau 1

134 Pemenue 3agau mo reme "[locTostHHBIM |
ANEKTPUIECKUHN TOK"

135 Pemenue 3agau mo reme "[locTostHHBIM |
ANEKTPUIECKUHN TOK"

136 Pemenue 3agaq o teMme "IlocToSTHHBIN 1
AIEKTPUYECKUN TOK"

O06o0menre 1 cucTeMaTru3aus 3HaHUH

137 1o teme "TIoCTOSIHHBIN 3JIEeKTPUUYECKHI 1
TOK"

138 KonTtponsHas padoTa o reme |
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
DnexTpuyecKkas IpoBOJIUMOCTh

139 Pa3IMYHBIX BEMIECTB. DIEKTPUUECKUN TOK 1
B MeTasuiax. CBepXnpoBOAUMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U

140 paciuiaBax 3JeKTPOJIMTOB. 3aKOHbI 1
Dapagest 115 IEKTPOIU3A

141 DneKkTpuyeckuii Tok B razax. [lnazma 1

142 DIEKTPUYECKUN TOK B BAKyyMe. |
Bakyymnbie npr0Oopbl

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX 1

144 [TosynpoBoAHUKOBBIE TPUOOPEI 1
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145

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANIPSKEHUS B
LIENIU IOCTOSTHHOTO TOKA MPY OMOIIH
aHAJIOTOBBIX U IH(PPOBBIX
U3MEpPUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ I (poBoil TabopaTopuei
o ¢usuke. [Ipumepsl usmepenus
(bu3MYECKUX BETMYHH NPU OMOIIN
KOMITBIOTEPHBIX TaTYUKOB"

146

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JABMKEHUS C
LIEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOW IIIOCKOCTH"
uinu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIKEeHUN"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHHsi CBOOOIHOTO
najgenus" win "M3ydenue qBukeHus
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

149

dusnueckuil NpakTUKYM 10 TeEMe
"N3ydyeHne IBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJyJIIO
ckopoctbio" min "HccnenoBanue
3aBHCHUMOCTH MepHoaa oOpaleHus
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KOHHUYECKOTO MasATHHUKA OT €ro
napameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACUCTBYIONIEH CUITBI
IIpH IBKEHUU OpyCKa M0 HAKJIOHHOM
mwockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aegopmarmn"
niu "M3yueHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JIErKui OJ10K"

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduireHTa TpeHus mno
BEJIMYMHE YIII0BOTO KOA(PPHUIIHCHTA
3aBucumoctu Frp(N)" unu
"UccnenoBanue QBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
koahdunmentTom Tpenus" wiu "M3ydenue
JBUKEHHS Tpy3a Ha Baly C TpEHUEM"

153

dusnueckuil NpakTUKYM 10 TeEMe
"HccnenoBanue yciuoBH paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "KoHcTtpynpoBanue
KPOHIUTEHHOB U pacuéT CUJI ynpyroctu"
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niu "M3ydeHne ycTonuuBOCTH TBEPIOTO
TEJa, UMEIOLIET0 IUIOIA/lb OOPhI"

154

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY niyTu" unu "M3mepenue
CHWJIBI TSITU, CKOPOCTU MOJIENH
AIEKTPOMOOUIISE U MOIIHOCTH CHUJIBI TATH"
nin "CpaBHeHHE U3MEHEHHS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanne coXpaHeHUs UMITYITbCa
IIpU YIIPYrOM B3aUMOJACUCTBUN'" WIIN
"N3mepeHne KHHETUYECKOW SHEPTUH Tella
110 TOPMO3HOMY ITyTH"

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
uudposoit JabopaTopun)" uiu
"M3ydyeHnne n30XopHOro mpoiecca’ uin
"N3yuenue n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUSA"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaenbHo# Ternoémkoctu"
nu "VccnenoBanue mpoiecca OCThIBaHUS
Berecta" win "MccnenoBanue
aauabatHoro npouecca” uin "HM3yuenue
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUA U
TEMIIepaTypbl KUIIEHUS KUIKOCTEH"

62



157

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIapEHUS
xuakocren" wim "M3mepenue ynenpHoOu
TEIJIOTHI TUTABJICHUS JIba" WIIH
"N3y4yeHne cBONCTB HACBILIEHHBIX M1apoB"
niu "M3MepeHne abCco0THOM BIIaXKHOCTH
BO3JlyXa M OLIEHKa Macchl apoB B
nomenieHun". Msmepenue korpdunmenta
MMOBEPXHOCTHOTO HATSKEHUS

158

@uU3NYECKU IPAKTUKYM I10 TEME
"Habnroienne mpeBparieHust SHEpPTruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroaunona’ wim "M3ydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKAILIEH
KoHAeHcarop" win "Pacnpenenenue
Pa3HOCTHU MOTEHITUAIOB (HAMPSHKEHUS)
MPY MOCIIEI0BATEIIBHOM COCIMHEHNUN
KOHJEHCAaTOpOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO COEIUHEHMUS
pe3ucropoB" win "M3MepeHue yeabHoro
COMPOTHBIICHUS TPOBOJHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA
OT HaIpPsHKEHUS JUIS JIaMITbl HaKaIuBaHus "

160

Ou3nyecKuil MPakTUKyM 10 TEME
"Habmronenue anexktponuza’ min
"U3mepenue 3apsa 0JHOBATIEHTHOTO
noHa" miu "HUccieqoBanne 3aBUCMMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
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temneparypsl" uin "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKU Auoa"

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sI 3HAHWIA 110 TeMe
"Kunematuka"

162

PesepBHrIit ypok. O600IICHNE 1
cHCTeMaTH3aIlKs 3HAaHUM 110 TeMe
"Munamuxa"

163

PesepBubIit ypok. O60011eHNE U
cucremMatu3anus 3HAaHUH 110 TEME
"CraTtuka TBEpOro Tema"

164

PeseprubIit ypok. O6001IeHNE 1
cucreMaru3sanus 3HAaHUH 10 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHU 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

166

Peseprubiit ypok. O6001meHNE 1
CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBbie MalIuHb"

167

PesepBusiit ypok. O6001IeHE U
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperaTtHbi€ COCTOSIHUS BEIIECTBA.
®dazoBble IEpexoan”

168

PesepBHslit ypok. O6o01IeHEe 1
CHCTeMaTH3alus 3HAHUH 10 TeMe
"Onexrpuueckoe noie"
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PesepBHeiit ypok. O600IIeHNE 1

169 cUCTeMaTu3alus 3HaHUM 110 TeMe 1
"IloCTOSIHHBIN 37eKTpUYECKU TOK"
PesepBHeIit ypok. O600IICHNE 1
170 cucreMaruzalus 3Haui no teme "Toku B 1
pa3nuyHbIX cperax”
OBIIEE KOJIJMYECTBO YACOB I1O 170 16

[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoabubie  Hpakrireckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
B3anMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 U MIPOBOJIHUKOB C TOKOM. MarautHoe 1
nose. ['unoresa Ammepa
Bekrop marautHON mHAyKIMu. [IpuHmn
2 CyNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW WHIYKIIUH
3 MarauTHO€ 10JIe TPOBOTHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOJ1yJib. JIBHKEHUE 3apsIKEHHOM YaCTHUIIbI 1
B OJJTHOPOJAHOM MAarHUTHOM IIOJIE
Permrenue 3agau 1
Pabota cunbl Jlopenna 1
10 Permrenue 3agau 1
1 MarsuTHO€ 1oJie B BEILIECTBE. |

q)eppOMaFHeTI/IKI/I, napa- 1 1naMaruCTuKu
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OcHOBHBIE CBOWCTBA (heppOMArHETUKOB.

12 [Tpumenenue heppoMarHeTHKOB

13 Pemenne 3amau no reme "MarautHoe
moJie"

14 Pemenne 3amau no reme "MarautHoe
moJie"

s SIBneHue ANeKTPOMArHUTHOM UHIYKIIUH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUU

16 OC unnykuuu

17 3aKOH AMEKTPOMArHUTHON UHIYKIIUH
®dapanes

18 Buxpesoe anekrpuueckoe mose. Toku
dyko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
MIPOBOTHUKAX

20 Pemmenue 3agau

21 [IpaBuno Jlenua

” NupyktuBHOCTh. Karymika
WHJIYKTUBHOCTH B IIETIH ITOCTOSTHHOTO TOKa

3 SBnenne camounaykiuu. IJ1C
CaMOMH]TyKIIUH

4 DHeprus MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemrenne 3amau

26 O0o001IeHNE B CHCTEMAaTH3alKs 3HAHUH 110

TeMe "DnexkTpoauHamMuka"
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KonTtposneHas paboTa 1o teme

27 |
DneKkTpoauHaMuKa"

)% Konebarenpras cucrema. CBOOO HBIE
KoJjebanus. 'apMOHUYECKUE KOJICOaHHUSI

29 KunemaTtnueckoe u fTHHAMHAYECKOE
OTIMICaHUE KOJICOATCIIbHBIX JBUKCHHMA
DHepreTuveckoe onvucanue. BeiBos
JTUHAMUAYECKOTO OTMCAHUS

30 TapMOHHYECKUX KOJIEOAaHUW U3 UX
SHEPTEeTUYECKOTO M KHHEMaTUYECKOTO
OTIMCAHUS

31 Ammunryaa u $asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MaJIBIX CBOOOJHBIX KOJIEOaHUI

32 MaTeMaTHu4ecKoro MasiTHuka. [lepuon
CBOOOTHBIX KOJIEOAHUH TTPYKUHHOTO
MasiTHUKa

1 3aryxaroniue KojeOanus. BeiHyXIeHHbIC
kosebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Permrenue 3agau
Ypok-koHpepennus "MexaHuueckue

36 KoJieOaHus B My3bIKAJIbHBIX
HHCTpyMeHTax"

37 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o
Teme "MexaHnuyeckue Koyueoanus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.

KonebarenbHbIi KOHTYD
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®opmyna Tomcona. CBsi3b aMILTUTY b

39 3apsijia KOHJIEHCATOpa C aMIUIUTYA0U CUJTBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aKOoH COXpaHEHUs SHEPTHU B UI€ATbHOM
KoJ1e0aTeIbHOM KOHTYpPE
3aTyxarolne JEeKTPOMarHuTHbIE

41 KoJiebaHus. BeinyxieHHBIC
AIIEKTPOMATrHUTHBIC KOJICOaHUS

4 [Iepemennslit TOK. Pe3ucrop u
KOHJIGHCATOP B MM TIEPEMEHHOTO TOKA

13 Karyimka WHIyKTHBHOCTH B TIETTH
MePEMEHHOTO TOKa

m 3axoH Oma Juis 3IeKTPUYECKO Lenu
MEPEMEHHOT0 TOKa
MOoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ICHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B aeKkTprUUecKoi 1enu

47 Pemrenue 3agau
NneansHbIif Tpancopmarop.

48 [IpousBoicTBO, Nepenaya u NoTpedieHne
ANEKTPUYECKOM SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpolaneprun. Kynbrypa
WCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEAHEBHOM KU3HU

50 Pewrenue 3agau
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51

Pemenue 3amau

O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

52 " "
TeMe "DIeKTPOMarHUTHbIE KOJICOaHUs

53 Mexanndeckue BOJIHbI. XapaKTePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 WNndpa3syk u ynptpassyk. lllymooe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

57 Pemenne 3amau

53 DJIEKTPOMAarHuTHbHIE BOJIHBI. 3myyeHue
ANEKTPOMArHUTHBIX BOJTH

59 OHeprus MEKTPOMATHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH
[Ikayia 31eKTpOMarHUTHBIX BOJIH.

60 [IpumeHeHne JIeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY
[IpuHUHKIIBI PaIUOCBS3U U TEIEBUACHMUS.

61 Paaunonokanus. 31eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKArOLIEH Cpeibl

& KounTtponbHas pabora o teme
"Konebanus u BoaHBI"

63 Cgert. 3aKOH NPSAMOJIMHENHOTO
pacrpoCTpaHeHHUsI CBETa

64 Pemienue 3agau Ha npUMEHEHUE 3aKOHA

HpﬂMOJ’IHHCﬁHOFO pacnpoCTpaHCHUA CBECTA
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OTpa)KCHI/Ie cBera. Ilimockoe 3CpKaJIO.

65
Cdepuyeckoe 3epkaio
[Ipenmomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTENb

66 npenomiienus. [lonHoe BHyTpeHHEee
oTpakeHue. [IpenenbHbIi yroJ nojaHoro
BHYTPEHHETO OTPaKCHUSI

67 Pemrenue 3agau Ha mMpuMEHEHHE 3aKOHOB
OTPaKEHHUS U MPETOMIICHUS CBETA

68 Xon nydeit B mpusMe. Jlucnepceus certa.
CrnoxHblif cocTaB 6emoro cBera. et

69 JInn3el. DOKYCHOE PACCTOSTHUE U
OTNITHYECKAs CUJIA JIMH3BI

70 [TocTpoenne n3o0pakeHUH B TMH3aX U UX
cucTeMax. YBEJINYECHHE JINH3bI
Pewrenne 3agau Ha mocTpoeHue

71 n300pakeHUH, TOIy4aeMbIX C IIOMOIIIBIO
JIMH3

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3agau. [Ipenenbr npuMeHMMOCTH
F€OMETPUUECKOU ONITUKH

74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 Hurepdepennus ceeta

77 KorepeHnTHble HICTOYHUKHU. Y CIIOBUS
HaOI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemrenne 3agau
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79 [Ipumenenue naTEephepeHINN

80 Hudpakmnus cBeta

81 Hudpaxnuonnas pemeérka. Y cioBue
HaOJIO/IEHUS TIIaBHBIX MAaKCHMYMOB

82 Pewrenne 3anau

23 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemrenne 3anau

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE

26 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
teme "OnTuka"

87 KonTponbHas pabota o teme «OnTuka»
['paHuLIBl MPUMEHUMOCTH KJIIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI JIEKTPOAUHAMUKHU U
MPUHIIUI OTHOCUTEIBHOCTH

29 [ToctynaTel cnennaibHON TEOPUHN
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobpazoBanus JlopeHmna. Ycinosue

90 NPUIUHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHHE BpEMEHHU
U COKpaIIeHHUE JITHHbI

01 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHUILIbI
CBs13p Macchl ¢ SJHEPTUEN U UMITYJILCOM

92 PENATUBUCTCKON YaCTULIbl. DHEPIHUs

IIOKOA
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93 PaBHOBECHOE TEIIOBOE U3Ty4YEHUE 1

94 3akoH cMenieHus Buna 1

95 ['mnote3a M. Ilnanka o kBantax. ®oToHbI 1

96 DHeprus ¥ UMITyJIbC POTOHA 1

97 ®otoaddext. Onpitel A. I'. Cronerosa. |
3akonsl poTodddexTa
VYpaBHeHue DUHIITEITHA 1715

98 dbotorddexra. "KpacHas rpanuma" 1
dboTorddexra

99 JlaBnieaune cBeta. OmeiTel I1. H. JleGeneBa 1

100 BosiHOBBIE CBOMCTBA YacTHUIL 1
Bounb! ne bpoiins. J{nmuHa BoJIHBI A€

101 Bpoiins u pazmeps! 00J1aCTH JOKAIH3aUN 1
JBOKYIIEHCS] YaCTHUIIbI

102 KopnyckysipHO-BOJIHOBOU Ayaau3m 1

103 Judpakuus >IeKTPOHOB Ha KPUCTAJLIaxX 1
Crnenuduka u3MepeHu B MUKPOMHPE.

104 CooTHOUIECHHS HEONTPEACIEHHOCTEN 1
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q 1

106 Pemenue pacu€THbix 3a1a4 1
KonTponsHas paborta no Temam: "OCHOBBI

107 CTO", "KopiycKyaspHO-BOJIHOBOI 1
nyanusm"
OMBITHI 110 UCCIIETIOBAHUIO CTPOEHUS

108 aroma. IImanerapnas Mmozens aroma 1

Pesepdopna
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109

ITocrynater bopa

110

Buasl criektpoB. CriekTp ypoBHE#
SHEpPruy aToMa BOJI0po/ia

111

CrnoHTaHHOE B BBIHYXJICHHOC U3JTYYCHHC
CBCTa

112

Jlazep

113

Hyxnonnas mozaens siipa [ eiizenOepra-
NBanenko. 3apsa u MacCOBOE UMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

114

3aKOH paJiMOaKTUBHOTO pacnajia.
CBoOiICTBa HOHU3UPYIOLIETO U3ITyYEHUS.
BinsiHue painoakTHBHOCTH Ha KUBBIE
opranusmsl. [lozumerpus

115

DHeprus CBA3U HyKJIOHOB B siIpe.
SAnepubie cunbl. JledekT Macchl sapa.
SnepHbie peakuuu. SAnepHble peaKTOPBbI.
[IpoGnembl ynpaBiissieMoro TepMOosAEpHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUS AIEPHON SHEPTETUKH

116

MeTopl perucTpaly U UCCIeI0BaHUS
AJIEMEHTaPHBIX YaCTHII.
@OyHIaMeHTaTbHbIE B3aUMO/ICHCTBUSL.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CTaHAapTHON MOJCIIH.
KBapk-rirooHHast MOJI€Nb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
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sHeprusa. ENMHCTBO pU3NUECKOi KapTHHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMUU. 3HAYECHUE
aCTPOHOMUHU

119

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 151
00BSICHEHUS IPUPOIBI KOCMHYECKHIX
00BEeKTOB. METO/IbI aCTPOHOMHYECKHUX
HCCIeIOBaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChEpHas
aCTPOHOMUS

121

Bun 3B€3anoro He6a. Co3Be3usi, spkue
3Bé3)IBI, IJIAHETHI, UX BUIUMOC JIBUKECHUC

122

Conueunas cucrema. Connite. ConHeunas
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crnieKTpanabHbIi Kj1acc —
CBETUMOCTB"

124

3BC3I[BI rJIaBHOM IOCJICa0BAaTCIBbHOCTHU

125

Buytpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O
MPOUCXOKACHUH U 3BoJronnK CoJIHLIA U
3BE3]1. DTaIlbl )KU3HU 3BE3]

126

Muneunsiii [1yre — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE OBIPHI B AApAX
raJIakTUK
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127

Bcenennas. Paciiupenue BeeneHHOIM.
3akon Xa66na. Teopus bosnbmioro B3peiBa.
PenukroBoe n3nydeHue

128

MacmraGHast cTpykTypa Beenennoii.
MeraraiakTuka

129

Hepeménnpie mpoOieMbl acCTpOHOMUU

130

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBaHue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBanne CBOMCTB
dbeppomarnetrukoB" unu "MccnenoBanue
JEHCTBUSI TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue cuiibl Amrepa’ uinum
"M3ydyeHne 3aBUCUMOCTU CHJIbI AMIIepa OT
cunbl Toka" i "OnpeneneHue
MarHUTHON MHAYKIIMU Ha OCHOBE
U3MepeHus cuinsl Ammepa"

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIMU BUXPEBOTO
MarHUTHOTO HosA"

133

dusnueckuil NpakTUKYM 10 TeMe
"UccnenoBanue sBI€HUS CAMOMHAYKIUN"
i "COopka MOJIENH 3JIEKTPOMarHUTHOTO
regeparopa"
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134

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOHBIX
KoJIeOaHUH HUTSHOTO U IPY>KHUHHOTO
MAasgTHUKOB"

135

PuU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpazoBaHne SHEPTUH B IPY>KUHHOM
MasTHHKE"

136

@uU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue mepeMEeHHOTO TOKa Yepe3
IIOCJIEJOBATEIILHO COCINHEHHBIC
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WIH
"UccnenoBanue paboThl HCTOYHUKOB
CBE€TA B LIENIH IIEPEMEHHOI0 TOKa"

137

DU3NYECKUH TPAKTUKYM 10 TEME

1

"N3ydyeHue mapameTpoB 3ByKOBOW BOJIHBI'

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresisi IpeoMICHUS
crexia" i "Ilonydenne n300pakeHus B
CUCTEMeE U3 IJIOCKOTO 3epKajia U JTUH3bI"

139

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosIHUA OT BelleCTBa (Ha mpUMepe
XKUakux JuH3)" wm "M3Mepenue
(hOKYCHOTO PacCcTOSTHUS paCCEUBAIOIINX
nuH3"

140

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habmronenue audpakuuu,
uHTep(EepeHINH U TOoJsIpU3alum cBera"
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141

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"Onpenenenyue UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX YacTuUll (10
doTorpadusiM TPEKOB 3apIKESHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

142

PuU3NYECKUI IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBeE uccienoBanus poroddpdexra” nnm
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HalpsuKeHUs"

143

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanue CiekTpa pa3peskKeHHOTO
aTOMAapHOTO BOJOPO/JIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yueHue MmoromieHus: OeTa-4acTuil
aIfoMUHNEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JUI OTIPEIeIICHUS
MOJIOKEHUSI HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHoOro nomymapus 1 sipkue 3B€31b1"
win "Habmonenus B Teneckorn JIyHsl,
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IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CKOIieHun"

146

O000111IeHNEe U CHCTEMATH3aIlis 3HAHHI.
Ponb pusuku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHUISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIEATEIbHOCTH YeJIOBEKa

147

O0600111eH1Ee U CUCTeMATH3allNs 3HAHUM.
Ponb u MecTo pu3MKM U ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

148

OO6o0menne u cucTeMaTu3alus 3HaHHU.
Ponb pusnueckoit Teopun B
(hOopMHUPOBAHHH MTPEICTABICHHH O
(bu3UYeCKO KapTHHE MUPA, MECTO
(hbM3UYECKO KapTUHBI MUPA B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJICTaBICHUN O IPUPOJIE

149

O00011eHne U cucTeEMaTU3aLs 3HAHUI 110
teme "Kunematuka"

150

O060011eHne U cucTeMaTU3aLs 3HAHUI 1O
teme "Kunematuka"

151

O06o0meHre 1 cucTeMaTru3arys 3HaHUH 110
teme "JIlunamMuka"

152

O00011IeHHE U cCUCTEMATH3AIMsI 3HAHUN 110
teme "Cratuka TBEepaoro rena'

153

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKe"
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154

O06o01IeHne U cucTeMaTu3anus 3HaHu| 0
TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YecKoi Teopun”

155

O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TerioBbie
MaIuHer"

156

O0001IeHNe U cCUCTEMAaTU3AIIUS 3HAHNUI 110
Teme "ArperaTHbI€ COCTOSIHUS BEIIIECTBA.
®da3o0BbIe Mepexopl"”

157

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
Teme "DnekTpudeckoe moie"

158

O600611eHre 1 cucTeMaTu3alus 3HaHu| 1o
TeMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK"

159

O0001IeHne U cucTeMaTU3alis 3HAHUM 110
teme "Toku B pa3nuyHbIX cpegax"

160

O0001IeHre U cUCTEMATU3ALINS 3HAHUN 110
teMe "MaruutHoe noJe"

161

Peseprubiit ypok. O6001meHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DnekTpoMarHuTHas MHAYKIUS"

162

PesepBuriit ypok. O6001IeHE U
CHCTEMAaTU3alMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojgeoanusa"

163

PesepBuriit ypok. O6001IeHE U
CUCTeMaTH3aIl¥sl 3HAHH 110 TeMe
"DneKTpoMarHuTHbIE KoeOaHus'

164

PesepBHrlit ypok. O600IeHNE U
cUCcTeMaTH3aIlHs 3HAHUH 10 TeME
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"MexaHn4YecKue U 3JEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
crcTeMaTH3aIlKs 3HAHUI 110 TeMe
"OnTuka"

166

PesepBHrIit ypok. O600IICHNE 1
CUcreMatTu3sanus 3HAaHUH 110 TEME
"Ocnosl CTO"

167

PesepBubIit ypok. O60011eHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucreMaTtu3anus 3HaHuu no teMme "duszrka
atoma"

169

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
ATOMHOTO SI7Jpa M 3JIEMEHTAPHBIX YacTHIl"

170

PeseprubIit ypok. O6001meHNEe 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DneMeHThl acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. «®uzuka» 10 xknacc cepun «Kiaccuueckuii kype» aBropos I'. SI. Msikuiena,
b. b. byxosnesa, H. H. Cotckoro, nox pepakuueit H. A. Ilapdentbenoii.
MzpatensctBo "lIpocBemenue"” 2021 r.

2. «®usuka» 11 knacc cepun «Knaccnueckuii Kype» aBTopos I'. S. Mskumesa,
b. b. byxosnesa, H. H. Cotckoro, nox penakuueit H. A. Ilapdentnenoii.

"IIpocBemenne" 2021 r.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. ®uszuka. Yroyonéunsiii ypoBeHb. 10 kimacc. Merogudeckoe mocodbue / A. B.
[latanuna. — 2-e u3., crepeorurt. — M. : JIpoda, 2020.

2. ®usuka. YruyOnéuusiii ypoBeHs. 11 kinacc. MeToaudeckoe mocooue K

yueOHukaMm ['. 5. MsakumeBa, A. 3. CunsikoBa / A. B. lllatanuna. — 2-e uzg.,

crepeorun. — M. : JIpoda, 2020.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. http://ege.edu.ru

2. http://fipi.ru

3. http://reshuege.ru

83



84



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 294690421595703939189969587970239985033448730093
Bnagenew Nykaw Onsbra HukonaesHa

OeicTevTened C 18.06.2024 no 18.06.2025



http://www.tcpdf.org

		2024-09-04T22:50:53+0500




