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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOi paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit ~ depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MLEJsAX, COAEpNKaHUM, O0OIen
CTpaTeruy OOYy4YeHHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCA CPEIACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YriayOJIEHHOTO YPOBHSI IMO3BOJSIET PEATU30BATh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBIICHUS CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno ¢usnuke omnpenenstoTcs IUTAHHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI TI0 T0JIaM 00yUYCHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX



MOJXOJI0B K MpenoJaBaHUui0 (U3MKKM Ha YIIIYOJIEHHOM YPOBHE MpPU YCJIOBHUH
COXpaHEeHUs 00A3aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHax IPUPOJbI, BBICTYyNAas B
KayecTBe y4eOHOIo IpeJMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm Mupe. IKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yIOIni
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, HM3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npUMEeHeHHe (U3NYECKUX 3HAHWM ONpeAeNuiio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIM
METO/I MO3HAHUS MPHU BHIMIOJHEHUN UMHU YY€OHBIX UCCIIEAOBAHMIA.

B ocHoBy kypca (pu3uku Ha ypoBHE cpeiHero 001ero oopa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzauus NPEAnonaracT HMCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJOTMYECKUMHU MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuzuku yromyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKXKe OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIUIIAX CUCTEMHO-AESATEILHOCTHOTO Mojaxoaa. s Gu3nku peanusaiust 3TUx
MPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK

3



MOCTOSIHHO JIelicTBytomero (¢akropa ydeOHoro mpoiecca. s yrimyOGiaéHHOro
YPOBHS — DO3TO CHCTEMa CaMOCTOSTENIBHOTO YYEHHYECKOTO HKCIIEPHMEHTA,
BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanuzanuu  (PU3MUECKOro TpakThuKymMa. B mepBoM ciydae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 knaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMH B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsi). [Ipu srom mojn paboramu
NpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEIOBAaHKUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OJKCIEPHMEHTA,
7a00paTOPHBIX padOT W MPaKTHKyMa TPEJCTaBIICHA CJIMHBIM TepeuyHeM. Brioop
TEMATUKH JIJI1 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYECCKUX Pa0bOT OCYIICCTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXOIs U3 OCOOEHHOCTEH MMOYypOYHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOwHeTa ¢(us3uku. Ilpm 3TOM oOOecrmeunBacTCs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 3a/JIaHHON (PU3MUYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. [[is kauecTBEeHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3HMYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BhIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepuaibHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHWE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTPAIIMOHHOE 000PYyIOBaHNE.

JlemoHCcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIi s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.



JlabopatopHoe o00oOpyJoBaHUE ISl YYEHUUECKUX MPAKTUYECKUX pPadboT
(dopMupyeTcst B BHAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUHL.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE HHTEpECa U CTPEMIICHHS OOydYaloIIMUXCA K HAYYHOMY
U3yYEHUI0 TPUPOABI, pA3BUTUE WX HWHTCIUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJ€ MO3HAHHS U (POpPMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U QPyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O ponu (PU3MKU [ PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE npeICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOM, TOATOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeiHero o01iero o0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOMmIMX (PU3HMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAC W IS TNPUHATUAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHUE (PU3NYECKMX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQZICHME METOJAMH CAMOCTOSATEIBHOTO IJIAHUPOBAHUS M TPOBEACHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENIEHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;



CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUH IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JIEATEIBbHOCTH;

pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeITeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pu3uka» Ha YpOBHE CpeaHEero oOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHET0 OOIETro
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OPATOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
NpOBEJICHUsT JIa0OPATOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslilt MeTOX HO3HAHUSI IPUPOABL.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBbIe M IU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEIO0, HWIeadbHas >KUAKOCTh, HJEaTbHBIM Ta3, TOUYCUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIIBHON TOYKU OT BPEMEHHU U UX
rpaduxu.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHeintHoe  nBukeHHE.  J[BMKEHHE  MATEpUAIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETD,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBOi CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHW IBHKEHHS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIOJIb30BaHue UG POBOI JabopaTopun).

WN3yuenue [BWXKEHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

WN3yuenue JBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OOpalleHus] KOHMYECKOro MasTHHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBhI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThI MU OT reorpaduyeckod MmMUPOTHL. J[BHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHUS CKOJBXKEHHUS U CUJIA TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHUYECKHUE IPOLECCHI: IMOAIINIIHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM [JBHKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MIEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
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Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHUuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUS BEJIUYMH, OIMHCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BbIpaXEHUE I BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Bbruuciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YaenbHas W MOJSIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTpPEHHEH  »Hepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKK JUISI HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEIUIOEMKOCTEN BEILIECTB.
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Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. Y aelibHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEINIbHAS BJIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOrO Tena. Pactsokenue u cxartue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEPexo1ax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.

14



Kanunnspusle siBneHus.

Mojiennn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMocTd jaedopMmaliui  PE3MHOBOTO oOpasia oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosist. OJHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOr0 ToJig (KaK OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTWHBI JMHUN HANpsHKEHHOCTH OJTHX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

15



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3apsIAKEHHBIX IIACTHUH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.
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Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.

17



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIIEHTHOI'O UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLIMALINSA, TaJbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIMHU), UCIHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTtHoM wuHAyKUMH. [IpuHomn cynepno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjieHUE U MOJYJb. JIBHI)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.
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TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTHU CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTpOMarHuTHOW wuHAykiuu Dapanges.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd IJC MHIOYKIIMM OT CKOPOCTH HU3MEHEHUSA
MarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmusvie padoomul, nPAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTMHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIOAHUM M3 UX DHEPreTUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOIHBIX KojeOaHUN MPYKHUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopmuvie pabomul, nPAKMUKYM.
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N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIUTYbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOITHOCTP TIEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOWUJAJIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: AICKTPUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocneqoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa 4epe3 MOCIeAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHHUS M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [IpMMEHEeHHe 3J€KTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHus ¥ IPETOMIICHUSI MEXaHUYECKHUX BOJH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

UccnenoBanre  CBOWCTB ~ AJEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)KEHHE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yudeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusme. [ucnepcusi cBera. CioxHbIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

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

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOECKIMOHHBIA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKOINAPAIUIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOS.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hotodddekra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonusl ne bpoins. [{nvna BonHbl Ae bpoiiis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4yeckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBIIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO]] OT HAIPSIKEHUSI.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3pekEeHHOI0 aTOMapHOrO BOAOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK JJIsi OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

Conneynas cucrema.

Counnue. ConHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIENOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.
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O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3ziesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GPU3NUECKONW TEOpUrd B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopus, HaONIOJCHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIUM Ha OCH KOOPJAWHAT, CJIOKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMs KPUCTAJUIMYECKOM pEHIETKH, CIIEKTPaJIbHBIMI
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTraTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IIEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:
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WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBUM B OKPYXKAKOLIEW cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BJa/IeTh HAYYHON TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HUeCKOl HayKU;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a1ady  (PU3UYECKOro
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 Y4EOHBIX NMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NMPUUYMHHO-CIEACTBEHHbIE CBA3M M aKTyalIM3UPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATH UX IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAaHUSA N0 (PU3UKE B TMPAKTUUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKKU U BO BHE-YpPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBI;

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

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATBEHON paOOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacnpeeNsiTh pojii ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JE€ATEIIBHOCTh B
obmacth (PU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOUTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.
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CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedlIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimero oOpa3oBaHUsS Yy  00ydaronImxcs

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, Ipearnoaaramui
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBLHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh  BBICTPAUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (YHKIUH  (QU3MUECKOW TEOpUHU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npolLeccoB (SIBJEHUI): HHepUMalbHAs CHCTeMa OTcu€Ta, aOCOIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMYECKOT0) Tela, UeaJbHbIi ra3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE IMIPOILIECChl U SBJICHHS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3aKkOHbl ~HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anunes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT u 3akoHB MOJIEKYISIpHOW (UBUKHA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHHS €r0 YacCTHUIl, CBA3b JIABJIECHUS UIACAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJCHUS, UCIONB3YS BEITUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus HJCAIBHOTO OJHOATOMHOTO Tra3za, paboTa HJEabHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJCKTPUKE, MOTEHUHAT DJIEKTPOCTAaTUYECKOTO TOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS AIEKTPUIECKOT O TOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHHE U KOHJCHCAWs, TUIaBJICHUE U KPUCTAJUIM3ALUsl, HAIPABICHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM
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aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATH AOCOJIOTHBIE H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJladyd C SIBHO 3aJJaHHOM M HESBHO 3aJIaHHOMN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJb30BAaHUM MAaTeMaTHUYCCKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaKKe UHTETpaIlui 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OI[CHUBATH MOCJEACTBUS OBITOBOM M TIPOU3BOICTBEHHOU
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH JUIA JadbHEHIIETO pa3BUTUS YEIIOBEYECKOTO
o01IecTBa;
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MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIS TOUCKA, NEepepabOTKM M MNpEeabsBICHUS Y4YEOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpyHIe C MCIOJIHEHUEM pPa3IUYHbIX COLMAJIBHBIX DOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesiTeNbHOCTH YeI0OBEKa, POJb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (HU3NYECKOM TEOpUH —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JINH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;
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pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHUYE€HHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIB3YSl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJIEKTPOJUHAMHUKUA U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, npaBuwio Jlennma, cBa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMd CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOILIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUST ~ KBaHTOBOM  (usuku  (ypaBHeHHUE  DWHINTEWHaA 1A
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOILIEHUS HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

OTMUCHIBATh (DU3NUECKUE TPOILECChl M SIBJICHUS, HMCIOJb3Yys BEIUYUHBI:
HaIPSKEHHOCTD JIEKTPUYECKOTO TOJIS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIIUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIa CAaMOMHAYKUWU, SHEPrus MAarHUTHOTO MOJIs
IPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TIOKOSI CBOOOJHOW 4YACTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3apsij spa, SHEPTUs CBSI3H SAPA;

OOBSICHATH  OCOOGHHOCTH  MpOTEKaHWUS  (DU3NYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI UHIYKIUS, CAMOWHIYKIIMS, PE30HAHC, HHTEPPEPECHIIHS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmagbi
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHLHOTO
aHanu3a v paboThI Jla3epa,

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIMOJIATalIINEe ACTPOHOMUYECKUE MOHSTHUS, TEOPUH U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYEeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
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NPOBOJUTh HCCIENOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOH 3aBUCUMOCTHU
(¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEITHOCTEH  WM3MEpeHW#, Jenarth BBIBOABI IO  pe3yibTaTram
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUS (U3MUECKUX BEIMYMH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKCHHON THIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOro1aTh TpaBmiia 6€30MacHOTO TPy/la PU MPOBEIACHUH HCCIICTOBAHUN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOEKTHON JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMUS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYalolue TPeOOBAHMAM 3aJauM, IPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PELICHUS ¢ YYETOM MOIYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpall 3HAHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpPON Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKUE 3HAHMUA [UIsI OOBSICHEHHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (M3MUYECKUMHU TMPOIECCAMH, C
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MO3UIINI HKOJIOTUUECKON 0€30MacHOCTH, IPEACTABICHUN O palliOHATLHOM
MPUPOAONOIB30BAHUM, @ TAKKE PAa3yMHOM HCMOJIb30BAHUU JTOCTUKEHUMN
HAYKA W TEXHOJOIMUA JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011ecTBa;

OPUMEHSATh pa3iudHble CIOCOObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOTO
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U NPEeAbSIBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIINU
uHopManuK, TMOTYYEHHOM W3 Ppa3IMUHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  MHGOpMalMIlO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMaIINY;

MPOSIBIISITH OpraHU3aI[MOHHbIC u MO3HABATEJIbHbIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B TpoIecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBLHBIX POJICH,
IJIAHUPOBATh PaOOTY TPYIIIBI, PAIMOHAIBLHO PACIPEACIISTh JACATEILHOCTh
B HECTAaHJIAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLICHMWBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBaeMOi POOIeMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuoOHAIbHON JAESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazmeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKOU TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSHHBIN 2INEKTPUUECKUI TOK 24 1
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4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO A/]pa U 3JI€MEHTapHBIX 5

YACTHI]
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Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoasubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 ®dusnka — pyHaaMeHTaIbHas HayKa O IPUPOJIE 1
9 Hayunb1ii MeTO/1 MO3HAHUS U METObI 1
UCCIEeIOBaHUS (PU3NYECKUX SBICHUN
3 DKCIIEpUMEHT U T€OpHs B IPOLIECCE MO3HAHUS 1
npupoabl. HabnroneHre u skCepuMeHT B GU3KKe
4 CriocoObl n3Mepenust GU3NYECKUX BETUUHH 1
5 AGCOIOTHAS M OTHOCHUTEJIbHAS MOTPEIIHOCTH 1
MU3MepeHul PU3NYeCKUX BETUUNH
MogenupoBanue B pusuke. Ponb u mecto Gpusnku
6 B (OPMHUPOBAHUU COBPEMEHHOM HAYIHOU 1
KapTHUHBI MUPA, B IPAKTUYECKOH IEATEIbHOCTU
monei
Mexanunueckoe apuxenue. Cucrema oTcyera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKECHHSL. 1
[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH
Pannyc-Bexktop MaTepuanbHON TOUKH, €TI0
8 MPOEKLIUU HAa OCH KoopauHaT. TpaekTopus. 1
ITepememenue. Cxkopocts. X mpoekiuu Ha ocu
KOOpJAUHAT
9 PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHUE. 1 IToaroroska k EI'O:

Fpa(bnqecxoe OIMMMCAHUC PABHOMCPHOTI'O

ege.sdamgia.ru,
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HpHMOHHHeﬁHOFO JBUXKCHUA

fipi.ru/ege

CrnosxeHue niepeMelieHnii U ckopoctel. Penenne

10
3a/1a4
HepaBHoMepHoe nBmxeHne. MroHoBeHHast [Toaroroska k EI'2:
11 CKOpOCTb. Yckopenue. [IpsmonuneiiHoe ege.sdamgia.ru ,
JBMKEHUE C TIOCTOSIHHBIM YCKOPEHUEM fipi.ru/ege
. [ToaroroBka k EI'D:
I'paduueckoe onucanre NpSIMOTUHEHHOTO .
12 ege.sdamgia.ru,
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM gy
fipi.ru/ege
CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO ITonroroska xk EI'D:
13 najieHus1. 3aBUCMMOCTh KOOPAWHAT, CKOPOCTH, ege.sdamgia.ru,
YCKOPEHUS OT BPEMEHU M HX TpapuKu fipi.ru/ege
1 JIBmxeHue Tena, OpoIeHHOTO MO YTIIOM K
TOPU30HTY
Kpusomnueiinoe npuxenue. J[BUxeHue 110
p ’Hv IToaroroska x EI'D:
OKPY>KHOCTH. YTJIOBas U JIMHEWHAs: CKOPOCTb. .
15 ege.sdamgia.ru,
[Iepuon u wactora. LleHTpOoCcTpeEMUTENBHOE U fioi.ru/eqe
MIOJIHOE YCKOpPEHHUE P/
16 KontponsHas padota o teme "Kunemaruka"
[TepBriif 3akon HetoTona. UHepunanbHbIe [TonroroBka k EI'D:
17 cuctembl oTcuéTa. [IpUHIUIT OTHOCUTENLHOCTH ege.sdamgia.ru ,
Ianunes. HennepimaibHble CHCTEMBI OTCUETA fipi.ru/ege
. . ITonroroska k EI'D:
Cuna. PaBHoelicTBytomas cuia. Bropoii 3akoH .
18 ege.sdamgia.ru ,
HrroTona. Macca o
fipi.ru/ege
[Toaroroska k EI'D:
19 Bzaumopenictue ten. Tpernii 3akoH HeroToHa ege.sdamgia.ru,

fipi.ru/ege
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[IpuHnun cynepno3unuu cuwi. Pemenne 3anay Ha

I[ToaroroBka x EI'D:

20 ege.sdamgia.ru,
IIpUMEHEHHE 3aKOHOB HproTOHA o
fipi.ru/ege
IToaroroska xk EI'D:
3aKOH BCEMHPHOTO TATOTCHUS. JKBUBAJIECHTHOCTh )
21 . . ege.sdamgia.ru,
rPaBUTAIMOHHON U MHEPTHOM MaCChI o
fipi.ru/ege
ITonroroska xk EI'D:
22 Cuiia TSHKECTH U YCKOpPEHUE CBOOOJHOTO MaIeHHS ege.sdamgia.ru ,
fipi.ru/ege
JIBm>keHre HeOECHBIX Te M MX UCKYCCTBEHHBIX IToaroroBka x EI'O:
23 cyTHHKOB. [lepBast KocMuYeckast CKOPOCTb. ege.sdamgia.ru,
3akons! Keriepa fipi.ru/ege
IToaroroBka x EI'O:
24 Cuua yrpyroctu. 3akon ['yka. Bec tena ege.sdamgia.ru,
fipi.ru/ege
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUA. [TonroroBka k EI'D:
25 JIBM>KEHHUE B KHUIKOCTH U ra3e ¢ y4ETOM CHIIBI ege.sdamgia.ru,
COIPOTHUBIICHUS CPEJIBI fipi.ru/ege
IToaroroBka x EI'D:
Hasnenue. ['mapocrarndeckoe gapienue. Cuia .
26 ege.sdamgia.ru,
Apxumena .
fipi.ru/ege
97 AbcomotHo TBepoe Teno. [locTynarensHoe u
BpalllaTeIbHOE JBUKEHUE TBEPJOTO Teja
ITonroroska k EI'D:
MOMEHT CHUJIbl OTHOCUTEJIBHO OCH BpaIllCHUS. .
28 ege.sdamgia.ru ,
IInmedo cumsl .
fipi.ru/ege
29 CrnoxeHue cuil, NPUIOKEHHBIX K TBEPIOMY TENY. ITonroroska k EI'D:

HCHTp TSDKECTH Tella. Y CIIOBUS paBHOBECHUSA

ege.sdamgia.ru,
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TBEPAOTO Tena. Buasl paBHOBeCHs

fipi.ru/ege

30 Pemenue 3amau
31 KonTtponeHast padota no teme "/[uHamuka.
Craruka TBepaoro tena'
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
Y P ’ [Toxroroska xk EI'D:
MaTepuaigbHbIX Touek. [leHTp Macc cuctemsl .
32 ege.sdamgia.ru ,
MaTepuaibHbIX Touek. Teopema o IBUKEHUN gy
fipi.ru/ege
LIEHTpa Macc
NMnynbc cuIlbl M1 M3MEHEHUE UMITYJIbCA TENA. [ToaroroBka k EI'D:
33 3aKOoH COXpaHEHUs UMITyJbca. PeakTuBHOE ege.sdamgia.ru ,
JIBHKCHHE fipi.ru/ege
MOMEHT UMITyJIbca MaTepUAILHON TOYKH.
34 [IpencraBieHue o COXpaHEHUH MOMEHTA
HMITYJIbCA B UEHTPAIBHBIX MOJISAX
35 Pemtenue 3amay
PaGora cuibl Ha MaoOM U HA KOHEUHOM
36 nepemenieHuu. ['paduueckoe mpeacTaBiIeHe
paboThl cuiibl. MOITHOCTD CHIIBI
IToaroroBka x EI'D:
Kunernueckas sneprusi. Teopema 00 u3MeHEHUH .
37 . . ege.sdamgia.ru,
KMHETUYECKON SHEPTrUU MaTEepHUAIbHON TOUYKHU o
fipi.ru/ege
IloTeHnmanbHbBIe 1 HENOTEHIINAJILHBIE CUIIBI. ITonroroska k EI'D:
38 [TorenunaneHas sueprus. Bropas kocmuueckas ege.sdamgia.ru ,
CKOPOCTh fipi.ru/ege
TpeTbsa kocMuyeckasi ckopocTh. CBsi3b pabOTHI
39 HEMOTEHUUAJIbHBIX CUJI C U3MEHEHHEM

MEXaHHUYEeCKOM SHEPTruu CUCTEMBI TCII. 3akoH
COXpaHCHUA MEXaHHYeCKOH SHEPruu
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Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE

40 .
bepnymnnu s uaeanbHON KUAKOCTH
41 KonTtponsHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTure npencraBieHuii 0 IpUpoJIe TEIIOTHI. [Toaroroska k EI'2:
42 Ocuogubie nonoxxenust MKT. Tuddy3us. ege.sdamgia.ru ,
BpoyHoBCcKOE BHXKEHNE fipi.ru/ege
Crtpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX TEI.
43 XapakTep ABUKEHUS U B3aUMOJICVCTBHS YaCTHUIL
BEIECTBA
44 Macca u pazMepsl MOJIEKYIT (AaTOMOB).
KomuuecTtso BemectBa. [locrossaaass ABoraapo
IToaroroBka x EI'O:
Temnepatypa. TennoBoe paBHoBecue. [llkana .
45 ege.sdamgia.ru,
Henscns g
fipi.ru/ege
46 Pemtenue 3amay
47 Wneanpuslii ras. ['a3oBble 3aKOHBI
. IToaroroBka x EI'D:
VYpaBuenue MeHneneeBa-Kianelipona. Penienue .
48 ege.sdamgia.ru,
3a1a4 gy
fipi.ru/ege
49 AbcomoTHas TeMieparypa. 3akoH JlanbToHa
ITonroroska k EI'D:
N3onpoueccel B uAcaIbHOM ra3e ¢ HOCTOSIHHBIM .
50 ege.sdamgia.ru ,
KOJINYECTBOM BELIECTBA o
fipi.ru/ege
Fpady [Toaroroska k EI'9:
a(u4ecKoe MpeICTaBICHUE U30ITPOLIECCOB: .
51 P P P ege.sdamgia.ru ,

n30TepMa, u30Xopa, u3odapa

fipi.ru/ege
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I[ToaroroBka x EI'D:

52 OcHoBnoe ypaBHeHne MKT ege.sdamgia.ru ,

fipi.ru/ege

53 Pemenwue 3amau
CBs13b a0COJIIOTHOM TeMIIepaTyphl

54 TepMom/IHaMpiquKoﬁ CI/\I’CTGMLI CO cpemHen
KHHETUYECKOM SHEPTUeH MOCTYNaTeIbHOTO
TETUTOBOTO JIBFKCHUS €€ YacTHI]

55 O06o01eHre U cucTeMaTu3allus 3HaHui 1Mo TeMe
"OcHoBbsl MKT"

56 KonTpoasHas padora o teme "OcHoBsl MKT"

TepMmoauHaMudecKkas cucTema. 3a/laHue BHEITHHX
ycnoBuit aiig T/l cucrembl. BHeninne n [TonroroBka k EI'D:

57 BHyTpeHHHE mapameTpsl. [lapamerpsr T/ ege.sdamgia.ru,
CHCTEMBI KaK CpPeHIE 3HAYCHHUS BEINYHH, fipi.ru/ege
OTIMCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE
HyneBoe Havyasio TepMOJIMHAMUKH. IToaroroska x EI'D:

58 CamornpousBoJibHas penakcanust T/ cuctemsl k ege.sdamgia.ru,
TEIIOBOMY PaBHOBECHUIO fipi.ru/ege

IToaroroBka x EI'D:
Monens uieanbHOro ra3a B TepMOJIMHAMUKE. .
59 . ege.sdamgia.ru ,
YcnoBust (pUMEHUMOCTH 3TOM MOAETTU g
fipi.ru/ege
. ITonroroska k EI'D:
VYpasuenne MenzeneeBa-Knaneiipona u .

60 . ege.sdamgia.ru ,
BBIpa)KEHUE JIJIs1 BHYTPEHHEW SHEPTUU fipi.rufege
Bripaxkenue ast BHyTpeHHEW SHEPTruu

61 0JIHOATOMHOTO MJEAJIbHOTO ra3a.

KBa3ucrarudyeckue u HeCTaTUUECKHE MpoHCCChI
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OneMenTapHas paboTa B TEpMOIMHAMHUKE.

I[ToaroroBka x EI'D:

62 Berunciienue paboThl 110 rpaduKy mpoiiecca Ha ege.sdamgia.ru,
pV-nuarpamme fipi.ru/ege
Tennonepenayda kak crnoco0® U3MEHEHUs [Toaroroska k EI'D:

63 BHyTpeHHe# suepruu TJI cucremsr 6e3 ege.sdamgia.ru,
COBepILIEHUS pabOTHI fipi.ru/ege

64 KonBekuus, TemIonpoBOIHOCTh, H3ITyICHUE
KonnuecTBo TemnoTsl. TemoéMKOCTh Tena.

65 VY aenbHas U MOJISIpHAs TETJIOEMKOCTH BEIIECTRA.

VY aenbHas TEIUIOTA CrOpaHUs TOTUTHBA
IToaroroBka x EI'O:

66 Pacuér kosim4ecTBa TEIUIOTHI ITPH TeIUIONepeIaye ege.sdamgia.ru ,

fipi.ru/ege

67 [Tonsatue 06 annabaTHOM Tiporiecce. [1epBrrii
3aKOH T€PMOJUHAMUKHU

IToaroroska x EI'D:
KonunuecTBo TemnoTel u paboTa Kak MepbI .

68 . ege.sdamgia.ru ,

W3MeHeHUs BHyTpeHHel sneprun T/l cuctemsl g
fipi.ru/ege
BTopoii 3akOH TEpMOAMHAMUKH ISl PABHOBECHBIX IToaroroBka x EI'D:
69 Y HEPaBHOBECHBIX MpolieccoB. HeobpaTuMocTh ege.sdamgia.ru,
IIPHPOIHBIX IIPOIECCOB fipi.ru/ege
ITonroroska k EI'D:
70 [Tpuniumne! gerictBus TertoBbix MamuH. KIT/] ege.sdamgia.ru ,
fipi.ru/ege
[Toaroroska k EI'9:

71 Makcumanbroe 3Hauenue KI1/1. [ukn KapHo ege.sdamgia.ru ,

fipi.ru/ege

12 Pemenue 3amau
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OKOJIOTUYECKHUE aCIICKThI UCIIOJIb30BaHUS

73 TEIJIOBBIX JABUTATENEH. TernoBoe 3arpsa3sHeHue
OKPYKaroLEn CpeJibl
74 Pemenue 3amau
75 O06o01IeHre 1 cHCTeMaTH3alus 3HaHUN TI0 TeMe
"TepmoauHamuka. TeraoBsie MallIuHbI"
76 KonTponsnas pabora no teme "TepmoauHaMuka.
TennoBsie MaMHb!"
77 [TapooOpazoBanne u koHaeHncanus. Mcnapenue u
KUTIeHUE. Y AeNbHAs TeTUIoTa mapooOpa3oBaHus
Haceimmennpie 1 HEHACHITIIEHHBIE TTAPHI.
KadecTtBeHHast 3aBUCUMOCTh TUIOTHOCTH H
IToaroroBka x EI'O:
78 JABJICHUST HACHIIIIEHHOTO nflpa OT TEeMIIEPATYPHI, ege.sdamgia.ru
UX HE3aBUCUMOCTb OT 00bEMa HACHIIIIEHHOTO fioi.ru/eqe
rnapa. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT P
JABJICHUS B )KHUJIKOCTHU
IToaroroska x EI'D:
Bnaxxnocts Bo3myxa. AGCONIIOTHAS U .
79 ege.sdamgia.ru,
OTHOCHTEJIbHAS BIIAXKHOCTh gy
fipi.ru/ege
80 Pemtenue 3amay
81 TBépnoe teno. Kpucrammueckue u amopgHbie
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB
82 [InaBneHue u kpucramum3auus. Y aeibHas TEIoTa
iaBnenus. Cyoaumarus
Hedopmaruu TBEpIOTO Tena. PacTskenue u
83 cxartue. Casur. Moayns FOnra. [Ipenen ynpyrux
nepopmaruit
84 TennoBoe pacIMPEHUE KUIKOCTEN U TBEPABIX
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TeJN. AHTAPMOHU3M TETUIOBBIX KOJICOAHHI YACTHII

BeIlleCTBA
85 [IpeoOpazoBanue >HEpruM B (pa3oBBIX Mepexogax
[Toaroroska k EI'2:
86 YpaBHEHHUE TEIIOBOTO OajaHca ege.sdamgia.ru ,
fipi.ru/ege
87 Pemrenue 3amau
[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
88 sBreHus. JlaBneHre no; HCKPUBJICHHON
MOBEPXHOCTHIO KUJKOCTH. Popmyna Jlamnaca
O06o01enre u cucTeMaTu3allis 3HaHuH 10 TeMe
89 "ArperatHbie COCTOSIHHS BerecTBa. Da3oBbie
nepexonr"
90 KonTtponbHas padoTa o Teme "ArperaTHsie
cocTosiHMS BeuiecTBa. @azoBbie mepexo bl
DnexTpusaus Teqa U e€ mposBICHUsI.
01 DIIeKTpUYECKH 3apsia. J[Ba BUIa dJIEKTPUUECKUX
3apsnoB. [IpoBOTHUKY, IUANEKTPUKU U
MOJIYIPOBOIHUKH
. . IToaroroBka x EI'D:
DneMeHTapHBIN ANEKTpUYecKuil 3apsia. 3aKoH .
92 ege.sdamgia.ru ,
COXpPaHEHUS ANEKTPUIECKOTO 3apsia o
fipi.ru/ege
03 BiaumopneiictBue 3apsioB. Todeunsie 3apsbl.
3akoH Kynona
94 Pemenue 3amau
95 Dnektpuyeckoe nose. Ero neiictBue Ha

QJICKTPUYCCKHUC 3aps/ibl
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Hanpsok€HHOCTB 3neKkTprueckoro noJs. [IpoOHslit

I[ToaroroBka x EI'D:

96 3apsi. JIMHUKM HAPsHKEHHOCTHU AJIIEKTPUYIECKOTO ege.sdamgia.ru,
moJist. OJTHOPOTHOE AIEKTPUIESCKOE TT0JIe fipi.ru/ege
97 [ToTeHIamTBbHOCTh 3IEKTPOCTATHYECKOTO TMOJIS.
Pa3HOCTh OTEHIINATIOB U HATIPSDKEHUE
[TorenumanpHast 3HEPrUs 3apsaa B [Toaroroska k EI'2:
98 ANEKTpOCTaTHYecKoM Tosie. [loTeHiman ege.sdamgia.ru ,
AMEKTPOCTATUYECKOTO TTOJIS fipi.ru/ege
99 CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH
MOTEHITNAJIOB TS DJIEKTPOCTATUIECKOTO TTOJIS
100 [IpuHIMNO cyneprno3uuy 3IeKTPUUECKUX MoJei
101 Pemrenue 3amay
IToaroroBka x EI'O:
[Tone Toueunoro 3apsaa. [lone paBHOMEpHO .
102 . ege.sdamgia.ru,
3apsKEHHOU cepbl gy
fipi.ru/ege
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY T1apa. [TonroroBka k EI'D:
103 [Toste paBHOMEPHO 3apsKCHHOM OECKOHEYHOM ege.sdamgia.ru,
IUIOCKOCTH fipi.ru/ege
104 [IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsI0B
105 JIMDIEKTPUKHU U TIOTYIPOBOIHUKH B
ANIEKTPOCTATUYECKOM T10JI€
. ITonroroska k EI'D:
Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPA. .
106 ) ege.sdamgia.ru ,
DEeKTPOEMKOCTb MIIOCKOTO KOHAEHCATOpa g
fipi.ru/ege
107 [TapannenpsHoE coeAMHEHNE KOHAEHCATOPOB
108 [TocnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB
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I[ToaroroBka x EI'D:

109 DHeprus 3apsHKCHHOTO KOHCHCATOPa ege.sdamgia.ru,
fipi.ru/ege
110 Pemrenue 3amau
I . IToaroroska xk EI'D:
BIDKEHUE 3apsHKEHHON YaCTHIIBI B OJHOPOTHOM .
111 P P ege.sdamgia.ru,
AIEKTPUUECKOM TI0JIe g
fipi.ru/ege
112 Pemrenue 3amau
113 O06o01enre U cucTeMaTu3alis 3HaHU 1o TeMe
"Onexrpuueckoe noie"
114 KonTponbHas paborta no teme "DneKkTprueckoe
noJie"
Cuna toxka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIIECTBOBAHUS TTOCTOSTHHOTO JIEKTPUIECKOTO
TOKa
116 Hcrounuku Toka. Hanpspxenue u 3/[C
IToaroroBka x EI'D:
3akoH OMa Ui ydacTKa Henu. DJIEKTPUUECKOe .
117 ege.sdamgia.ru,
COTPOTHBIICHUE g
fipi.ru/ege
3aBUCUMOCTb COIPOTUBIICHUS OJHOPOIHOTO IToaroroBka x EI'D:
118 MPOBOJIHHUKA OT €r0 JJTUHBI ¥ IUIOIIA TN ege.sdamgia.ru ,
[OTIEPEYHOrO CCUCHUS fipi.ru/ege
ITonroroska k EI'D:
VY aensHOE COMpOTUBIICHHE BelecTBa. Perenue .
119 ege.sdamgia.ru ,
3a/au o
fipi.ru/ege
[TonrotoBka k EI'D:
[TocnenoBarenyHOE, TapaUIETFHOE, CMEIIAHHOE .
120 ege.sdamgia.ru,

COCANHCHUC ITPOBOAHUKOB

fipi.ru/ege
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Pacuér pa3BeTBIEHHBIX JIEKTPUUYECKUX LIECTICH.

I[ToaroroBka x EI'D:

121 ege.sdamgia.ru ,
[IpaBuna Kupxroda g . J
fipi.ru/ege
122 Pemrenue 3amau
[Toaroroska k EI'2:
Pabora anekrpudeckoro Toka. 3akoH Jxoymst — .
123 ege.sdamgia.ru,
Jlenna g
fipi.ru/ege
124 Pemrenue 3amau
ITonroroska xk EI'D:
MoMTHOCTh 3NEeKTPpUYECKOTo Toka. TernoBas .
125 ege.sdamgia.ru,
MOIITHOCTb, BBIJIEsIEMast Ha PE3UCTOPE o
fipi.ru/ege
126 Pemrenue 3amay
127 O/1C u BHyTpeHHEE CONPOTUBIIEHNE NCTOYHHKA
TOKa
. . IToaroroska x EI'D:
3akon OMa 17151 OJIHOM (3aMKHYTOM) .
128 . ege.sdamgia.ru,
AIEKTPUYECKON LI o
fipi.ru/ege
129 Pemtenue 3amay
IToaroroBka x EI'D:
130 MOIIHOCTh HCTOYHHKA TOKA ege.sdamgia.ru,
fipi.ru/ege
131 KopoTkoe 3ambikanmne
132 KonneHcarop B 11enu NOCTOSTHHOTO TOKa
133 Pemtenue 3amay
" . [Toaroroska k EI'D:
Pemenue 3amgay no teme "TlocTossHHBIN .
134 ege.sdamgia.ru,

ANEKTPUYECKUH TOK"

fipi.ru/ege
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Pemrenue 3amau mo reme "TlocToSSHHBIH

I[ToaroroBka x EI'D:

135 . ege.sdamgia.ru ,
AMEKTPUICCKHI TOK A
fipi.ru/ege
[Toaroroska k EI'D:
Pemenue 3amgau o reme "[locTostHHBIM .
136 . ege.sdamgia.ru ,
AMEKTPUICCKHI TOK A
fipi.ru/ege
137 O060061eHre U crucTeMaTu3alus 3HaHu| 10 TeMe
"IToCTOSIHHBIN 7eKTpUYECKUi TOK"
138 Kontponbhas padota no teme "TlocTosHHBIN
AIEKTPUYECKUN TOK"
DeKTprUYecKast IPOBOIUMOCTh Pa3THYHBIX
139 BEIIECTB. DJIEKTPUICCKUI TOK B METaJIJIaX.
CBepXnpoBOAMMOCTh
140 DJIEKTPUYECKHI TOK B paCTBOpAX U paciiiaBax
AIEKTPOIAUTOB. 3akoHbl Dapanes A IEKTPOIIH3a
141 DNeKTpUYeCKUii TOK B razax. [lmasma
142 DIIEKTPUYECKHI TOK B BakyyMe. BakyyMHbie
PUOOPHI
143 DIEKTPUYECKUNA TOK B MOJTYITPOBOTHUKAX
144 [TonyrpoBOAHMKOBEIE TPHOOPHI
®u3nueckuil NpakTUKyM 1o teme "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUS B IIETIH ITOCTOSIHHOTO
TOKa MPU MOMOIIM aHAJIOTOBBIX U IIU(MPOBBIX
145 M3MEpPUTENbHBIX TPHOOPOB" Ui "3HAKOMCTBO C
uudpoBoii 1aboparopueii no gusuke. [Ipumepst
n3MepeHus: GU3NYECKUX BETUYHH TP MTOMOIIU
KOMIBIOTEPHBIX JAaTYUKOB"
146 duznyeckuil NpakTuKyM 1o teme "M3ydyenne
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HEPABHOMEPHOTO JIBMKEHMSI C LIENIbIO
OIIpEJIeNIEHUsI MTHOBEHHOM ckopoctu"

147

®uznyeckuil npakTukym o teme "M3mepenue
YCKOPEHUS TIPH TIPSIMOJTUHEHHOM
PaBHOYCKOPEHHOM JIBIKCHUU TI0 HAKJIOHHOM
miockoctu" uian "HccnegoBanue 3aBUCHMOCTH
IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
IBMKEHUN"

148

®uznyeckuil npakTukym 1o teme "M3mepenue
ycKopeHusi cBo6oHoro nagenus” wim "Msydyenue
JBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIbHO"

149

@usnueckuil NpakTUKyM 1o teme "M3yuenne
JBIDKECHUSI TeJla TI0 OKPYKHOCTH C TTOCTOSTHHOM 110
MO1yJI0 ckopocThio" uim "MccnenoBanue
3aBUCHMOCTH Tepro/ia oOpalieHuss KOHI4eCKOTro
MasiTHUKA OT €ro rnmapameTpoB"

150

du3nyecKkui mpakTukyM 1o teme "M3mepenne
PaBHOACHUCTBYIOIIEH CHIIBI IPU IBUKEHUH OpycKa
10 HaKJIOHHOM miockocTu" uimm "IIpoBepka
TUIOTE3bl O HE3aBUCUMOCTH BPEMEHU JIBHKEHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha 33/1aHHOE
paccTosiHue OT ero Maccol"”

151

®usnueckuil npakTUKyM 1o reme "HcciaenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX B
MpYXUHE U PE3UHOBOM 00paslie, OT X
nepopmarun” unu "MzyueHne ABHKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JErkuit 01o0k"
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152

®uznyeckuil npakTukym 1o teme "M3mepenue
Kod(puLIMEeHTa TPEHHUS 10 BEIMYUHE YTIIOBOTO
koapdunuenta 3apucumoctu Frp(N)" nim
"UccnenoBanue qBUKEHUs OpyCKa 10 HAKIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAIPPUIIUEHTOM
TpeHus" win "M3ydyeHue ABMKEHUS Tpy3a Ha Bally
¢ TpeHuem"

153

®duznueckuil npakTukym no teme "HccnenoBanue
YCJIOBHI paBHOBECHS TBEPJOTO TEJA, UMEIOLIETO
ochb BpauieHus" unu "KoncrpyupoBanue
KPOHIITEHHOB U PACUYET CUJI YIIPYTOCTH" WIIN
"N3yueHne yCTOMYMBOCTH TBEPIOTO TEINA,
HMMEIOIIEr0 MJI0Iaab ONophl"

154

du3nyecKkui mpakTuKyM 1o teme "M3mepenne
AMIyJIbCa TeJIa IO TOPMO3HOMY IMyTH" WIIH
"M3mepeHue Cuiibl TITU, CKOPOCTH MOJEITH
AIEKTPOMOOUJIS ¥ MOIITHOCTH CHJIBI TATH' WITH
"CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJIA C
uMnyiabcoM cuisl" unu "HecnenoBanue
COXPaHEHHUS UMITYJIbCa MPU YIIPYroM
B3aumoieicTeun" uiu "M3mepenue
KMHETUYECKOM SHEPruu Tela 1o TOPMO3HOMY

n

yTH

155

®usnueckuil NpakTukyM 1o teme "M3yuenue
M30TEPMHUUECKOTO Ipolecca (PeKOMEHJ0BaHO
UCTOJb30BaHue U (PpoBoit mabopatopun)" win
"N3y4ueHne n30X0pHOTo npouecca’ uiu
"N3yuenune n3o6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"
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156

®uznyeckuil npakTukym 1o teme "M3mepenue
ynenbHOU TeroémkocT" unmm "MccnenoBanue
rpoiiecca OCTHIBAHMSI BEIeCTBA" WU
"UccnenmoBanue annabdaTHOTO mporecca’ win
"N3y4yeHne B3auMOCBSI31 SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

157

®uznyeckuil npakTukyMm o teme "M3ydenue
3aKOHOMEPHOCTEN HCTIapeHUsl )KUAKOCTEN" Ui
"N3mepenue yaenpHON TEIIOThI MIaBJIeHUS Jbaa"
nny "M3ydeHne cBOMCTB HACBIILIEHHBIX MTapoB"
nin "M3mepenue abCoMOTHOM BIIaXKHOCTH
BO3/lyXa U OLIEHKA MacChl IapOB B MOMEIICHUM .
N3mepenue ko3 duiienTa noBepXHOCTHOTO
HaTSKCHUS

158

dusndeckuit mpakTUkyM 1o Teme "Habmronenue
MIPEeBPALIEHUS SHEPTUU 3aPSKEHHOTO
KOHJICHCATOPa B SHEPTHUIO U3ITYUYESHHs CBETOIUO A"
uiu "M3ydeHne npoTeKaHusl TOKa B 1IEIH,
coaepkanier konaeHcatop" unm "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAIPSHKEHUS) TIPU
MOCJIEIOBATEILHOM COEIMHEHUU KOHIEHCATOPOB"

159

®usnueckuil npakTUKyMm 1o reme "HccnenoBanue
CMEIIaHHOTO COCIMHECHHS PE3UCTOPOB" WIIH
"N3mepenue yaenbHOTO COMPOTHUBICHUS
npoBoaHUKOB" win "MccnenoBanre 3aBUCUMOCTH
CUJIBI TOKA OT HAIPSDKEHUSI 1J151 JTaMIIbI
HakaJauBaHus"

160

dusnueckuil npakTukym no teme "Habmronenue
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anekTposnza" unu "M3mepenue 3apsaa
oaHOBaJIeHTHOTO MoHA" unu "MccnenoBanue
3aBUCHUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT
temriepatypbl” uin "CHATHE BOJIbT-aMIIEPHOI
XapaKTEepUCTUKH auoaa”

PesepBubIit ypok. O6001IEHNE U CHCTEMaTH3AIIH

IToaroroBka x EI'D:

161 . Y N ege.sdamgia.ru ,
3HaHu# no TeMe "Kunemarnka gy
fipi.ru/ege
. IToaroroska k EI'9:
PesepBubIit ypok. O6001IEHNE U CHCTEMaTH3AIIH .
162 . . " ege.sdamgia.ru ,
3HaHui o Teme "J[MHAMUKa g
fipi.ru/ege
o IToaroroBka x EI'O:
PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3AIIHS .
163 . . " ege.sdamgia.ru ,
3HaHu# no TeMe "CraTtuka TBEpAOTO Teja g
fipi.ru/ege
PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH ITonroroska xk EI'D:
164 3HaHUH 1Mo TeMe "3aKOHBI COXPaHEHHUS B ege.sdamgia.ru,
MexaHHKe" fipi.ru/ege
PesepBubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH IToaroroBka x EI'D:
165 3HaHui 1Mo Teme "OCHOBBI ege.sdamgia.ru,
MOJIEKY/ISIPHO-KHHETHYECKO Teopun" fipi.ru/ege
Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3aIIH IToaroroBka x EI'D:
166 3HaHu# 1o TeMe "TepmoauHamuka. TermoBbie ege.sdamgia.ru ,
MaIIHHbI" fipi.ru/ege
PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alIUS ITonroroska k EI'D:
167 3HaHUM N0 TeMe "ArperaTHble COCTOSHUS ege.sdamgia.ru ,
BeniectBa. MazoBbie nepexoibr” fipi.ru/ege
168 PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTHU3aINs [Toaroroska k EI'9:

3HaHUM 1o TeMe "DneKkTpuyeckoe mnoie"

ege.sdamgia.ru,
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fipi.ru/ege

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3AIHS

IToaroroBka x EI'D:

169 3HaHuii 110 TeMe "[10CTOSIHHBIN MEeKTPUICCKUIt 1 ege.sdamgia.ru ,
TOK" fipi.ru/ege
P . 0606 sa [ToaroroBka k EI'D:

BHBIN ypok. O000IIeHe U cuCTeMaTH3anus .

170 CICPEHEIH P " n \ B 1 ege.sdamgia.ru ,

3HaHu# 10 TeMe "TOKH B pa3IMYHBIX cpeax g
fipi.ru/ege
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
B3aumoeiicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKuMu. [IpuHmn
2 CYIIEpPIIO3UIMY MarHUTHBIX NoJel. JInaumn 1
MAarHUTHOW MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C TOKOM. OTBIT 1
Opcrena
IToaroroska x EI'D:
4 Cua Ammepa, e€ HarpaBIICHHE U MOIYITb 1 ege.sdamgia.ru,
fipi.ru/ege
IToaroroBka x EI'D:
5 Perrenue 3amau 1 ege.sdamgia.ru,
fipi.ru/ege
ITonroroska k EI'D:
[Ipumenenue 3akoHa Amrepa. .
6 1 ege.sdamgia.ru ,
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI g
fipi.ru/ege
Cuna JlopeHua, €€ HanpaBJI€HUE U MOYJIb. ITonroroska k EI'D:
7 JIBUKEeHHE 3apsyKEHHON YacTHUIbI B OJTHOPOAHOM 1 ege.sdamgia.ru ,
MarHuTHOM TIOJIE fipi.ru/ege
[Toaroroska k EI'D:
8 Pemrenue 3agau 1

ege.sdamgia.ru,
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fipi.ru/ege

9 Pa6ora cunbl Jlopenia 1
10 Pemenwue 3amau 1
11 MarnuTHO€ noJie B Bemecrse. PeppoMarHeTKH, 1
napa- u JuaMardeTHKu
12 OcHOBHBIE CBOMCTBA (PepPOMArHETUKOB. 1
[Ipumenenue peppomMarHeTuKoB
ITonroroska xk EI'D:
13 Perrenue 3amad mo treme "MarautHoe moJie" 1 ege.sdamgia.ru,
fipi.ru/ege
IToaroroBka x EI'O:
14 Perrenue 3amad mo teme "MaruutHoe mojie" 1 ege.sdamgia.ru,
fipi.ru/ege
15 SIBnenune aneKTpOMvarHHTHoﬁ uHayknuu. [Totok 1
BEKTOpa MAarHUTHOU MHAYKLIUU
16 OJ1C nHayKIIMN 1
17 3aKoH AIEKTpOMarHuTHOM uHAyKIu Dapases 1
18 Buxpesoe anekrpudeckoe noje. Toku Oyko 1
19 OJIC uHAYKIUH B ABMOKYIIUXCS MIPOBOTHUKAX 1
IToaroroska x EI'D:
20 Pemienue 3amau 1 ege.sdamgia.ru ,
fipi.ru/ege
21 [TpaBuso Jlenma 1
WNunykruBHOCTh. KaTyika MHAYKTUBHOCTH B HOHFOTOBIfa K ELS:
22 1 ege.sdamgia.ru ,
L[EMU TTOCTOSTHHOTO TOKA fipi.rufege
23 SABnenne camonnaykuuu. IC camonHayKInun 1 IToaroroska k EI'O:
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ege.sdamgia.ru,
fipi.ru/ege

3Hepr1/151 MardviTHOI'O ITOJIA KaTyIIKU C TOKOM.

IToaroroBka x EI'D:

24 ege.sdamgia.ru,
DNEeKTPOMarHuTHOE ToJjIe g
fipi.ru/ege
[Toxroroeka k EI'D:
25 Pemrenue 3amau ege.sdamgia.ru ,
fipi.ru/ege
26 O06o01enre U cucTeMaTu3aliusl 3HaHui 1Mo TeMe
"OnekTpoauHaMuka'
97 KonTponbHas paborta no teme
"OnekTpoauHaMuka'
IToaroroBka x EI'O:
Konebarennuas cucrema. CBoOOIHEIE KOJIEOAHHUS. .
28 ege.sdamgia.ru,
IMapmoHnueckue Kosie0aHus g
fipi.ru/ege
IToaroroska x EI'D:
Kunematnueckoe 1 JUHAMHYECKOE OMKMCAHUE .
29 . ege.sdamgia.ru,
KoJieOaTeNbHBIX TBUKCHHUIM g
fipi.ru/ege
DHepreTuyeckoe onvcanue. BoiBoa
p IToaroroBka x EI'D:
JMHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX .
30 5 ege.sdamgia.ru,
KoJIeOaHUW U3 UX SHEPreTHUYECKOro U g
fipi.ru/ege
KMHEMaTUYECKOTO OMUCAHUS
31 Ammuntyaa u $asa xkonebaHuii
[Tepuon u yactora kosnebanwuii. [Tepro manbix
p . p ITonroroska k EI'D:
CBOOOJHBIX KOJIEOAHU MAaTEMaTHUYECKOTO .
32 . ege.sdamgia.ru ,
MasTHUKA. [lepro cBOOOIHBIX KOJIeOaHHi o
fipi.ru/ege
MPYXKUHHOTO MasTHUKA
33 3aryxaromue Koysebanus. BeiHyxieHHbIE
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KoJieOanus. Pesonanc

34 ABTOKONCOAHUS
35 Pemenwue 3amau
36 Ypok-koH(pepeHus "MexaHndecKre KoJieOaHus B
MY3bIKQJIbHBIX HHCTPYMEHTAX"
37 O06o01enre U cucTeMaTu3allusl 3HaHui 1Mo TeMe
"Mexanudeckue koyie0aHus"
38 DnekTpoMarHuTHbIe Kosiebanus. KonebaTenbHbIit
KOHTYp
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia [TonroroBka k EI'D:
39 KOHJIEHCATOPa C aMITJIUTY/I0M CHIIbI TOKA B ege.sdamgia.ru,
KOJIe0aTeIbHOM KOHTYPE fipi.ru/ege
IToaroroBka x EI'O:
3aKOH COXpaHEHUsI SHEPTUHU B UA€aTbHOM .
40 ege.sdamgia.ru,
KoJie0aTeIbHOM KOHTYpE gy
fipi.ru/ege
41 3aryxarolue 3eKTpOMarHuTHbIE KOoJieOaHusl.
BoinyKIeHHbBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHs
. IToaroroska x EI'D:
[Tepemennsiit Tok. Pe3ucrop u koHAeHCATOp B .
42 ege.sdamgia.ru,
L[EeNU IEPEMEHHOTO TOKa g
fipi.ru/ege
K ITonroroska k EI'D:
aTyIIKa MTHAYKTUBHOCTH B IIETIH IEPEMEHHOTO .
43 yit Y P ege.sdamgia.ru ,
TOKa g
fipi.ru/ege
. ITonroroska k EI'D:
3akoH OMa U1l 3IEKTPUYECKON LEenu .
44 ege.sdamgia.ru ,
MEPEMEHHOTO TOKa o
fipi.ru/ege
45 MOIIHOCTB IEPEMEHHOTO TOKA. AMIIIUTYAHOE U IToaroroBka k EI'O:
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JICMCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U

ege.sdamgia.ru,

HaTPSKCHUS fipi.ru/ege
46 Pe3onanc B aneKTpUYeCcKol enu
47 Pemenue 3anau
48 Wneansusbrif Tpanchopmatop. [Ipon3ssoactso,
nepeaayda u moTpedaeHue AIEKTPUIECKON SHEPTUN
DKOJIOTUYECKHE PUCKHU TIPH MTPOU3BOJICTBE
49 aneKTposHepruu. KynbTypa ucnosib30BaHus
AJIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
IToaroroBka x EI'O:
50 Pemrenue 3amau ege.sdamgia.ru ,
fipi.ru/ege
IToaroroBka x EI'O:
51 Permrenue 3amau ege.sdamgia.ru,
fipi.ru/ege
59 O060011eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
"DJIeKTpOMarHuTHBIE KojieOanus"
53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH
54 CBoiiCTBa MEXaHMYECKHX BOJIH
55 3ByK. XapaKTEpUCTUKHU 3ByKa
Nnudpas3syk u ynprpassyk. lllymoBoe 3arpszHenue HOHFOTOBIfa K ELS:
56 . ege.sdamgia.ru ,
OKpY’KaroIel cpe/ibl fipi.rufege
[Toaroroska k EI'9:
57 Pemrenne 3amau ege.sdamgia.ru,
fipi.ru/ege
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SHCKTpOMaFHI/ITHBIC BOJIHBI. I/ISJIy‘-IeHI/Ie

58
AJIEKTPOMArHUTHBIX BOJIH
. IToaroroska xk EI'D:
DHeprus 31eKTPOMarHuTHeIX BojH. CBOICTBa .
59 ege.sdamgia.ru ,
AJIEKTPOMArHUTHBIX BOJIH e
fipi.ru/ege
60 [IIkaJyia 3neKTpOMarHuTHBIX BOJIH. [IpuMenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUSL.
61 Pagnonokamus. DneKTpoMarHuTHOE 3arpsi3HEHNE
OKpYKaroIlEenl CpeJibl
62 Kontponsras padota o teme "Konebanus u
BOJIHBI"
63 CaeT. 3aKOH NPSMOJIMHENHOTO PACIIPOCTPAHEHUS
cBETa
IToaroroBka x EI'D:
Pewrenue 3aga4 Ha npUMEHEHUE 3aKOHA .
64 . ege.sdamgia.ru ,
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA gy
fipi.ru/ege
65 Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio
[Ipenomnenue cBera. AGCOTIOTHBIN U
p . IToaroroBka x EI'D:
OTHOCHTEJIbHBII NIOKA3aTelb PEIOMIICHUS. .
66 . ege.sdamgia.ru ,
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil fipi.rufege
YroJl OJIHOTO BHYTPEHHETO OTPAXKEHUS '
ITonroroska k EI'D:
Peurenue 3agau Ha TpUMEHEHUE 3aKOHOB .
67 ege.sdamgia.ru ,
OTPaXXEHUsI U IIPEJIOMIIEHUS CBETA o
fipi.ru/ege
68 Xon yder B mpusMe. Jlucnepceus cBera. IToaroroBka k EI'O:

CI1oxHBIN cocTaB Oenoro ceera. Liser

ege.sdamgia.ru,
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fipi.ru/ege

JInn3el. DOKYCHOE PACCTOSTHUE U ONTUYECKAs

I[ToaroroBka x EI'D:

69 ege.sdamgia.ru ,
CHUJIa JIMH3bI fipi.rulege
. IToaroroska xk EI'D:
[TocTpoenue n300pakeHUH B TUH3AX U UX .
70 ege.sdamgia.ru,
CUCTEMax. YBEIMYECHHE JINH3bI fipi.rufege
. [ToaroroBka k EI'D:
Pemenue 3a1a4y Ha ocTpoeHHE N300paKEHUIH, .
71 ege.sdamgia.ru,
MIOJIy4a€MBIX C TIOMOILBIO JINH3 fipi.rufege
72 I'na3 kak ontuyeckas cucreMa
73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reoOMEeTPUYECKON ONTUKHU
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS
75 Jucniepcus cBera
76 Hurepdepennus creta
IToaroroBka x EI'D:
KorepeHnTHbie HCTOUYHUKHU. Y CTIOBUS HAOMIOIEHUS .
77 ege.sdamgia.ru,
MaKCUMYMOB 1 MUHUMYMOB fipi.rufege
IToaroroBka x EI'D:
78 Pemienue 3amau ege.sdamgia.ru ,
fipi.ru/ege
ITonroroska k EI'D:
79 [IpuMenenne uaTEPHEPEHIMH ege.sdamgia.ru ,
fipi.ru/ege
80 Hudpaxius ceera
81 JudpakionHas pemeérka. Y cioBue HabM0eHNs IToaroroska k EI'O:
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TJIaBHBIX MAKCUMYMOB

ege.sdamgia.ru,
fipi.ru/ege

IToaroroBka x EI'D:

82 Pemrenue 3amau ege.sdamgia.ru ,
fipi.ru/ege
[Toaroroska k EI'2:
[TontepeynocTts cBeTOBBIX BOJH. [lomsipusanus .
83 ege.sdamgia.ru ,
cBeTa gy
fipi.ru/ege
ITonroroska xk EI'D:
84 Pemrenue 3amau ege.sdamgia.ru ,
fipi.ru/ege
85 CBeTOBBIC SIBJICHUS B IPUPOJIC
86 O06o01enre u cucTeMaTu3alis 3HaHUH 10 TeMe
"Onruxka"
87 KonTtponbHas padoTa mo teme «OnTHKa»
['paHuLIBI MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOIUHAMUKH U TPUHIIMII
OTHOCHUTEIIbHOCTH
. IToaroroBka x EI'D:
[TocTynaTel cienuanbHON TEOPUU .
89 ege.sdamgia.ru,
OTHOCHUTEIILHOCTH g
fipi.ru/ege
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.
[Ipeo6pazoBanus Jlopenna. YcnoBue
90 NPUIUHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHHU U
COKpAIlleHUE JJTUHBI
. ITonroroska k EI'D:
91 DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTUIIbI

ege.sdamgia.ru,
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fipi.ru/ege

CBs13b Macchl € SJHEPTUEN U UMITYJIBCOM

I[ToaroroBka x EI'D:

92 . ege.sdamgia.ru,
PENSATHUBUCTCKON YaCTHIIBI. DHEPTHUS TIOKOS fipi.rulege
93 PaBHOBeCHOE TEIIOBOE M3ITydCHHE
94 3akoH cMmemnieHus Buna
95 I'mmote3a M. ITnanka o kBanTax. ®OTOHEI
ITonroroska xk EI'D:
96 DHeprust ¥ UMIyJIbC GOTOHA ege.sdamgia.ru,
fipi.ru/ege
97 ®ororddext. OnbiTe A. I'. CToneToBa. 3aKOHbI
dhoTtorddexra
[TonroroBka k EI'D:
98 }’paBHeHI/Ie BﬁHmT”eI?IHa st pororddexra. egel.ls damgia.ru
Kpacnas rpanumna" ¢potosddekra fipi.rufege
99 JlaBneaune cBeta. OnbiTel 1. H. JleGeneBa
100 BoHOBEIE CBOMCTBA YaCTHIL
Bounnsl ne bpoitns. Jlmuua Bosiabl ae bpoins u IToaroroska x EI'D:
101 pasMepbl 00J1aCTH JTOKAIU3AIUHN JBUKYIIEHCS ege.sdamgia.ru,
YaCTHUI[BI fipi.ru/ege
102 KopnyckynsipHo-BOTHOBOM Tyanu3m
103 Jludpakius 3eKTPOHOB Ha KpUCTALIax
104 Crennuka usmMepeHuit B MUKPOMUDPE.
CootHouenus HeonpeaenéHHocTei I eiizendepra
105 Pemenue rpaduyeckux 3anau
106 Pemienne pacu€THbIX 3a1a4 Moprorosxka k EI'3:

ege.sdamgia.ru,
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fipi.ru/ege

KonTtposnsHas padota no temam: "OcHoBsl CTO",

107 "KopnyckynsipHO-BOJHOBON Ayayin3m"
108 OTIBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[Inanerapnas monens aroma Pesepdopna
ITonroroska xk EI'D:
109 [Mocrynater Bopa ege.sdamgia.ru ,
fipi.ru/ege
110 Bunel ciektpoB. CriekTp ypoBHEH 3HEPrUM aToMa
BOJIOpOJA
111 CHnoHTaHHOE M BBIHYXJCHHOE U3y4YeHUE CBETA
IToaroroBka x EI'O:
112 Jlazep ege.sdamgia.ru,
fipi.ru/ege
Hyxnonnas mozens sinpa I'eitzenOepra-MBanenko.
113 3apsn 1 MaccoBoe YKUCIIO sapa. M30Tormsbl.
PagnoakTuBHOCTE
3aKoH paZnoaKkTUBHOIO pacnajaa. CBoicTBa Mororoska k EI:
114 MOHU3UPYIOUIEro U3iIydeHus. BiusHue ege.sdamgia.ru
PaaOaKTUBHOCTH HA KUBBIE OpPraHU3MBbI. fipi.rufege
JozumeTpust
DHeprus CBS3U HyKJIOHOB B sifipe. SIIepHbIE€ CUJTBI.
Jledekt mMacchl szpa. SIaepHble peakiuu. ITonroroska k EI'D:
115 Snepusie peaktopsl. [Ipobnemsl ynpasiasiemoro ege.sdamgia.ru ,
TEPMOSICPHOTO CUHTE3a. DKOJOTHUECKHE fipi.ru/ege
aCIEeKThl Pa3BUTHS SIACPHON SHEPreTUKU
116 MeToapl perucTpalyy U UCCIeI0BAHUS

QJICMCHTAPHBIX YaCTHUII. CDyHI[aMeHTaJ'IBHBIe
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B3aUMOJCUCTBUS. baprOHbI, ME30HBI H JICITOHBI.
[IpencraBnenne o CtannaptHoi Moaenu. KBapk-
TJIIOOHHAS MOJENb aPOHOB

®dusuka 3a npenesnamu CTaHIapTHON MOJEIIH.
117 TémHasa marepus U TEMHas dHeprus. EnnHcTBO 1
(bu3nvecKoil KapTHHBI MHUPa

Oransl pa3BUTHS aCTPOHOMUU. 3HaUCHHE

118 1
aCTPOHOMHUHU
[IpuMeHNMOCTh 3aKOHOB (PU3UKH U1 0OBSICHEHUS
119 MIPUPOIBI KOCMUYECKUX 00BEKTOB. MeTo1bl 1
ACTPOHOMHUYECKUX UCCIEAOBAHMI
120 CoBpeMeHHBIEC ONITHYECKUE TEIECKOTIBI, 1
pagroTeNIecKobl, BHEaTMOC(hepHass aCTpOHOMHUSI
121 Bun 3Bé31H0T0 HebGa. Co3Be3nus, spKue 3BE3 I, 1 [Inanerapwuii:
[IJIAHETHI, UX BUIUMOE JIBYIKEHHE http://stellarium.org/ru/
122 Conneunas cucteMa. Conaie. ConHeunas 1 [Inanerapwuii:
aKTUBHOCTH. VicTounuk sHeprun CoJHIIA U 3BE3]T http://stellarium.org/ru/
123 3BE3/1b1, MX OCHOBHBIE XapaKTEPUCTUKH. 1
Juarpamma "crieKTpajibHbINA KJIaCC — CBETUMOCTBD"
. [Inanerapwuii:
124 3Be3/1bl TJIaBHOM MOCIEN0BATEILHOCTH 1

http://stellarium.org/ru/

Buytpennee crpoenue 38é31. CoBpeMeHHBIE
125 MPEACTABICHUS O TIPOUCXOKICHUU U IBOJIFOIIUN 1
CoJHia ¥ 3B€31. OTaIbl >KU3HU 3BE3]

Muneunsiii [Iyre — Hama I'anaktuka. Tunst

126
raJlakTUK. YEpHbIE IBIPBI B ApaxX FalaKTHK

Bcenennas. Paciimpenne Beenennoil. 3akoH

127
Xa66mna. Teopus bonbioro B3peiBa. PenukroBoe
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U3Iy4EeHUE

128

MacmrabHas cTpykrypa Beenennoii.
MeraraiakTuka

129

Hepeménnbie mpoOieMbl acTpOHOMUU

130

®uznueckuil npakTukym 1o reme "HccnenoBanue
MarHUTHOTO TIOJISl TIOCTOSITHHBIX MarHUTOB' WITH
"UccnenoBanue cBOMCTB (peppoOMarHeTUKOB" UITH
"HccnenoBanne IeHdCTBUS IOCTOSIHHOTO MarHuTa
Ha paMKy C TOKOM"

131

®usndeckuil NpakTUKyM 1o teme "M3mepenue
cuibl AMniepa" win "M3ydeHue 3aBUCUMOCTH
cuibl AMriepa oT cuitbl Toka" wm "Onpenenenue
MarHATHOM MHAYKIIMM Ha OCHOBE N3MEPEHHUS
cuibl Ammnepa"

132

®dusznueckui mpakTukyM mno teme "HccnenoBanue
SBJICHUS 3JICKTPOMArHUTHOM MHIYKIUK" WIIN
"OnpenesneHne HHIYKIIMUA BUXPEBOTO MarHUTHOTO
noJisg"

133

®dusznyeckui mpakTukyM no teme "MccnenoBanue
siBieHUs caMonHAYKIuK" niau "COoopka Mo ienn
3JIEKTPOMAarHUTHOTO reHeparopa’

134

®usnueckuil NpakTUKyM 1o teme "M3mepenue
neprojia CBOOOIHBIX KOJIeOaHU HUTSHOTO U
MPYKUHHOTO MasiTHUKOB"

135

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"ITpeoOpa3oBaHue 3HEPTrUM B MPY>KUHHOM
MasiTHUKe"

136

®duznueckuil npakTukym no teme "Hccnenosanue
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MIEPEMEHHOTO TOKa Yepe3 MOCIIeI0BaTEIbHO
coeTMHEHHBIC KOHACHCATOP, KATYIIKY H
pesuctop" unu "Mccnenoanue paboThl
HMCTOYHHKOB CBETA B LIETIH MEPEMEHHOTO TOKA"

137

duznyeckuil npakTukym no teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJIHBI"

138

®uznyeckuil npakTukym o teme "M3mepenue
ToKa3aTes MPeTOMIICHHS CTeKIa" UiTn
"[lonydenne n3o0paxxeHus B cUCTEME U3
IJTOCKOTO 3epKajia v JIUH3bI"

139

®usnueckuil NpakTUKyM 1o Teme "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO PACCTOSIHUSI OT
BeIleCTBA (Ha MpUMepe KUJIKUX JTUH3)" UIN
"U3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarONIUX JUH3"

140

dusndeckuit mpakTUkyM 1o Teme "Habmronenue
mudpakiuuu, HHTepQEepeHInN 1 TIOJISIPU3AIUN
ceera"

141

du3nyecKkui MpakTUKyM 1o teme "OnpeneseHue
MMITYJIbCA M SHEPTUU PENIATUBUCTCKUX YaCTHI] (T10
boTorpadusiM TpeKoB 3apsKEHHBIX YaCTHUI] B
MarHuTHOM TmoJie)"

142

®usnueckuil NpakTUKyM 1o teme "M3mepenue
nocTosiHHOM [1nanka Ha OCHOBE HCCIEI0BaAHUS
dhoTtorddexra" nnm "MccnenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO]] OT HaMpsHKeHUs "

143

®duznueckuil npakTukym no teme "Hccnenosanue
CIIEKTpa pa3peKEHHOI0 aTOMAPHOT0 BOJAOPOAA U
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n3MepeHue nocTossHHoM Punbepra"

144

®duznueckuil npakTukym no teme "HecnenoBanue
panmoaKTUBHOTO (pOHA C UCTIOIb30BaHUEM
no3umerpa" uiu "M3ydenue noriomieHus oera-
YaCTHI[ ATIOMUHUEM"

145

duznyeckuil npakTukyM no teme "HabmoneHus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCTIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM
JUTS OTIPEJIETICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CeBEpHOTO MOyIIapHs U SIPKUe
3B&31p1" wiu "Habmonenus B Teneckon JIyH#I,
IJTAHET, TYMAHHOCTEN 1 3BE3HBIX CKOTUIEHUI"

146

O0o001Ienre u cucTeMaTu3anys 3HaHui. Pojb
(bMBUKH U ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMATbHOM M ATHYECKOM
chepax nesaTeTbHOCTH YeJIOBEKa

147

O0600uieHne u cucreMarusanus 3Hanuii. Poss u
MecTO (PM3UKH U ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpPa

148

O06001IeHre U cucTeEMaTu3anys 3HaHui. Pois
(uzuveckoit Teopuun B (GopMUPOBAHUHI
MPEACTABICHUH 0 PU3NYECKON KapTHHE MUpa,
MecTo (pU3UUecKOl KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEACTABICHUH O IPUPOJIE

149

O00011eHrE U cCUCTEMATU3ALIMS 3HAHUN 1[I0 TEME
"Kuuemartuka"

IToxaroroska k EI'9:
ege.sdamgia.ru,
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fipi.ru/ege

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 110 TEME

I[ToaroroBka x EI'D:

150 ege.sdamgia.ru ,
"Kunemaruka" g . g
fipi.ru/ege
. IToaroroska xk EI'D:
O0006111eHME ¥ cUCTEMAaTHU3allis 3HAHUHN 110 TEME )
151 " " ege.sdamgia.ru ,
JnHamuka o
fipi.ru/ege
. [ToaroroBka k EI'D:
O00011IeHNe U CUCTEMATU3AINS 3HAHUN 110 TEME )
152 " " ege.sdamgia.ru ,
CraTtuka TBEpAOro Tena gy
fipi.ru/ege
o IToaroroBka x EI'O:
O0001IeHne 1 cUCTEMATU3AINS 3HAHUN 110 TEME )
153 " \ ege.sdamgia.ru ,
3aKOHBI COXPAHEHUS B MEXaHHUKE e
fipi.ru/ege
. IToaroroska x EI'D:
O0006111eH1E U CUCTEMATHU3aLIMs 3HAHUN 110 TEME .
154 " N " ege.sdamgia.ru ,
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU .
fipi.ru/ege
. IToaroroska x EI'D:
O000111eH1E U cCUCTEMATHU3aIIUs 3HAHUN 110 TEME .
155 " \ ege.sdamgia.ru ,
Tepmonnnamuka. TennoBbie MaTuHbI .
fipi.ru/ege
O000111eH1E U CUCTEMATHU3aIIUs 3HAHUN 110 TEME
156 "ArperatHbie COCTOSIHHS BeriecTBa. Da3oBbie
nepexonr"
. ITonroroska k EI'D:
O0600111eH1E U cUCTEMATU3aIlUs 3HAHUN 110 TEME )
157 \ | ege.sdamgia.ru ,
DIIEKTPUYECKOE TOJIe o
fipi.ru/ege
. ITonroroska k EI'D:
O000111eH1E U cUCTEMATHU3aIlMs 3HAHUH 110 TEME .
158 ege.sdamgia.ru,

"IIoCTOSIHHBIN 2JEKTPUUYECKUIM TOK"

fipi.ru/ege
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O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

159 n "
ToxH B pa3siMyHbIX Cpenax
. IToaroroska xk EI'D:
O06o01IeHre U CUCTeMAaTHU3alHs 3HAHUIA 110 TeMe .
160 " " ege.sdamgia.ru ,
MaruauTHO€E 1oJie .
fipi.ru/ege
. [Toaroroska k EI'2:
PesepBubIit ypok. O60011IEHNE U CHCTEeMaTH3AIIH .
161 . " " ege.sdamgia.ru ,
3HaHUM N0 TeMe "DIeKTpOMarHuTHasT UHIYKIIHS g
fipi.ru/ege
o ITonroroska xk EI'D:
PesepBubIit ypok. O60011IEHNE U CHCTEeMaTH3AIIH .
162 . . " ege.sdamgia.ru ,
3HaHUH 10 TeMe "MexaHnueckue KojaeOanus g
fipi.ru/ege
o IToaroroBka x EI'O:
PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIHS .
163 . . " ege.sdamgia.ru ,
3HaHUH 10 TeMe "DIEeKTPOMarHUTHbIE KoJIeOaHus gy
fipi.ru/ege
Peseprubiit ypok. O6001IeHNE U CHCTEeMaTH3AIIH ITonroroska xk EI'D:
164 3HaHU# 1Mo TeMe "MexaHn4ecKue u ege.sdamgia.ru,
AJIEKTPOMATHUTHBIE BOJTHBI" fipi.ru/ege
. IToaroroska x EI'D:
PesepBHblit ypok. O6001IeHHE U CCTEMAaTU3aLIUS .
165 . . . ege.sdamgia.ru ,
3HaHu# no teme "OnrTrka gy
fipi.ru/ege
. ITonroroska k EI'D:
PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alUs .
166 . | | ege.sdamgia.ru ,
3HaHuit no teme "OcHoBbl CTO o
fipi.ru/ege
PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alIUs ITonroroska k EI'D:
167 3HaHMU 110 TeMe "KopIycKysipHO-BOJIHOBOM ege.sdamgia.ru ,
ayanu3m" fipi.ru/ege
168 PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTHU3aIINS [Toaroroska k EI'9:

3gaHui o teMe "dPuszuka aroma"

ege.sdamgia.ru,
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fipi.ru/ege

PesepBHbIit ypok. O000IICHHIE U CUCTEMATH3AIIHS

I[ToaroroBka x EI'D:

169 3HaHMi 110 TemMe "Du3nKa aTOMHOTO sSapa U 1 ege.sdamgia.ru ,
AIIEMEHTAPHBIX YaCTHI" fipi.ru/ege
170 PesepBubiit ypok. O60011eHHE U CHCTEeMaTHU3aLIH 1
3HaHUU 110 TeMe "DIIeMEHThI acTpohU3UKHU"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesinos B.A., O611ecTBO ¢ orpaHu4eHHOM
0TBETCTBEHHOCTHIO «/IPODA»; Akninonepnoe obectso «M3gaTenscTBo
«IIpocBemenue»

» dusuka, 10 kinacce/ KacesinoB B.A., O011ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
Vuebnoe n3nanue U. I'. Bnacosa, B.A. Kacesnos / ®u3uka 10-11 xiacc.
Yry6neHHbiit ypoBeHb. MeToanueckoe mocobue kK yueOHuky B. A.

KacesiHOBA - 3-¢ N3JaHUuC, CTCPCOTUITHOC: - M.: HpOCBGHleHI/Ie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
edsoo0.ru (BuptyanbHbIe TabopaTopHbIe paboTHI), ege.sdamgia.ru (6ank
3amanuil s moarotoBku Kk EI'D) |, fipi.ru/ege ru (6auk 3amanuii 1yis

noarotoBku k EI'D), http://stellarium.org/ru/ (onnaiin miaHeTapuii).
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