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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno ¢u3uke Ha ypoBHE CcpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHOM mporpammel, npeactaBieHHbix B ®T'OC COO, a
TaKke ¢ yuyéTtom ¢enepanbHoil paboueld mporpammbl Bocnutanud U KoHuenuuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma 1o  ¢usuke onpenenser o0sA3aTeIbHOE  MPEIMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHJYEMYIO IOCJIEI0BATEIbHOCTh H3yUYCHUS
TEM M pa3lelioB Y4yeOHOro mpeaMera C y4E€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
ocobeHHoctel oOyuarommxcsa. [Iporpamma mo ¢usuke HaéT MpeACTaBICHHE O
HeNsIX, COAEp)KaHWHW, OOIIeld cTparerud OOy4YeHUs, BOCHUTAHUS W Pa3BUTHS
oOydarommxcs cpeacTBaMu ydeOHoro mnpeamera «@Pusukay Ha YyriayOnEéHHOM
YpOBHE.

N3yuenue kypca Qu3MKH YriIyOJIEHHOTO YPOBHSI MO3BOJIAET pEaTn30BaTh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMH, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHmuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mno Qusuke omnpenensioTcs IJIaHUPYEMbIE Pe3YIbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM JJIA pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
nporpamMmy 1o (u3MKE Ha YpOBHE cCpeaHero obmiero oOpa3oBaHHs Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (u3uku Ha yriayOosJEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 110 TOJIaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3uKe UMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX Pab0UNUX MPOTPAMM.

[Iporpamma 1o (pu3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealid3alliid  Pa3lIMyHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKM HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYyINas B
KauecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKHE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHUSI HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIH
METO/I MO3HAHUS NP BHIMOJHEHUN UMU YUYE€OHBIX UCCIIE0BaHUM.

B ocHOBy Kkypca ¢u3MKM Ha ypOBHE CpeAaHEero oOmiero oOpa3oBaHHs
NOJIOKEH PAO WIEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK MPUHLMIBL €r0
OCTPOEHHSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUM C HEW Marepuan Kypca (PU3MKH
o0ObeuHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce siBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeaIonaraeT HUCNOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIEcCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonoii nanpasiennocmu. Kypc pusuku yriryonéHHOTO ypoBHS
MPEIIOaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOMIMX NPEICTABICHUA U COBPEMEHHBIE TEXHMYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanmu3yercsi MNOCPEICTBOM BBEICHUS DSJIEMEHTOB
COJEP)KaHUsS, TMOCBSIIEHHBIX 3KOJOTHYECKHUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHATIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl IO (PU3UKE JOHKHO OBITH TOCTPOEHO HA
MPUHIMIAX CHCTEMHO-AEATEIFHOCTHOTO moaxoaa. Jims ¢usuku peanuzamust 3TUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUHM CaMOCTOATEIBHOIO 3KCIIEPUMEHTA Kak
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro



YpPOBHSI — O3TO CHCTEMa CaMOCTOSITEIIBHOTO YYEHHUYECKOTO HKCIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUYECKUE OMbITHI MNpPU H3YUYEHHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuud (QU3MYECKOro MpakTukyma. B mepBom ciyuae
MpakTUKyM npoBoauTtcs aubo B koHIEe 10 u 11 knaccos, 1ub0 mociie mepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpamuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIC
MPOBOJSITCS B Tpoliecce u3ydeHus pazzena (temsl). [Ipu stom mon paboramu
MpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE UCCIE0BAaHUE, KOTOPOE MPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BUJ1a 0€3 TOIIaroBONH WHCTPYKIIUH.

B nporpamme 1o (¢u3uMke cucTteMa YYEHHUYECKOrO JKCIIEPUMEHTA,
1a00paTopHBIX pabOT W MpaKTHKyMa MNpeACTaBieHA €AUHBIM IepeuHeM. Brioop
TEMaTUKU JIJI1 3TUX BUJOB YYCHHUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4aCTHHKaMU 00pa30BaTeNIbHOIO MPOLecca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUSA W OCHaIleHus kabwHeta ¢usuku. [Ipu 3TOM obOecmeunBaeTcs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJIUTH TPSIMbIE U KOCBEHHBIC
U3MEPECHUS, UCCICIOBAHMUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH U IOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YAENAETCA PEIICHUIO PACUETHBIX M KAaueCTBEHHBIX
3anay. [lpu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3QITaHHOW M HESBHO 3aJIaHHOW (DU3WYECKOW MOJENbI0, TIO3BOJISIONINE TTPUMECHSTh
U3YYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7ad
NPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3HMYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznuecKkor MOACNHU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO x wmarepuanbHO-
TEXHUYCCKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHeTre (U3MKU MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMNOJHEHUS YKa3aHHBIX B Iporpamme 1o
¢u3MKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYy/I0BaHHUE.

JlemoHcTpanmonHoe oOopyaoBanue (GopMupyercs B COOTBETCTBHH C
MPUHIMIIOM MUHHUMAJIBHOM JOCTATOUHOCTHU M  OOECIEUMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
UCCIIEIOBAHUSI  M3YYaeMbIX SIBJICHUH U  MPOLECCOB, ASMIUPUYECKUX U
(dyHIaMEHTaIbHbIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHHUI.



JlabopatopHoe 0O0OpyJOBaHHUE [IJIsi YUYCHHUECKUX MPAKTUYECKUX padoT
(GopMupyeTcsi B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MNPHUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(DPOBBIX JTaOOpaTOPUi.

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

dopMHUpOBaHME HWHTEpPEca M CTPEMJIEHUS OOYy4YaloIIHUXCA K HAydHOMY
U3YYEHHUIO TMPUPOJIbI, PA3BUTHE UX HHTEJUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTaBICHUN O HAy4YHOM METOJ]ie MO3HaHUA U (HOpMUpPOBaHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBIICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUW OOBSCHATH  SIBICHHUA C  HCIOJH30BAaHUEM
(bu3MUeCKUX 3HAHUM M HaAYYHBIX JOKA3aTEIbCTB;

dbopMUpoBaHUE TPEACTABICHUN O pOJNM (PUBMKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  TPEACTABICHUM O  BO3MOXKHBIX  cdepax  Oymymen
npodeccUOHATbHON NIESITeNbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHnue 3TUX 1eneil o0ecrneuynBaeTcs pelieHueM CIEIYIONNX 3a7ad B
nporecce u3ydeHus Kypca QU3MKy Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HAHUK 00 00mUX (HU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupOoBaHHME YMEHUW TNPUMEHSITh TEOPETUYECKUE 3HAHUA  JUIS
00BsiCHEHUS (PU3NYECKUX SIBICHUN B TPHUPOAC W ISl MPUHATHUS TPAKTHUICCKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pELIEHUs pa3Iu4HbIX 3aJad C SBHO 3aJlaHHOM
¢usnyeckol MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojaENnH, aaeKBaTHOM YCIOBUSM 3aJayd, B TOM 4YHCIE 3a]ad
WH)XCHEPHOT'O XapaKTepa;

NOHMMaHue (U3MYECKUX OCHOB M TPUHILMUIOB ACHCTBUA TEXHHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQZICHHME METOJAMH CAMOCTOATEIBHOIO TUIAHUPOBAHUS U TPOBEACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHAIW3a W HHTEpPHpeTanud  WHPOPMAIWH,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;



CO37aHUE YCJIOBHM Il Pa3BUTHUA YMEHUM NPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHe HHTEpeca K cdepaM mnpodeccuoHanbHON  AeATETbHOCTH,
CBSI3aHHOM ¢ (PU3UKOIA.

B cootBerctBun c tpeboBanusiMu PI'OC COO yriyOn€HHBIM YpPOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPUIIAL.

Ha uzyuenue ¢puszuku (yrayOnéHHbIN ypOBEHb) HA YPOBHE CPEHETO OOILIETOo
obOpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpaMme 1o (U3MKE MEpeuyeHb JIabOpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JAaeT BBIOOD
NPOBEJICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOX MO3HAHMS NPUPO/BI.

®duszrka — pyHIaMeHTalbHasg Hayka o npupoje. Hayunslil MeTos nmo3HaHus
Y METOJIbI UCCIIeI0BaHUS (PU3UUECKUX SIBICHUM.

DOKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus npupoisl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHusi (PU3MUECKUX BEIUYUH (AaHAJOTOBBIE W IHU(POBBIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHut  QuU3MYECKUX BeJIMUUH  (aOCONIOTHAsS U
OTHOCHUTEIIbHA ).

MopenupoBanue GU3NIECKUX SBJICHUM U MPOIIECCOB (MaTepHalibHasl TOUKa,
aOCOJIFOTHO TBEPJOE TENIO0, HWeadbHas KUIAKOCTb, HJACANIBHBIM Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3nYecKkuii 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Du3nueckas
TEOpHs.

Pons u mecto pusuku B hopMuUpoBaHUU COBPEMEHHOW HAayYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa W HANpsHKEHHWS B LEMU MOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1M(ppoBoii 1adoparopueit o dusuke. [Ipumepsl u3mepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBUKEHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepuasbHOM TOYKHM, €r0 MPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. TpaexkTopus.

[Tepemernienne, CKOpocTh (CpefaHsAsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MATEpPHAIBHOM TOYKH, MX MPOCKIMH HAa OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBUYKCHHUE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIbHOW TOYKH OT
BPEMEHH U UX rpaduku.

CBobOomHOE majzeHue. YCKOpEeHHE CBOOOIHOTO MajacHusA. /[BmkeHue Teina,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe nBmkeHue. JIBMKEHHE MaTEpUAJIbHOM TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATBHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: CIHUIOMETD,
JNBWKECHHE CHApsAIOB, LEMNHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUYETA, WLTFOCTPALUS KHHEMATHUECKUX XAPAaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmronenne nBuKeHus Teia, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PELYKTOPE.

CpaBHeHME MyTEH, TPACKTOPUM, CKOPOCTEM ABMIKEHHUS OJHOTO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEPAaBHOMEPHOTO JBHXKEHHS C LIEbIO ONPEIEIECHUs] MTHOBEHHOMN
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsSMOIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKECHHH.

M3mepenne  yckopeHuss  CBOOOJHOrO  majeHuss  (PEKOMEH0BAHO
UCIIOJIb30BaHue HU(ppoBOH 1a00paTopun).

N3ydenne naBUXKEHUS Teina, OpOIIEHHOTO Topu3oHTaIbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne nBMKEHUA Tela IO OKPYKHOCTH C IOCTOSHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MepHoAa OOpalieHuss KOHUYECKOro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



ITepBeiii 3akoH Hprotona. Muepuuanbable cucteMmsl orcy€ra. [IpuHnmn
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca rena. Cuna. [IlpuHumn cynepno3suuny CHil.

Bropoii 3axkoH HproTOHa 111 MatepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHBAJEHTHOCTh TI'PAaBUTALMOHHOM U
MHEPTHOMN MaCCHI.

Cuna tspKkecTd. 3aBUCUMOCTbh YCKOPEHUSI CBOOOJHOTO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmUpPOTHL. J[BHKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, IBMXKyHIerocss c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHUsI CKOJBXKEHHUS U CUJIa TPEHUSA
nokost. Koapdunuent tpenus. Cuia CONpOTUBICHUS TpPU ABUKEHUU Tella B
AKUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: MOAINIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmionenne JBWKeHUsST Tel B HMHEPUHMATBHBIX W HEMHEPLHATbHBIX
CHUCTEMax OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX LMIMHIPOB WM IIApOB PAa3HOM MAacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  paBHOJACHCTBYIONIEH  TPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUS TEI.

H3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOICHCTBYIONMIECH CHII TIPU JBMKEHUU OpycKa 1O HAKIOHHON
IIJIOCKOCTH.

IIpoBepka THMIOTE3bl O HE3aBUCUMOCTH BPEMEHHM ABWXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

N3yuenne nBUKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Uepe3
nErkuit OJIOK.

N3mepenue koddduiieHTa TpeHus Mo BETWYUHE YIIIOBOro KoddduuueHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue qBMKeHUsI OpycKa MO HAKJIOHHOW MIIOCKOCTH C MIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHUs Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHOo TBEpHOoE Teno. [locTymaTtenbHOE W BpallaTeIbHOE JIBHXKCHHUE
TBEpAOro Teia. MOMEHT Cuiibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuisbl.
CroxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTPONCTBA M TEXHOJIOTHMYECKHE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yclIOBUI paBHOBECUS TBEPAOrO Teja, MMEIOLIETO0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynieec MatepuanibHOM TOYKH, CUCTEMBI MaTE€pUANIBHBIX TOYeK. LleHTp
Macc CUCTEMbI MaT€pUaAIbHBIX TOUYEK. TeopeMa O ABUKEHHUH LIEHTpa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT uMIlyJbca MaTepuaabHOW TOYKHU. lIpeacraBiieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJAX.

PaGora cumimbl Ha MaloM W Ha KOHEYHOM IepeMermieHuu. I padudeckoe
MpeACTaBIE€HUE PaOOThI CUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi martepuaiibHOMl TOuku. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOUYKH.



[ToreHnmanbHble W HEMOTEHLIMANbHbIE CUJbl. [lOoTEeHIIManbHAs SHEpPruUs.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoOBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTAUMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOTHl HEMOTEHUUAIBHBIX CHUJI C H3MEHEHHEM MEXaHWYeCKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyM s WACaIbHOM JKUIKOCTA KAaK CJEICTBHE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3menenue sHepruu Teia Mnpu COBEPIICHUU PabOTHI.

B3aumHble mnpeBpalieHds] KMHETUYECKOW U MOTEHUUAIBHOM DHEPrUi MpH
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cumibl TITW, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNHETHYECKOW SHEPTUH TeJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MOTEHINAIBHON S3HEPTUH PYKUHBI C pabOTOM CUJIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHUS NP JBHXKEHUM Tejla MO0 HAKJIOHHOM
IJTIOCKOCTH.

Pazaea 3. MouiekyasipHasi pu3suka ¥ TEpMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbBIE TMOJOXEHUSI MOJEKyIsipHO-KuHeTnyeckod teopuu (MKT), nx
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJEHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mogenb uaeanbHOTO ra3a B MOJICKYJISIPHO-KUHETUUYECKOU TEOPUU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHenue MenaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkana temneparyp KensBuna). 3akon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTtBa. [ 'paduueckoe
npeJiCTaBlIEeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JIaBICHUEM U CPEeJAHEH KUHETUYECKOM JHEeprueut
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHIECKON TEOPUHU UJI€aTBLHOTO ra3a).

CBsi3b  aOCONIOTHOW TEMIIEpaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO
CpeHEel KWUHETHYECKOW HSHEpruel MOCTYMATEeIbHOTO TEIJIOBOTO JIBMKCHUS €&
YaCTHII.

TexHuveckne yCTPOWCTBA W TEXHOJIOTHYECKHE TMPOIECCHl: TEPMOMETD,
O6apomeTp, noy4eHrue HaHOMaTEepPUAIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccneqoBaHue H30MpPOIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne rmpolrecca YCTAHOBIEHHUS TEIJIOBOTO PpAaBHOBECUS IPHU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHYECKOTO Ipolecca (PEKOMEHIOBAHO HCIIOIb30BAHUE
udpoBoii 1abopaTopun).

N3yueHune n30XopHOro nporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEWIHUX YCIOBUW ISt
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHEHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl



TEPMOJAUHAMUYECKON CHUCTEMbl KaK CPEHUE 3HAYCHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawano tepmoanHamuku. CaMONpOU3BOJIBHAS — PEIAKCALMS
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJAMHAMUKE — CHCTEMA YpPAaBHEHUM:
ypaBHeHne MeHneneeBa—KianelipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPIUU.
VYcnoBus mMpUMEHUMOCTH 3TON MOJIeNU: HU3KAasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue i BHyTpEHHEH dHEPTHH OJTHOATOMHOI'O HJI€aIbHOTO
rasa.

KBa3zucraTnueckue u HECTaATUUECKUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMUKE. Boruucienue paboTel o rpaguky
npolecca Ha pV-auarpaMme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepmieHuss  pabotel.  KonBekmus,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Ttemnotel. TemnmoéMKOCTh Tena. YAelbHAass W MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r KommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0OH TepmoavHaMHWKH. BHyTpeHnHsist »Heprus. KommuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM [JIs PABHOBECHBIX MPOLECCOB: YEpe3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJIMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguabara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJAMHAMHUKHA JJI1 HEPABHOBECHBIX  IIPOILIECCOB:
HEBO3MOXKHO TIepeIaTh TEIJIOTY OT OoJiee XOJIOAHOIo Tela K Oojiee HarpeToMy 0e3
komneHcanuu (Kinaysuyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTEKThl UCIOJIB30BAHUS TEIJIOBBIX ABHUrarenei. TermoBoe
3arpsAA3HEHNUE OKPYXKAIOIIEH CPE/IbI.

TexHuueckne ycTpoWCTBA M TEXHOJOTMYECKHE MPOIECCHI: XOJOAUIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIA W KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYEHHUE CBEPXHMU3KUX TEeMIepaTyp, YTWIM3ALUMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aiuadaTHYECKOM pacIIupEeHUH.



Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue yaenbHONU TEIUIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeuiecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u KoHjeHcanus. lcmapenwe W KumneHue. VY elbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachIIeHHbIE maphl. KadecTBeHHass 3aBUCUMOCTD
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtaum3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyOnumarnus.

Hedbopmanuu TBEpAoro Ttena. Pactskenue u cxarwe. Crnsur. Mopaynb
HOwnra. [Ipenen ynpyrux aegopmManui.

TemnnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Tesl, 00ObEMHOE U JIMHEUHOE
pacipenrue. AHTAPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpeHUs Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTrUU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOIO OanaHca.

[ToBepxHocTHOE HaTsmKeHHE. Kod(PUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTpPOMCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunienune. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.



OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspusle siBneHus.

Mojiennn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HabGmonenne manbix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyMm.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCoNMOTHOM BI@XKHOCTH BO3JyXa M OILIEHKAa MAacChl MapoB B
MIOMEILICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUSI.

N3mepenne moayns FOura.

UccnenoBanne 3aBUCUMOCTH jAedopMallud pPE3WHOBOTO 00Opas3na oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DOnekTpu3auust Tel U €€ NPOsBICHUSA. JJNEKTpUYECKHil 3apsa. J[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKH, MAWRIEKTPUKA U MOJYIPOBOJHUKH.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAln. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymona.

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

HamnpspbkéaHocts  anekTpudeckoro  mons.  IlpoOneiii  3apsna.  Jluauu
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oisl. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMAJIOB H
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nod. CBs3b HANPSXKEHHOCTH MOJS U PA3HOCTU
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHUYECKOTO MOoJisi (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULNY STEKTPUYECKUX TTOJIEH.

[lone toueunoro 3apsina. Ilosme paBHOMepHO 3apsixeHHOM cdepbl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo oO0béMy mmapa. llome paBHOMepHO 3apsKeHHOU
OecKOHEYHON TUIOCKOCTH. KapTuHBI NWHUN HANpPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTCHIUAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.



JIMPNEeKTpUKM B DJIEKTPOCTATHUYECKOM  moJie.  Jludnekrpuueckas
MPOHUIIAEMOCTh BEUIECTBA.

Konnencatop. DeKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa.

[TapamiensHoe COEIMHEHNE KOHJIEHCATOPOB. [locnenoBarenbHOE
COEIMHEHNE KOHIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOIECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPHOOpPOB,
KOHJIeHCaTophl, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aiuTa.

YCTpOMCTBO © JAEWCTBUE KOHICHCATOPA IIOCTOSSHHOW W TMEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHcaTtopa OT IUIoNagu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psaika KOHJIEHCATopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmionenne mnpeBpamieHus JHEPrud 3apsHKEHHOTO  KOHAEHcaTopa B
SHEPIrUIO0 U3JIYYEHUS CBETOANOA.

N3ydenune nporexkanus Toka B LU, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3HOCTHU IIOTEHIMAJIOB (HampsiKeHus ) pu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpuydecKuii mox.

Cuna toka. [locTossHHBIN TOK.

VYcnoBus CyniecTBOBaHHS MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsixxkenue U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.



DIIEKTPUUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD CONPOTUBIICHUS
OJTHOPOJTHOTO TPOBOJHUKA OT €ro JJIWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MApAIIENBHOE, CMENIAHHOE COCAUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh NEKTPUUECKOr0 TOKA. TersmoBass MOLIHOCTh, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) DJIEKTPUYECKOW Iiernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTkoe 3ambikanue.

KonzaeHncarop B 11enu nocTOSTHHOTO TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CYETUMK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

UccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKA OT HANpPSKEHUS JJIsi PE3UCTOpa,
JlaMIIbl HAKQJIMBAHUS U CBETOMOA.

3aBUCUMOCTh COINPOTUBJIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa OT CONPOTUBJIEHUS IIPU
NOCTOSTHHOM HaIlpsIKEHHH.

IIpsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHUE TaJlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBRIICHHUS.

Cnioco0OsI coemMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTU MOTEHIMAIOB MEXY MOJOCAMU UCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HccnenoBanne CMEIAHHOTO COEIMHEHHS PEZUCTOPOB.

N3mepenune yaeapHOro CONpoTUBIICHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HaNPsDKEHUS U JIAMIIBI
HaKaJIUBaHUS.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumocty DJ{C raibBaHMYECKOTO 3JE€MEHTA OT BPEMEHU
MIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pasHOCTM NMOTEHLMATIOB MEXAY IOJOCAMU HUCTOYHMKA TOKA
OT CUJIBbI TOKA B LIEIIN.



UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA UCTOYHHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paziuunsix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  Pa3IMYHBIX  BEHIECTB. DJIEKTPOHHAS
MPOBOJIMMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIICHUS METAJJIOB OT
TeMreparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W NOpUMECHas  MPOBOJMMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DNEKTPUUECKUN TOK B IJIEKTPOIHUTAX. DJIEKTPOJUTHUECKAs TUCCOIUAIIMS.
Onexrtponus. 3akoHbsl Dapajes A dIEKTPOIU3A.

OnekTpuueckuii TOK B Ta3ax. CaMOCTOSITETbHBIH M HECAaMOCTOSITEIbHBIM
paspsa. PaznuyHbie TUIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lnazma.

TexHudeckne ycCTpOWCTBA M TMPAKTHUUECKOE MPUMEHEHHUE: Ta30pa3psiIHbIe
JIAMIIbI, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (OTOIMUOJ, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEH,
BBITUTABKA AJTFOMUHMS, JICKTPOHHAS MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

3akoHsbI 35ekTpoausa dapanes.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue smexkTposusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBIEHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3rYeCKUil MPAKTHKYM.

Crioco0b1 u3mMepenus (HU3NIECKUX BEIMUMUH C UCIIOJIb30BAHHEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCUTEIIBHBIE TIOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUW, HCCIENOBAaHUM  3aBUCUMOCTEMN
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEeHUUYECKUH  HKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Me:xnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usuku yraoyonénHoro ypoBHa B 10 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, T€Orpauu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, CEA3AHHbIE C  U3YYEHUEM MEmO006
HAYYHO020 NO3HAHUA: SBICHNUE, HaAy4YHbIN (DaKT, runoresa, puznueckas BEIMYHMHA,
3aKOH, TEOpHs, HAOIIOACHUE, FIKCIIEPUMEHT, MOJEIMPOBAHUE, MOEIIb, U3MEPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas T1abopaTopusi.

Mamemamuka: pelieHre CcuUcCTeMbl ypaBHeHUM. JlunelHas QyHKuus,
napabosna, runepboia, ux rpa@ukud U cBoicTBa. TpuroHoMmerpudyeckue GyHKIIUM:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannyeckoe BKEHUE B KUBOW mpupone, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPTraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIoIIeH cpejbl,
yTUIW3alusl OHOOPTaHMYECKOro TOIUIMBA [JIsi  BBIPAOOTKH  «TEIUIOBOM» W
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHHUE M KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYII,
MOJIb BEIECTBA, MOJSPHAs Macca, IIOJy4eHHE HAHOMAaTepHaJIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN U Ia30B, KUJAKHE KPHUCTAIUIbI, MIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs AUCCOLUALINS, TaJbBAHNUKA, DIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoz2ua: npeobpa3oBaHue ABMKCHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CyXOro M JKHIKOIO TPEHHS B TEXHUKE, CTaTUYECKUE KOHCTPYKIHH
(KpOHIITENH, pemeéTyaTble KOHCTPYKIMH), HCIIOJIB30BAHUE 3aKOHOB COXPAHCHMS
MEXaHMKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYIHE), JABUIATEIb BHYTPEHHEIO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB,
ra3opaspsHble JIAMIIbI, TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumonelicTBUE TIOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarmuTHOM wHAykuuu. IlpuHunun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOM MHAYKIIWH.



MarHuTHoe 1osie NpOBOJAHHUKA C TOKOM (MPSAMOro MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBieHHE W MOAYIb. JIBMKEHHE 3apsKEHHOMN
YacTHILIbl B OTHOPOJJHOM MarHuTHoM mnose. Pabota cuibl Jlopeniia.

MaruuTtHOe none B BemecTBe. @eppoMarHeTuky, napa- U JUaMarHeTUKH.

TexHudyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  MHOYKIIUM ~ MArHUTHOTO  TIOJISL  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHWUA MarHUTHOM UWHIYKIUU TIOJNS  JUIMHHOTO  MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKH C TOKOM.

B3anmoselicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs Mmy4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMn NENUCTBUS AIEKTPOU3MEPUTEITBLHOTO npubdopa
MarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue neiicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazHumHas uHOYKUuA.

SIBrieHne 3JIEKTpOMArHUTHOM MWHAYKIMU. [IOTOK BEkTOpa MAarHUTHOM
uaaykiud. I C uaAyKuMu. 3aKOH HJIEKTPOMAarHUTHOW wuHAyKIuu PDapajes.
Buxpesoe anekrpuyeckoe nose. Toku Dyko.

OJC vHIyKIMM B MPOBOJHUKE, JBHKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTymika WHIYKTUBHOCTH B LIEMHM MOCTOSIHHOTO TOKAa.
SABnenue camonnaykuu. J/C caMOMHIYyKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.



TexHuveckne yCTpONCTBA M TEXHOJOTMYECKHE MPOIECChl: WHIYKIIMOHHAS
Meyb, COJICHOU], 3alUTa OT JIEKTPU3ALMU T MPHU IBMKCHUU B MATHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHuUst 3J1€KTPOMArHUTHOM UHAYKITUU.

HccnenoBanne 3aBucumoctd O/C MHAYKUMH OT CKOPOCTH H3MEHEHMS
MarHUTHOT'O ITOTOKA.

ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOM (MEIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoranue 3aBucumoctu DJIC caMOUHIYKIIMM OT CKOPOCTU U3MEHEHHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, RPAKMUKYM.

UccnenoBanue sBIEHUS dJIEKTPOMAarHUTHOW WHIYKITUH.

OrnpeneneHue MHIYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIenn AIEKTPOMArHuTHOTO TeHeEpaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I"apmonundeckue xonebanus. Knnematudeckoe U TMHAMUYECKOE OINMHMCAHUE.
DHepreTUYecKoe OMHcaHue (3aKOH COXpPaHEHHUS MEXaHMYECKOW dHepruu). BeiBox
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIeOAaHWHM M3 UX IHEPreTUUYECKOTO U
KHHEMATHYECKOr'0 OIMHCAHHSL.

Amvmintyna u ¢asza xonebanuii. CBs3b aMIUTMTYbI KOJCOAHUN HCXOTHOMN
BEJIMYMHBI C aMITUTyIaMHU KoJieOaHUl €€ CKOPOCTH 1 YCKOPEHUS.

Ilepuon m uactora koneOanuii. [leproa ManbIX CBOOOJHBIX KOJIEOaHUI
MaTeMaTH4ecKoro MasTHuKa. Ilepmonm cBOOOTHBIX KoOJICOAHWI TIPYKUHHOTO
MasTHHKA.

[TonsTe o0 3aTyxammux KojieOaHMSIX. BBIHYXACHHBIC KoOJICOAHMS.
Pe3zonanc. Pe3onanHcHas kpuBas. BiusHue 3aTyxaHuss Ha BHJI PE30HAHCHOU
KpUBOU. ABTOKOI€0aHUSI.

TexHuueckue yCTpOMCTBa M TEXHOJIOTHUUYECKHUE MPOIIECChl: METPOHOM, YaChl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoueOaTeIbHOrO IBKCHUS.

Ha6moneHre He3aBUCHMOCTH TIEpHOIa MaJIbIX KOJeOaHui rpy3a Ha HUTH OT
aAMILTUTY/IBL.



HccnenoBanne 3aTyXalolmuMX KOJeOAHMM M 3aBUCUMOCTU  IE€pUOJA
CBOOOJHBIX KOJIEOAHUI OT CONPOTUBICHHUS.

HccnenoBanue koneOaHWid rpy3a Ha MACCUBHOM TMPYXHHE C LEJBIO
(opMHUpOBaHUS IPEICTABICHUNA 00 HI€aTbHON MOJIETN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIUH MPU KOJEOAHUSIX IPy3a HA MPYKUHE.

HccnenoBanne BbIHYXIEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

N3mepenue mnepuoga CBOOOAHBIX KOJIEOAHMM HUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBHKEHUS Tela B X0J€ KoJieOaHUM Ha YIIPYroM MoJiBece.

N3ydenune NBUXKEHHS HUTSIHOTO MassTHUKA.

[IpeoGpa3zoBaHue SHEPTUU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUTUTYIbI 3aTYXaIOMUX KOJIEOaHUH.

HccnenoBanue BoIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummosle Ko1edanusl.

Konebarenpubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KoJieOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aTbHOM K0Jie0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHbIE Kosie0aHus. BoeiHyX1€HHBIE
AIEKTPOMArHUTHbIE KOJIeOaHUsI.

IlepeMenHblii TOK. MOIIHOCTH NEPEMEHHOrO0 TOKAa. AMIUIUTYJHOE U
JICHUCTBYIOIIEE 3HAYCHHE CUJIbl TOKAa M HANPSDKEHUS TPH pa3TuvyHou ¢dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CunycouganbHbli TIEPEMEHHBIN TOK. Pe3ucrop, KOHJIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsoKeHUN.

Uneanbupiii Tpanchopmatop. IlpomsBonctBo, mepegadya u moTpebieHUE
AIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PHUCKU MpU IPOU3BOACTBE 3EeKTposHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLIECCHI: INEKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPONEpeay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTh YacTOTHI CBOOOJHBIX KOJEOAHWH OT WHAYKTHBHOCTH U
€MKOCTH KOHTYpA.

OcuuorpaMmbl 3J1€KTPOMArHUTHBIX KOJI€OaHUH.



['enepaTop He3aTyXarOMIUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX1eHHbIE CHHYCOUATbHbBIE KOJIeOaHus.

Pe3ucrop, kaTyiika WHIYKTUBHOCTH M KOHJEHCATOP B IEMU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mOCIENOBATEIBHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

YcTpoiicTBO U IPUHIIUIT IeUCTBUS TpaHchopMartopa.

Mojens JIMHUY JIEKTPOIEePEIauu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenue Tpancopmartopa.

UccnenoBanue mepeMeHHOTO TOKa 4Yepe3 MOCJIEIOBATEIbHO COCIMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmroenne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCIIOBHS HMX pacrpocTpaHeHus. llomepeunbie u
IpoJIoIbHBIE BONHBL [leproJi, CKOPOCTh PacHpOCTpaHEHUS U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, MpeloMJIeHUE, UHTEephEpeHIUs U
nudpaKius.

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

[ITyMoBOE€ 3arpsA3HEHHUE OKPYKAIOILIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3JIyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanns BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE,  IPEIOMIICHHUE,
noJisipu3anus, nHTepepeHIus u Tudpaxims.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [I[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pafnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpoWCTBA M MPAKTHUYECKOE MNPHUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJULIUHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenre orpa)xeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue untepdepeHunn u 1uppakini MEXaHUYECKUX BOJIH.



AKYyCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmronenne cBs3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJieOaHuH.

HccnenoBanne  CBOWCTB ~ DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KCHHUE,
npesioMJIeHUe, Noaspu3anus, Tudpakuus, UHTEpPEPEHLIHS.

O6HapyxeHne nHOPaKpPacHOTO U yIbTPaPuOIETOBOrO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHeliHOE pacnpOCTpaHEHUE CBETA B OJTHOpOAHOM cpene. JIyu cBeTa.
To4YedHbId UICTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHBI OTpaxkeHusi cBeta. [locTtpoeHne n3oOpaxeHuit B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomsienne cBeTa. 3aKOHBI TPEIOMJICHHUS] CBeTa. AOCOJIFOTHBIN
nokazareyib  npenomsieHusa.  OTHOCUTENbHBIM  MOKa3aTesib  MPEJIOMJICHUS.
[TocTOSHCTBO 4YacTOTHI CBETa M COOTHOILICHWE JJIMH BOJIH TPU MEPEeXoJe
MOHOXpPOMAaTHUYECKOT0 CBETA YEpE3 IPaHuIly pa3jesa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusMme. [ucnepcus cBera. CIoKHBIA COCTaB 0€oro cpera.
LiBer.

[TonHoe BHyTpeHHEE OoTpakeHHe. [IpeaenbHblil yroy MmojJHOro BHYTPEHHETO
OTpaKEHUS.

ColOuparomue © paccewBamImiue JHH3bL. ToHkKas JnuH3a. DOKycHOE
pacCTOSIHME ¥ ONTHYECKas CWiIa TOHKOW JUH3BI. 3aBUCUMOCTH (HOKYCHOTO
PAcCTOSIHUSI TOHKOW C(hepudecKoil JTUH3bI OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
MOKa3aTeJsl IPEIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

Xop dyda, MPOMIEAINIETO JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOA B
COOMPAIONINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Onruueckue npubopsl. Pazpemnaromnias crnocoOHOCTh. '71a3 kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Hurepdepenuus cBeta. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHHMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHUKOB. [IpuMepbl KilaccMUeCKUX
UHTEP(HEPEHIIMOHHBIX CXEM.



Hudpaknus cBera. JudpakiuonHas pemérka. YcloBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJC€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyecKkue YCTpPOWCTBA M TEXHOJIOTHUYECKHE IIPOLIECCHI: OYKH, JIyIIa,
nepuckor, Qoroarnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapaT, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAsI ONITHUKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne npesioMieHNs CBETA.

Habmroenre noaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanne Xxoma CBETOBBIX IIYYKOB Ye€pe3 IUIOCKOINAPAJUICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOona.

HaGmonenue naTepdepeHiium cpera.

HaGmoieHre BeToB TOHKUX TUIEHOK.

HaGmonenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

HaGmonenne nudpakiimiOHHOTO CIIEKTpa.

HabGmonenue nucnepcuu cBera.

HaGmronenue nosisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npAKmMuKym.

N3mepenue nokazaress NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
IpUMEPE KUAKUX JIUH3).

N3mepenue (poKycHOro pacCTOSIHUSL PACCEUBAIOLIUX JIMH3.

[TonyueHnue n300pakeHMsI B CUCTEME U3 IIOCKOT0 3€pKaia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

N3ydenne  monspuzalud  CBETa, OTPAXEHHOTO  OT  MOBEPXHOCTH
JUAJIEKTPUKA.

N3yuenue naTepepeHnm 1a3epHOTO U3TyUYCHUS HA IBYX HIEISIX.

Ha6monenne nucnepcun.

HaGmronenne n uccnegoBanne muPppakimoOHHOTO CIIEKTPA.

N3mepenne niaMHbl CBETOBOUM BOJIHBI.



[TonyueHue crekTpa U3Iy4eHHs] CBETOAMOIA MPU MOMOIIU JUDPaKIIUMOHHOM
PELIETKHU.

Paznen 6. OCHOBBI ClIeNMAJIBLHON TEOPUH OTHOCUTEJIBHOCTH.

['paHnubl  IIPUMEHUMOCTHM  KJIACCUYECKOM  MexaHuku.  Iloctynarel
CIIEUAJIbHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeoOpasoBanust  JlopeHria.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUE
BPEMEHH U COKpAIleHUE JIJTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b Macchl ¢ DHEPTUeH U UMITYJILCOM PEJISITUBUCTCKON YacCTHUIIBI. DHEPTHUS
TIOKOSI.

TexHuveckne yYCTpONCTBA M TEXHOJOTMUECKHE TMPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

YyeHnyeckuit IKCIIEPUMEHT, J1a00paTOpPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMMyJAbca UM DHEPTHM  PEISITUBUCTCKUX  dYacTHI (10
dboTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOe TermioBoe u3NydeHUe (M3IydeHHe a0COJIOTHO YEPHOTO TeNa).
3akoH cMeuieHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdekt. OnbiThl A. I'. CroneroBa. 3akonsl hoTtodddekra. YpaBHEeHHE
OiiamreitHa 11t hotodddexra. «KpacHas rpanuna» porodddexra.

JlaBnenne cBerta (B YacCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinylo moBepxHOcTh). OmbiTer II. H.
JleOenena.

BosnnoBbie cBoMcTBa yacTull. BosHbl ne bpoiis. [lnnHa BoHb 1€ bpoisis u
pa3mepbl 00JacTW JIOKAJIM3alMU JABWXKYIIEcs yactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTaIIax.

Crnemnduka m3meperuii B Mukpomupe. COOTHOIIEHUST HEONPEAeIEHHOCTEN
I'efizenOepra.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKHE IPOLIECCHI: CHEKTPOMETD,
dotornemeHT, GOTOAATYNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oarapes,
CBETOJUOI.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

UccnenoBanre 3aBUCHMOCTH  COMNPOTUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.



Cseronuon.

Conneunas Oartapesl.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomot, npaKmuKym.

UccnenoBanue ¢poTopesucropa.

N3mepenue nocrosinuol [Inanka Ha ocHOBe uccnenoBanus ¢hotodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.

Tema 2. @u3zuxa amoma.

OnbITEl MO UCCIEIOBAaHUIO CTPOCHUsS atoma. llnanerapHas monens aroma
Pezepdopna.

[Toctynarel bopa. U3nydenue u nornoiienre (OTOHOB MPH MEPExojie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJECHHOE U3NlyueHue ceera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenne nuHeM4aThIX CIEKTPOB.

VY CeTpoiCcTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HaGmonenue muHevaToro crekrpa.

HccnenoBanue crniekTpa pa3pekKeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocTosiHHOUM PunOepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEHMAPHBLIX YACHUY,.

Hyxnonnast monens sanpa ['elizenbepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. M30Torsbl.

PannoaktuBHOCTE. Aunb(da-pacmnan. DJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['amma-uznydeHue.

3aKOH paAuMOaKTUBHOrO pacnaja. PannoakTUBHbIE H30TOINBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusiHMe pagMOAKTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrectBennsii hoH uznydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl sapa.

Snepnsie peakuuu. JleneHue W CHHTE3 saep. SAAEpHBIE  pEaKTOPBHI.
[TpoGnembl ympaBIsIeMOro TEPMOSIECPHOTO CHHTE3a. DKOJOTHYECKHE ACTICKTHI
Pa3BUTUSA ANEPHON IHEPTETUKH.

MeTo1bl perucTpanyu U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTULL.

OyHAaMEHTaJbHbIE B3aUMOJECUCTBHUS. bapuoOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CranaapTHOM Moaend. KBapk-riitooHHas MOAENb aJpOHOB.



®usuka 3a npeaenamu CtanmapTHoM mojaenu. TémHass marepus U TEMHas
DHEPIHUsl.

EnunHcTBO u3nyeckoi KapTUHBI MUpA.

TexHuyeckrue yCTPOMCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: JAO3UMETD,
kamepa BunbcoHa, sepHbIl peakTop, TEPMOSIECPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAs! TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCIOJIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Paszpnen 8. DineMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTHSA acTpoHOMUM. lIpukiiamHOE W MHUPOBO33PEHUECKOE
3HauU€HUE AacTpOHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UMKH JUIsI OOBSICHEHUS
PUPOJIEI KOCMUUYECKUX OOBEKTOB.

Mertoapsl acTpoHOMHUYECKUX ucciaegoBaHuidl. COBpPEMEHHbBIE ONTUYECKHUE
TEJIECKOTIIbI, PAIMOTENIECKOIIbI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro ne6a. Cos3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlnarpamMma «CHEKTpajbHbBIN Kilacc
— CBETUMOCTB». 3BE3/bl IIaBHOM IMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHU U 3Botounn CoiHLa u
3BE3/. DTamnbl )KU3HU 3BE3I.

Muieunsiii Iyt — Hama I'amaktuka. Ilonokenue u aBuxeHue CoyiHIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ua. Paz6eranne rajakTuk.
Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas ctpyktrypa Beenennoil. MeTtarainaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue naoniooenua.

Habmronenus 3B€31HOr0 Heba HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHHUEM
KOMITBIOTEPHBIX TMPUIIOKESHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3/iusi CeBEepHOro MONyllapus U SIPKHE
3BE3MBI.

HaGmonenust B Tteneckon JlyHbl, IJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILICHUMU.



Du3YeCKU NPAKTHKYM.

CrniocoObl u3mepenus (PU3NUECKUX BEJIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M1 OTHOCUTEJIbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3NUECKUX BEIUYUH.
OneHka rpaHul NOTPENIHOCTEN.

[IpoBeneHue KOCBEHHBIX M3MEpPEHUM, MCCIENOBAHUM  3aBUCHUMOCTEHN
(¢u3nuecKUX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B TEMATHYECKUX  pa3fenax «YYEHWYECKHMH  DKCIIEPUMEHT,
1a00paTopHbIC pabOThI, MPAKTUKYM)).

Oo6o01maromee NOBTOPEHHUE.

O06o0011IeHue 1 cucTeMaTu3alus CoJAepKaHus pasziesoB Kypca «MexaHukay,
«MonexynspHas Qu3znka U TEPMOJUHAMUKAY, «DNEeKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb ¢u3uku © acTpOHOMHM B HSKOHOMHYECKOW, TEXHOJIOTHMYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesSTENHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHH B COBPEMEHHON HAyYHON KapTUHE MHPA, 3HAUEHHUE ONMHCATEIBHOM,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIbHOM W  MPOTHOCTHYECKOW  (DYHKIIMA
dbuzudeckor Teopun, poib GU3NIECKON TeOpuH B (HOPMUPOBAHUHM TIPECTABIICHHMA
0 ¢u3MUecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue «kypca ¢Qusuku yraoyonéaHoro ypoBHs B 11 kiacce
OCYHIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MescnpeOomemusle nouaAmusA, C6A3AHHBIE C U3YUECHUEM MeEMO0008
HAY4YHO020 NO3HAHUA: SIBICHHUE, HAY4YHBIN (aKT, rUunores3a, Gu3nyecKasi BEJIMUMHA,
3aKOH, TEOPHSs, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIIb, U3MEPEHUE,
MOTPEIIHOCTH U3MEPEHUM, H3MEpPUTENbHbIE TPUOOPLI, IU(pOoBast 1abopaTopHsl.

Mamemamuka: pelmwieHHWE CUCTEMBbl YpaBHEHHUU. TpUTOHOMETpPHUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOPBI M MX IPOEKLUHUH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBomHbie 3nMeMeHTapHBIX (QyHKIUN. [IpusHaku mnom00WsT TPEyroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEma Tel.

Buonozus: snekrpuueckue sBICHUS B JKUBOW MpHpoje, KojedaTeabHbIe
JIBIWKEHHSI B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKM IIPH IMPOU3BOJICTBE
JIEKTPOIHEPTHH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEW  Cpensl,
YJIBTPA3BYKOBasl JUArHOCTMKA B MEJIWLMHE, ONTUYECKHUE SIBICHUSA B JKHBOU
IIPUPOJIE.



Xumusa: CTPOCHHME aTOMOB W MOJEKYJ, KPUCTaUIMYECKas CTPYKTypa
TBEPABIX  TEN, MEXaHU3Mbl OOpa30BaHUs  KPUCTAUNIMYECKOW  PEIIETKH,
CIIEKTpaJIbHBIA aHAJIU3.

I'eocpagpua: marHuTHbIE TIONIOCA 3€MJM, 3AJIEKA MArHUTHBIX PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUraTellb SIKoOU, reHepaTop MEePEMEHHOTO TOKAa, MHAYKIMOHHAs Ie4b,
JVMHUW JJEKTponEpeaay, 3MEKTPOJABUTATEND, paaap, PAIUONPUEMHUK, TEIEBU30P,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHHKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKHY, AEPHASI DHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHA.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTATBI OCBOCHUA YyueOHOro mnpeamera «Dusznka
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBIICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAaKAAHCKOr0 BOCIIUTAHMS:

. c(hOpPMUPOBAHHOCTh TPAXKJAHCKOM TO3WIMK OOYyYarolmerocss Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

. NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHYECKUX H
JNEMOKPATUUYECKUX [IEHHOCTEM;

. FOTOBHOCTh BECTM COBMECTHYK) JIESTEIBHOCTH B  HMHTEpecax
IpaXKJaHCKOTO OOIIECTBa, y4yaCTBOBaThH B CaMOYIPaBICHUU B 0Opa30BaTEIbHOM
Opra’u3anuy;

. YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

. FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

. c(hOpPMHUPOBAHHOCTh  POCCHUHCKON  TPaKJIaHCKOH  HIECHTUYHOCTH,
NaTPUOTU3MA;

. LHEHHOCTHOE  OTHOIIEHWE K  TOCYJApCTBEHHbIM  CHMBOJIAM,

JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

. c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HaHMA, ATUYECKOTO
TOBE/ICHUS,
. CITIOCOOHOCTh OIICHWBATh CHTYallMI0O W TPHHUMATh OCO3HAHHBIC

peuiCHus, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH, B TOM
YHCJIC B ACATCIIBHOCTHU y‘{éHOFO;

. OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.
3CTETHYECKOr0 BOCTIMTAHUS:
. ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas ACTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3UUECKOI HAyKe.
TPYAOBOI0 BOCIIMTAHUSA:



. UHTEpPEC K paziuyHbIM cepam NpodecCHOHaTbHON AesATENbHOCTH, B
TOM YHCJIE CBSI3aHHBIM C (PU3MKOW M TEXHHKOM, YMEHHE COBEpPIIATh OCO3HAHHBIN
BBIOOp Oyayiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MJIAHBI;

. TOTOBHOCTh M CHOCOOHOCTh K 0OOpa30BaHUIO U CaMOOOpa30BaHUIO B
00JacTH (PU3HMKHU Ha NPOTSHKEHUU BCEH KU3HU.

IKOJIOrH4eCKOro BOCIUTAHUSA:

. c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOMN KYJIbTYPBI, OCO3HAHHE
100aJILHOTO XapaKTepa HKOJIOTHUECKUX MPpobIieM;

. IJIAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUU B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHUS YEJIOBEYECTBA;

. pacHIMpeHre ONbITa JEATEIbHOCTH 3KOJIOTHYECKON HampaBIEHHOCTH
Ha OCHOBE MMEIOIIUXCS 3HAHUM 110 (U3HUKE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

. c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (HU3HUECKON HAYKU;
. OCO3HAHHUE LICHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTh B IPOLIECCE

U3ydeHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

. CaMOCTOSITETTLHO (OPMYIIMPOBATh M aKTYyaJIM3UPOBATh MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE,

. OTIPEICTISATH TICNIN JeATSILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPUU UX
JTOCTH)KCHUS,

. BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPaccMaTpUBaEMBbIX
(bU3HUECKUX SIBICHUSX;

. pa3pabaTpiBaTh IUIaH peHICHUS MpodiieMbl ¢ Y4ETOM aHaiIM3a
MMEIOIINXCS MAaTEPHAIbHBIX M HEMAaTepUATbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBHI B JCSTEIBHOCTb, OIEHWBATh COOTBETCTBHE
PE3YNIBTATOB LEJSAM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATEITHHOCTH;

. KOOPJMHUPOBATh W BHIMOJIHATH pPabOTy B YCIOBHUSAX peaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBaTh KPEAaTHBHOE MBIIUICHHE TIPU PEHICHUU >KU3HEHHBIX
mpooIeMm.

Ba3oBble ucciienoBaTebckue qeiiCTBUS

. BJIQJICTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMA TOHITHIMU W

MeToJaMu (PU3NUECKON HAYKU;



. BJIa/J€Th HABBIKAMH  Y4YEOHO-UCCIIEIOBATEIBCKOM M  MPOEKTHOMN
NEATeIbHOCTH B 00JacTh  (PU3HKHU, CHOCOOHOCTHIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELICHHs 3a/1ad (PU3NYECKOrO COIAEp KAHMS,
MPUMEHEHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

. BJIa/IETh BUJAMM JIEATEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEpNpETalny, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

. BBISIBJISATh MPUYMHHO-CICJCTBEHHBIE CBSI3M U aKTyaJlU3UpPOBAThH
3a/layy, BBIIBUraTh TUNOTE3y €€ pelleHus, HaXOAUTh AapryMeHTbl JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3aaBaTh NapaMeTphbl U KPUTEPUU PEILICHNUS;

. aQHAJTM3UPOBAThH TOJYYEHHBIE B XOJI€ PEIICHUs 3aJa4dl pPe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

. CTaBUTHh U (OPMYJIUPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEeIbHOM
NESATeIbHOCTH, B TOM YHUCJIE IPH U3YYEHUU (PUBHKU;

. JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. yMETh TEPEHOCUTh 3HaHMs 10 (U3UKE B MPAKTHUUYECKYIO 00J1acTh
KU3BHEICATEITLHOCTH;

. yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

. BBIIBUTaTh HOBBIE WJIEW, NpeIJararb OpUTMHAIBHBIE MOAXOABI U
pelIeHHUS;

. CTaBUTh TMpoOJEeMbl U 3aJlayd, JOIYCKAIIIUe albTepHATUBHBIC
pEIICHHUS.

Pab6ora ¢ undgopmaumei:

. BJaJIeTh ~ HAaBBIKAMHM  TMOJy4dyeHUs uHPopManuu  (GU3HYECKOTrOo

COJICp)KaHUSI W3 HMCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISTh
TIOWCK, aHalN3, CHCTEMATH3AIMI0 W HHTEPIPETAII0 MHOOPMAIMH Pa3TUIHBIX
BUJIOB ¥ )OPM TIPEACTABICHHUS,

. OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

. UCTIOJIb30BaTh CPEACTBA MH(POPMANMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3aady C CcOONIOZeHUEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, PECYpPCOCOEPEeKEeHHS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

. co37aBaTh TEKCTHI (PU3NYECKOTO COJEPIKAHUS B Pa3IMIHBIX (popmaTax
c yu€TtoM Ha3zHaueHUs WHGOOpPMAIMM W 1EJCBOM ayaUTOPHUU, BBIOUpAS
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATU3AIIHNH.

KoMMmyHuKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe IeificTBUS:



. OCYLIECTBJISITh OOIIEHME Ha YpOKaxX (U3UKM U BO BHEYPOUHOM
NeSATENbHOCTH;

. pacrno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTYallMd W CMAT4arh
KOH(DJIUKTBHI;

. pa3BEPHYTO M JIOTMYHO U3JlaraTb CBOK TOYKY 3pEHHS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  HWCIOJb30BaTh  IPEUMYIIECTBA KOMaHIHOM U

MHIUBUIYaIbHON paOOThI;

. BbIOMpATh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBUH C Y4YETOM
OOLIMX UHTEPECOB M BO3MOKHOCTEN KaXKJI0TO WeHA KOJJIEKTHBA;

. OPUHUMATh LI COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHUIO: COCTaBJIATh IUIaH JEUCTBUMA,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

. OLICHMBATh KaY€CTBO CBOETO BKJIA/Ja M KaXJOr0 YYaCTHHKA KOMaH/IbI
B 001U pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

J npeajaratb HOBBIC IMPOCKTHI, OUCHHUBATL UIACU C IMO3WIHNU HOBU3HHLI,
OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,
o OCYHICCTBIIATH MMO3UTUBHOC CTPATCTHYCCKOC MOBCACHHUC B PA3JIMYHBIX

CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH UHUIIUATUBHBIM.
PerynsiTuBHbIe YHHBepcaJbHbIEe YUueOHbIe JAelicTBUS
Camoopranusanus:

. CaMOCTOSATENIbHO OCYIIECTBIIATh IMO3HABATENBHYIO [EATEIbHOCTh B
obsactu GU3UKHA U aCTPOHOMMH, BBISBIISITH MPOOJIEMBI, CTAaBUTh B (DOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

. CaMOCTOATENFHO  COCTABJISATH IUIAH  PEIICHHS  Pacuy€THhIX |
KaueCTBEHHBIX 3a/lay, IUIaH BBINIOJHEHUSI TPAKTUYECKOW paboThl ¢ y4&ToM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

. J1laBaTh OLCHKY HOBBIM CUTYaLUsIM;

. paclupsATh paMKuM y4eOHOro mpeAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

. JIeNnaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbD 34 PEUICHHUE;

. OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. Croco0CTBOBATH (HOPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIUH B 001aCTH

($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBIA U KYIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
. JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHBBI B
NEATENbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM;



. BIAJIETh HABBIKAMU T[O3HABATEIbHOU pe(pIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IMPOLIECCOB, HX PE3YJbTATOB U
OCHOBAHUM;

. UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU 1Jis OLIEHKU CHUTyaluu, BbIOOpa
BEPHOI'O pELICHNS;

. YMEThH OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHHUS IO UX
CHUKEHUIO;

. IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPHU aHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

. OPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKH U IOCTOMHCTBA;

. NPUHUMATh MOTHBBI U apryMEHTBI IPYTHX MPHU aHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

. NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nporiecce TOCTHKEHHS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS

COBEPIICHCTBYETCS OMOIIMOHATLHBIH UHTCIIJIEKT, IIPE IO Iar afoIui
c(hOpMUPOBAHHOCTb:
. CaMOCO3HAHUS, BKJIIOYAIOIIETO  CIOCOOHOCTh TOHUMAaTh  CBOE

HMOIIMOHAJIFHOE COCTOSIHWE, BHJETh HAMpaBICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

. CaMOpETyJTUPOBAaHMs,  BKJIOYAIOIIETO  CAMOKOHTPOJb,  yMEHHE
NPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CIIOCOOHOCTh aJJaliTUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSM M MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEW MOTHBAIlUM, BKIIOYAIONICH CTpeMJIeHHE K JOCTHXKEHUIO
[eJIU U yCreXy, ONTHUMH3M, MHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTECH;

. OMIIATUU, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATHh 3MOIIMOHAIBLHOE
COCTOSIHUE JIPYTUX, YIUTHIBATH €T0 MIPU OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTH K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

. COIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAaUBATh
OTHONICHUS C APYTHMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MUHTEPEC U Pa3pelmiaTh
KOH(DIUKTBHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K konmy obyuenus B 10 Knacce npeIMeTHbIE PE3yIbTaThl HA YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

. NOHUMATh pPOJb (PU3UKK B HKOHOMUYECKOM, TEXHOJIOTHYECKOMH,
AKOJIOTUYECKOM, COLMANIbHON M 3THYECKON cepax AesTeTbHOCTH YEIOBEKA, POJib



u Mecto (UMK B COBPEMEHHOM HayyHOW KapTHUHE MHUpa, 3HAYCHUE
OMHUCaATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOM UM MPOTHOCTUYECKOM
GyHKUMHA  (QU3NYECKOW TEOpUUM — MEXaHUKH, MOJIEKYJSIpHOU (U3UKUA U
TEPMOJUHAMUKH, POJb (U3NYECKOU Teopuu B (HOPMUPOBAHUU MPEACTABICHUU O
(¢u3znuecKol KapTUHE MUPA;

. pasznuyarh yCIOBUA NPUMEHUMOCTH MoAenei (U3MYECKUX Tel u
MIPOIIECCOB (SIBJICHUI ): HHEPIIMATbHAS CUCTEMAa OTCUYETA, aOCOIOTHO TBEPIOE TEIO,
MaTepualibHas TOYKa, pPABHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE IaJIeHuE,
abcomoTHO yrpyras nedopmaiusi, abCOIOTHO yNPyroe U abCOJIIOTHO HEYNpyroe
CTOJIKHOBEHHUSI, MOJIENIA Ta3a, KUIAKOCTH U TBEPAOro (KpUCTAIIMYECKOr0) Tena,
UJEATbHBIN Ia3, TOUCYHBIN 3aps1, OQHOPOJHOE AIEKTPUUYECKOE TMOJIE;

. pasnuuath yCJIOBUS (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHAaAMEHTAIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

. aHAIM3UPOBATh M OOBICHATH MEXaHMYECKHE TPOLECCHl U SIBICHUS,
UCIIOJIb3Ys OCHOBHBIC TIOJIOKEHUS M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JABMKEHHUS, (DOPMYJIbI KHHEMATUKU PaBHOYCKOPEHHOTO JBUXKCHUS,
npeoOpazoBanusi ["anumes uisi CKOpPOCTH M IepeMenieHusi, 3akoHbl HbloToHa,
OPUHIUIT OTHOCHUTENIBHOCTH ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXaHMYECKOW DSHEPruM, CBSI3b paldOThl CHJIBI C
U3MEHEHNEM MEXaHWYECKOW SHEpPIruu, YCIOBUS PaBHOBECHS TBEPIOIO Tena), MpU
ATOM HCHOJIb30BaTh MAaTEMAaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBanuil ['amunes, BTOporo u
TPEThEro0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMITYJIbCA U MEXaHHYECKOM
SHEPI'UH, 3aKOHA BCEMHPHOTO TSATOTEHHUS;

. aHAIM3UPOBATh W OOBSCHATH TEIJIOBBIE TMPOIECCHl U SBIICHUSA,
UCIIONB3ysl OCHOBHBIE TMoiokeHuss MKT u 3akoHBl MOnekynspHOW (Qu3nku u
TEPMOJANHAMUKHU (CBS3b NABJIEHUS HJEAJBbHOIO ra3a CO CPEIHEN KUHETHYECKOM
JHEpPrueu TEIUIOBOrO JBHMXKEHUS W KOHLEHTpAMEeW €ro MOJEKYJ, CBS3b
TEMIIEPAaTypbl BELIECTBA CO CPEIHENM KHHETUYECKOM DJHEPruerd TEIUIOBOTO
JNBH)KEHUSI €r0 YacTHL, CBA3b JABICHUA HJCAIBHOTO Tras3a C KOHLEHTpAIUEH
MOJIEKYJI U €ro TeMIIeparypoH, ypaBHeHue MenaeneeBa—Knamneiipona, mepBblid
3aKOH TE€PMOJMHAMUKHU, 3aKOH COXPAHEHUS SHEPIUM B TEIJIOBBIX MPOIEccax), Mpu
3TOM HCIIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKECHHE 3aKOHOB, YKAa3bIBATh YCIJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

. aQHAJM3UPOBATh U OOBSICHATH AJIEKTPUUYECKUE SBJICHUS, HUCHOJB3YS
OCHOBHBIE TIOJOKEHHMSI M 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apszia, 3aKOH KyjoHa, NOTEHUIHAIBHOCTD AJIEKTPOCTATUYECKOTO
MOJsI, NPUHLWN CYIEPIO3ULHUN SJICKTPUUECKUX TOJIEH, MPU ITOM YKa3bIBasd



YCIOBUSL NPUMEHMMOCTH 3akoHa KysnoHa, a Takke NPaKkTHYECKH BaKHbIC
COOTHOLIEHUA: 3aKOHBI OMa JIsd y4acTKa LEeNu U U1 3aMKHYTOHM AJIEKTPUYECKOU
uenu, 3akoH Jxoynsa—Jlenua, npaswia Kupxroda, 3axkonel Papages ans
AIEKTPOJIN3a);

. ONMUCHIBATh (PU3UUECKUE MPOIECCH U SABJICHHUS, UCIIONb3Ys BETUYUHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, HMITYJIbC Te€la M CHUCTEMBI TEN, CHIIA,
MOMEHT CHWJIbl, JAaBJICHHE, IOTECHUMAJIbHAS DSHEPrus, KUHETUYECKas JSHEprus,
MEXaHU4YecKasi Heprusi, paboTra CUibl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CUia
TSKECTH, CUJIa YNPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPrUs B3aUMOAECHCTBHS
Tena ¢ 3eMiEil BOJIM3M €€ MOBEpXHOCTH, SHEPTHsl YIIPYroil neopmanuu npy>KuHbl,
KOJIMYECTBO TEIJIOThI, a0COJIOTHAs TEMIepaTypa Tena, padboTa B TEPMOJUHAMUKE,
BHYTPEHHSISI SHEPIHsl UJ€aJIbHOTO OAHOATOMHOTO rasa, paboTa MeanbHOIo Trasa,
OTHOCHUTEJIbHAS BIaXXHOCTh Bo3ayxa, KIIJ] waeanbHOro TemioBOro JBHUraTels;
ANEKTPUUYECKOE TOJIe, HANPSHKEHHOCTH AJIEKTPUYECKOTO TMOJsA, HANpsHKEHHOCTh
[OJISI TOYEYHOI'O 3aps/ia WM 3apsSHKEHHOIro Iapa B BaKyyMe M B JUAJIEKTPHUKE,
NOTEHIUA AIEKTPOCTATUYECKOTO noJis, Pa3HOCTH MOTEHLIUAJIOB,
ANEKTPOABMKYILASL ~ CWjla, CWIa TOKAa, HaNOpsHKEHUWE, MOIIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTh IIJIOCKOI0 KOHAEHCATOPa, CONPOTUBIICHUE y4acTKa LEMH C
[IOCJICJOBATENIBHBIM U NApaJUICIbHBIM  COCIUHEHUEM PE3UCTOPOB, SHEPTHUs
AIIEKTPUYECKOTO IOJIS KOHIAEHCATOpa;

. OOBSICHATHL OCOOEHHOCTH MpPOTEKaHUs  (PU3MUECKUX  SIBJICHUM:
MEXaHMYECKOE [BHKECHUE, TEIUIOBOE JABWKEHUE YACTHI[ BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JABIDKEHUE, AU(PPy3usi, HCIapeHHe, KUIEHHE U
KOHJCHCAIUs, IUIABJIEHUE M KPUCTAJUIM3alys, HAIpPaBJICHHOCTh TEIUIONEPENAUH,
NEKTpHU3alusl  T€l,  HOKBHUIIOTEHUMAIBHOCTh  IOBEPXHOCTH  3apsKEHHOTO
IPOBOJHUKA;

. IPOBOJIUTh  MCCIICIOBAHUE  3aBUCUMOCTH  OJHOM  (pusmueckoit
BEJIMYMHBl OT JAPYrOM C MCIOJIB30BAHUEM IIPAMBIX HW3MEPEHUH, IPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCUPOBATH PE3yNbTaThl MOJIYUYEHHON 3aBUCUMOCTH
¢uznuecknx BENIWYUH B BUAC TpaduKOB ¢ y4ETOM aOCONIOTHBIX MOTPEITHOCTEH
WU3MEPEHUH, JeaTh BBIBOBI 110 PE3yIbTaTaM UCCIIEN0BAHU;

. IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEJINYHMH, MPU 3TOM
BbIOMpaTh ONTUMAJbHBIA METOJ H3MEPEHHs, OLEHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJIBHBIE MOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPECHU;

. IPOBOJWUTH ONBITBl 10 IPOBEPKE IMPEIJIOKEHHOW THIIOTE3BI:
IUIAHUPOBATh  JKCIEPUMEHT, CcOOMpaTh  AKCIIEPUMEHTAIbHYI0  YCTAHOBKY,
AHAJIM3UPOBATh IIOJYYEHHBIE pPE3yJabTaTbl M  J€JaTh BBIBOJ O CTaTyce
NPEIJIOKEHHON TUITOTE3bI;



. cobmonaTh mnpaBwia 0€30macHOro Tpylda TMpU  MOPOBEACHUU
UCCJEOBAaHUM B paMKax Y4YeOHOro O3KCIIEpUMEHTA, MPAaKTUKyMa U Yy4eOHO-
HCCJIEN0BATEIIbCKOM M TPOEKTHOW  ACATENBHOCTH C  MCHOJIb30BAHUEM
MU3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BaHMUS;

. peumars pacy€THble 3aJayd C SIBHO 3aJlaHHOM M HESIBHO 3aJaHHOM
dbu3nUYecKord MOENbI0: Ha OCHOBAHMHM aHaju3a YCJIOBHUS OOOCHOBBIBATH BBHIOOD
¢u3znueckoil Mozenu, OTBeyarolel TpeOoBaHUsAM 3aJlay, MPUMEHATh (HOPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThl (PU3UUECKUX TEOPUU MPU KCIOIH30BaHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3ajad, MPOBOJUTH PACUEThl HA OCHOBAHHUHU
UMEIOIINXCST JIaHHBIX, aHAJIU3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METOJIBI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

. peliaTh KaueCTBEHHBIC 3a7auu, TpeOylolue MPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3fenoB Kypca (GU3UKH, a TaK)Ke HWHTErpallud 3HAaHUW U3 JPYTHX
PEAMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAWBATH JIOTUYECKYIO IIEMOYKY
paccyXJIeHU ¢ OMopol Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS;

. UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
IPUHITMIIOB PabOThl HU3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TE€XHOJIOTUYECKHUX MTPOIIECCOB;

. IPUBOJUTh MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

. aHAIM3UPOBATh U OIEHUBATh  TOCJEJICTBUA  OBITOBOM |
IIPOU3BOJICTBEHHONW  JIEATEFHOCTH 4YEJIOBEKa, CBS3aHHOW C  (PU3MUYECKUMHU
mpoleccaMy, C TIO3WIUHA DKOJOTHYECKOW O€30MacHOCTH, MPEACTaBICHUNA O
palMOHAaJIBbHOM MPUPOJONOJIB30BAHUM, a TaKKE pPa3yMHOM HCIOJIb30BaHUU
JOCTHKEHUM HAYKH W TEXHOJOTHH U1 JaJbHEHIIETO Pa3BUTHUA YEJIOBEUYECKOTO
00111eCTBa;

. OPUMEHSTh  pa3Iu4Hble  CHOcOOBl  paboTel ¢ WHOpMAIHEH
(bu3MUecKOro CoaepiKaHus C WCIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJOTUW, TPHU OSTOM HCIIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU I TIOWCKA, MepepaboTKU M TPENbABICHUS y4eOHOW M HaydHO-
MOMyYJSIPHOW WH(POPMAINH, CTPYKTYPUPOBAHUS W MHTEPIIPETAIMU WH(OOpMAINH,
MOJYYEHHOW W3  pPa3jIUYHBIX HUCTOYHUKOB, KPUTUYECKH  aHAJIU3UPOBATh
MoJy4yaeMyl0 HHQOpMAIMI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHWM, TaK U Ha OCHOBE aHAIM3a UCTOYHUKA HH(POPMAIINH;

. OPOSIBJISATh  OpPraHU3allMOHHbIE U TO3HABATEJbHBIE  YMEHHS
CaMOCTOSITEJILHOTO TMPUOOPETEHUS! HOBBIX 3HAHUN B MPOIECCE BBINOJIHEHUS
MPOEKTHBIX ¥ y4eOHO-UCCIE0BATEILCKUX PA0OT;



. paboTaTh B IpylIle C UCHOJHEHUEM DPA3IMYHBIX COLIMAIBHBIX POJIEH,
IUIAaHUPOBATh PA0OTy TPYMMbl, PALMOHAIBHO pPACHPEEHATh JEATEIbHOCTh B
HECTAaHJIAPTHBIX CUTyalUsAX, aICKBATHO OLIEHUBATH BKJIAJ KaXKJOT0 U3 YYACTHUKOB
IPyHIbl B peIIEHUE pacCMaTPUBAEMOM IPOOIEMBI;

. OposBIATH  MOTHBaLMIO K  Oyaymeid — mpodeccroHaabHOM
JESATENBHOCTHU MO CIIELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO MpOouUIIs.

K xonmy o6yuenus B 11 knacce npeIMeTHbIE pe3yIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

. NOHUMATh POJb (PU3UKK B HSKOHOMUYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
B COBPEMEHHOW HAay4yHOM KapTHHE MHpA, POJb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJOBEKA M JAJBHEHMIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHUH,
3HAYCHUE OIMCATEIIbHOU, CHUCTEMAaTU3UPYIOLLIEH, OO0BSACHUTETHLHOM U
MPOTHOCTUYECKOW  (QyHKIMK  (GUBHYECKOW TEOPUHU —  DJIEKTPOJUHAMUKH,
CHEIUANTbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, poiib (HU3MUECKOM
Teopun B (OPMHUPOBAHUU MPEACTABICHUA O (PU3NYECKON KapTUHE MHpA, MECTO
bu3uYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
IPEACTaBICHUN O IPUPOJIE;

. paznuyaTth YCIOBUS NPUMEHUMOCTH MoOAesie (U3MYECKUX Tel |
IPOIIECCOB (SIBJICHUI): OJHOPOIHOE JIIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE
NoJisi, TapMOHWYECKHWE KojeOaHus, MaTeMaTUYeCKUid MAaATHUK, UACAIbHbBIN
NPYXKUHHBIM MaATHUK, TapMOHWYECKHE BOJIHBI, HWJCATIbHBIA KOJIeOaTeIbHBIH
KOHTYp, TOHKasl JMH3a, MOJEJEH aToMa, aTOMHOrO siApa W KBAaHTOBOW MOJEIHU
CBETA;

. pasznuyarh ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOJIb30BAHUS YaCTHBIX 3AKOHOB;

. AHAMM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE TIPOIECCH H
SIBJICHUSI, HCIOJIb3YsS OCHOBHBIE IIOJIOKEHHUSI WM 3aKOHBI DJJICKTPOAWHAMHUKHU H
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTU (3aKOH COXPAHEHHUsI AJIEKTPUUYECKOIrO
3apsiia, cuna Ammnepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKIUH,
npaBuiio Jlenna, cBa3p IJ{C caMOMHIYKIIMU B 3J€MEHTE 3JIEKTPUUYECKOU 1Ienu co
CKOPOCTBKO HM3MEHEHHMS CHJIBI TOKa, [OCTYyJaThl CIENUAIbHOU  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

. aHAJU3UPOBATh M OOBSACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS,
WCIIONIb3YSl TIOJIOKEHWSI KBAaHTOBOM (u3uku (ypaBHEHHE OWHINTEHHA IS
dboToaddexra, mepBbIi M BTOpPOW MocTynaTel bopa, MPUHIMO COOTHOIIEHUS
HeonpeaenéHHocTeil ['eitzenOepra, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MacCOBOTO
Yyucesl U SHEPTUHU B SIACPHBIX PEAKLMAX, 3aKOH PaIMOAKTUBHOIO pacajia);



. OTUCHIBATh (PM3MUECKUE MPOIIECCHI U SBIICHUS, HUCIIONb3Ys BEIUYUHBI:
HANPSHKEHHOCTD DJIEKTPUUECKOTO TOJsI, MOTEHIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh TMOTEHIIMANIOB, AJIEKTPOJBIDKYIAS CHIIA, WHAYKIHMS MAarHUTHOTO OIS,
MarHUTHBIM TOTOK, cujga Ammepa, WHAYKTUBHOCTb, DJCKTPOJBMKYIIAs CHIIA
CAMOWHIYKIIMM, DHEPrusi MAarHUTHOTO TIOJS  TPOBOJHUKA C  TOKOM,
PENATUBUCTCKUAN MMITYJIbC, TIOJTHASI SHEPTHS, SHEPTHUS TMOKOSI CBOOOTHON YaCTHIIHI,
SHEPrHsl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl SApa, SHEPTHS CBA3H sI/Ipa;

. OOBSACHATh OCOOCHHOCTH TMPOTEKAaHUs  (PUBMYECKHX  SBJICHUM:
AIIEKTPOMArHUTHAsT WHIYKIHSI, CAMOMHIYKIIMS, Pe30HAHC, HHTEp(EpEHIUs BOJH,
aUQpakusi, AUCIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE, (OTOIIEKTPUUCCKHIMA
abpdexr (poroaddekr), anpda- u Oera-pacnanbl saep, raMma-u3aydeHUE Sep,
¢u3ndYecKue MPUHITUIBI CIEKTPATLHOTO aHaIN3a U paboTHI Jla3epa;

. ONpEAEsATh HAMIPABJICHNUE UHAYKIIMM MAarHUTHOTO TOJISl POBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;
. CTpPOUTh M300paKeHUE, CO3[aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOM

JIMH30M, U PACCUNTHIBATH €T0 XapaKTEPUCTUKHU;

. MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHSATHSI, TEOPUH
W 3aKOHBI ISl aHAIU3a U O0BSICHEHUS (PU3MUECKUX MPOIIECCOB, MMPOUCXOSAIINX B
3BE3/71aX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTHIECKOU cpefie; NBUKEHUS HEOECHBIX
TEJ1, IBOJIIOIUH 3BE3] U BeenenHo;

. IPOBOAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIHYUH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKkcupoBaTh PE3YNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIIUYUH B
BUJE TpaQuKOB ¢ YYETOM aOCOIIOTHBIX TMOTPEUNIHOCTEH W3MEpEHUM, enaTh
BBIBOJIBI 10 PE3YIbTATAM UCCIIEI0BAHUS;

. IPOBOAUTH KOCBEHHBIE M3MEpEHUs! (PU3MUYECKUX BEIUYUH, TIPU STOM
BBIOMpATh ONTUMAJIBHBIA METOJT U3MEpPEHHs, OICHUBATH aOCOJIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

. OPOBOJIUTh OMBITHl IO TPOBEPKE MPEIIOKEHHOW THUIIOTE3bI:
IUIAHUPOBATh  JKCIEPUMEHT, COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTaHOBKY,
aHAJM3UPOBATH IMOJYYEHHBbIE pE3yJabTaTbl M JeJaTh BBIBOJ O CTaTyce
NPEIIOKEHHOW TUITOTE3bI;

. OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

. coOmomaTe TpaBwia O€30MacHOrO0 Tpyda TMpU  MPOBEACHHUH
HCCIIEIOBAaHUM B paMKax ydeOHOro OHKCIHEPUMEHTa, NpPaKTUKymMa M Yy4eOHO-
UCCIIEIOBATEILCKOM M TMPOEKTHOW  JEATEIbHOCTH C  HCIOJIb30BAaHUEM
M3MEPUTEIHHBIX YCTPOUCTB U T1a00OPaTOPHOTO 000PYIOBaAHHS;

. pelaTte pacy€THhIE 3aJayd C SIBHO 3aJlaHHOM W HESIBHO 3aJaHHOM
(du3MUYecKo MOJIENIbI0: Ha OCHOBAaHUU aHaKW3a YCJIOBUSI BhIOMpaTh (hPU3UYECKUE



MOJIENIM, OTBEYaIIIHe TPEOOBAHUAM 3aJayd, NPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (PU3MUECKUX TEOpUM TMpPU HUCHOIH30BAHUU
MaTeMaTU4YeCKUX METOJOB pEIICHUs 3a7ad, MPOBOJAUTH PacuéThl HA OCHOBAHUU
MMEIOIIUXCS JaHHBIX, aHaM3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATH METOJbI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

. pelaTh KaueCTBEHHBIC 3a7jauH, TpeOylolue MPUMEHEHHS 3HaHUM U3
pa3HBIX pa3fenoB Kypca (U3UKH, a TaKXKe HWHTErpalud 3HaHUW U3 JPYyTrUx
MPEAMETOB E€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBAThH JIOTMYECKYIO IETOYKY
paccyXJIeHUl ¢ Omopod Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS;

. UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB Pa0OThl H3MEPUTEIBHBIX MNPUOOPOB, TEXHUUECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOIECCOB;

. MPUBOAUTL MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. aHAJM3UpPOBaTh M OICHWBATh  TIOCJICJACTBUS  OBITOBOM U
POU3BOJICTBEHHON JEATEIILHOCTU YEJIOBEKa, CBS3aHHOW C  (U3MUYeCKUMU
npoleccaMu, C TO3MIMA HKOJIOTHYECKON 0e30MacHOCTH, TMPEACTaBICHUA O
palMOHAILHOM  MPUPOJIONONB30BaHMM, a TaKkkKe pPa3yMHOM HCIOJb30BaHUU
JTOCT)KEHUN HAyKHM U TEXHOJOTHH Ui JajJbHEHIIero pa3BUTHS UYE€JIOBEUYECKOTO
00IIIeCTBa;

. OPUMEHSTh  pa3iuyHble CcrnocoObl  paboTel ¢ uHbOpMaIHei
(bu3MUeCKOro CoAaep:KaHus C WCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTUW, TPU OSTOM HUCIIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTUU JJI1 TIOMCKA, MepepaboTKU W TPEIbSBICHUS y4yeOHOM W Hay4dHO-
NOMyYJSIpHONM HMH(OpPMAIUU, CTPYKTYpUPOBAHUS M MHTEPIIPETAIlMu WHOOpMAIUH,
MOJYYEHHOW W3  pPa3jIUYHbIX HUCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh
MoJIy4aeMyr0 HWH(OpMAIio U OIEHHWBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OpMaIuy;

. OPOSIBJIATh ~ OpPraHU3AalMOHHbIE W IO3HABATEIbHBIE  YMEHHS
CaMOCTOSITETILHOTO TPUOOPETEHUS HOBBIX 3HAHUW B TIPOLIECCE BBITIOJHECHUS
MPOEKTHBIX U y4eOHO-UCCIEI0BATEILCKUX PA0OT;

. paboTaTh B TpYIIE C WCIIOJHCHUEM PAa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBaTh pPadOTy TPYNIbI, PalMOHAIBHO PACHPEACNSATh JESITENbHOCTh B
HECTAH/IAPTHBIX CUTYyallUAX, aICKBATHO OLIEHUBATh BKJIAJl KaXKJOTO U3 YYaCTHUKOB
TPYIIIbI B pEUIEHUE pacCMaTpUBAEMOM TPOOJIEMBI;

. OpOSIBISATh ~ MOTUBaIMIO K Oyaymedl — mpodeccuoHanbHOM
NEATENHOCTH M0 CHEUUANBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIIS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Pazjnen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
N bu6mmoreka [JOK
23 | Cramiika tatproro Tena . ! https:/m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Wroro no pazgeny 35
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
bubnuoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps:/m.eds0o.ru/f16b68d7
3.2 TepMmoauHamuka. TerioBsie MallIMHbI 20 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHblie cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIE 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
4.2 [TocTOSIHHBIN 2IEKTPUIECKUN TOK 24 bubmmorera [OK
https://m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3aen 5. PU3NYECKUMN MIPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmiorexa HOK
https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubamorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.eds00.ru/39859¢f1
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4eCcKUe U JIEKTPOMArHuTHHIC 10 | bubnuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859%f1
Uroro no pazgeny 60
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Ocnosbt CTO 5 1 Bubmorexa IOK
https://m.edsoo.ru/39859%f1
Hroro no paszneny 5




Pa3zgen 4. KBAHTOBAS ®PU3UKA

N bubnmoreka [JOK
4.1 KopryckyisipHO-BOITHOBOM Tyannu3m 15
https://m.edsoo.ru/39859ef1
4.2 ®dusnka aToma 5 Bubnrotexa LIOK
https://m.edsoo.ru/39859ef1
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCcTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU 12 Bubamorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
6.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 16
Pa3znen 7. OBOBHIAIOIHIEE IOBTOPEHHUE
Cucremaruzanus u 00o01eHe
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnuoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3yueHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
| ®uznka — pyHIaMeHTaJIbHas HayKa O | bubnuoreka [JOK
IIpUpo e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
bu6mmoreka [IOK
3 no3HaHus npupoapl. Habmonenne u 1
https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco6bl u3MepeHus GPU3MIECKIX | bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (pu3uku B (GopMUPOBAHUN | bubnnorexa [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepranbHOM TOUKH, 1 bubnunoreka [JOK




€ro MPOEKLUU Ha OCH KOOPIUHAT.
Tpaekropus. [lepemenienue. CKopocCTb.
Nx npoekiuu Ha 0OCH KOOpAWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onrcanue

bubmmorexa [{OK

CBO60,Z[HOFO naacCHUA. 3aBHUCHMOCTD

9 .

PaBHOMEPHOI'O IIPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBIKCHUS

10 CrnoxeHue nepeMeIneHnii i CKOPOCTEH. bubnuoreka [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BMKEHME.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBM>KEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
DU3NYECKUH TPAKTUKYM 10 TEME

12 "M3y4yeHrne HEpaBHOMEPHOTO JIBUKEHUS bubnuoreka [IOK
C LETBIO OTPEACIICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocth"

I'padmyeckoe onucanue
. bu6mmoreka [JOK
13 MPSIMOJIMHENHOTO ABUKEHUS C
https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCcKopeHus npu
MPSMOJIMHENHOM PAaBHOYCKOPEHHOM
P P yu P " bubnuoreka [IOK
14 JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH
" https://m.edso0.ru/6960b6ef
nnu "HccrenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NIBYOKEHUH"
s CBoOoiHOE MageHue. Y CKopeHue bubnunoreka [JOK

https://m.edsoo.ru/f738109¢




KOOpAMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduku

JIB>xeHue Tesa, OpOIIeHHOTO MO/

bubmmoreka [{OK

16
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBosmHeliHoe nBuxenue. J[BrxeHue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAsS
17 CKO olz:z): [Tepuon m yacrora brbnmorexa [TOK
p - epHon ] https://m.eds00.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U TIOJTHOE
YCKOpEHHUE
@u3N4eCKU TPAKTUKYM I10 TEME
"N3yueHne IBUKEHHUS Tela 10
OKPYXHOCTH C TIOCTOSIHHOM TI0 MOJTYJTIO
18 cxgy:)KCTHo" nm "HccnenoBanue ’ Bubnmorexa [IOK
p A https://m.edsoo.ru/bcf53514
3aBUCHUMOCTH Teproia oOpalieHus
KOHMYECKOTO MasiTHUKA OT €ro
napameTpoB"
19 KonTtponpHas padoTa o Teme bubnuoreka [IOK
"Kunemaruka" https://m.edsoo.ru/1242£32¢
[TepBriif 3akoH HproTOHA.
HNuepumanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
20
[Tpuniun oTHocUTeNbHOCTH [ anumnes. https://m.edsoo.ru/5a9¢4a64
HeunepuuanpHbie cCTEMBbI OTCUETA
o1 Cuna. PaBHOeCTBYIOIIAs CHIIA. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
2 B3aumoneiictBue ten. Tperuit 3akoH bu6mmoreka [JOK
HrroTona https://m.edsoo.ru/57dba505
3 [IpuHuun cynepno3unuu cuil. Pemenne bubnuoreka [IOK

3ala4 Ha MPUMCHCHUC 3aKOHOB

https://m.edsoo.ru/bdf997fb




Hrrotona

Du3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOIIEH CUIIbI
IIpH IBKEHUH OpYyCKa M0 HAKIOHHOM

bubmmoreka [{OK

24 mockoctu" nmu "IIpoBepka runoTessl o
https://m.edsoo.ru/0b34db84
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”
3aKO0H BCEMHPHOTO TATOTEHHUS.
25 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U bubnmorera [TOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
26 Cuna TSKeCTH U YCKOPEHHE bubmuotexa [JOK
CBOOOIHOTO ITaCHUA https://m.eds00.1ru/22757126
DU3NYECKUH TPAKTUKYM 10 TEME
7 "N3mepenune ycKkopeHusi CBOOOJHOTO bubnuoreka [IOK
nanenus" win "M3ydenue nBUKEHUS https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"
JIBukeHre HeOECHBIX Tel U UX
)3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
29 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
®u3NUeCcKUil IPAKTUKYM IO TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
30 YIIPYTrOCTH, BOSHUKAIOIINX B MPYKUHE U bubnuoreka [IOK

PE3UHOBOM 00pasiie, OT uxX
nepopmanuu” nm "Uzyuenue
JIBYDKEHUS CUCTEMBI TeJI, CBA3aHHBIX

https://m.edsoo.ru/b55b81al




HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

Cuna tpenus. [Ipupona u Busbl cui

bubmmoreka [{OK

31 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
y4E€TOM CHUIIbI COIIPOTUBJICHUS CPEJIbI https://m.edsoo.ru/2cb29676
@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KOAPPHUIIMEHTA
3aBucumoctu Frp(N)" nmmn

32 "UccnenoBanue OBMKEHUS OpycKa 1Mo bubmmorexa [TOK

. https://m.edsoo.ru/b83b1607
HAaKJIOHHOM IUIOCKOCTH € ITEPEMEHHBIM
K03 duLmeHTOM TpeHUs" WK
"N3ydyenune NBUKEHUS rpy3a HA Baly C
TpeHuem"

3 Hasnenue. ['mapocrarndeckoe bubmuorexa [JOK
nasienune. Cuina Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubnuoreka [IOK

34 [ToctynarenbHOE U BpalaTreabHOE bubnuoreka [JOK
JIBMJKEHUE TBEPAOTO TeEJa https://m.edsoo.ru/2b95d57e

35 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bubnuoreka [JOK
BpaieHus. [lnedo cumsl https://m.edsoo.ru/653d3459
CnosxeHune cuil, IPUIIOKEHHBIX K

36 TBEpAOMY Teny. LlenTp TskecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBECUS TBEPAOIO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecus
DuU3NYECKUN IIPAKTUKYM I10 TEME

37 "HccnenoBanue ycloBH paBHOBECHS bubnuoreka [IOK

TBEPJOTO TeJA, UMEIOIIETO OCh
Bpamenus" win "KoHctpynpoBanue

https://m.edsoo.ru/4a04{4{7




KPOHIUTEHHOB U pacuéT CUJI yrpyroctu'
niu "M3ydeHune ycToiunBoCTH
TBEPAOIO TEJIA, UMEIOLIETO ILIOMAb

onops!"
38 Pemenue 3amau bubmmorexa [TOK
https://m.edsoo.ru/dc1caacQ
39 KonTponsHas pabora no teme bubnnorexa [JOK
"unamuka. CtaTuka TBEpaoro Tena' https://m.edsoo.ru/9f5a574c
NMnynsc maTepralibHOM TOYKH,
40 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MaTepPHAJIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
41 Tena. 3aKOH COXpPaHEHHUsI UMITYJIbCa. buomorexa OK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBIKEHUE
MoMeHT uMnysibca MaTepuaibHON
4 Toukd. [IpeacraBnenue o coxpaHeHUH bubmuorexa [JOK
MOMEHTA UMITYJIbCA B LEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue uMmmysbca Tesa mno
TopMO3HOMY IyTH" nnu "M3mepenue
CWJIBI TATH, CKOPOCTU MOJEIN
43 AIEKTPOMOOUIISI 1 MOIIIHOCTH CHJIBI bubnunoreka [JOK

Taru" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCa TeJla C UMITYJIbCOM CHJIBI"
nnu "VccrienoBanue coXpaHeHuUs
HMMITyJIbCa IPU YIPYroM
B3auMoeiictBun" wiu "M3mepenue

https://m.edso0.ru/8561b28e




KMHETUYECKOM 3HEPruu Teiia 1o
TOPMO3HOMY IIyTH"

bubmmoreka [{OK
44 Pewrenne 3anau
https://m.edsoo.ru/f7706d63
Pabora cuibl Ha MaJlOM U Ha KOHEYHOM
45 nepememnieHuu. [ paduueckoe bubnmoreka [JOK
IpesicTaBieHne paboThl CUIIBI. https://m.edsoo.ru/913974¢c7
MOIIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00
. bubnuoreka [JOK
46 W3MEHEHUN KHHETHYECKOW SHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHnManpHbIE U HETIOTEHIIMATEHBIE
bu6moreka [IOK
47 cuisl. [loteHnmansHas sHeprusa. Bropas
https://m.edsoo.ru/554bafcc
KOCMHMYECKasi CKOPOCTh
TpeTbst KocMHuUecKas CKOpocThb. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
. bu6mmoreka [IOK
48 W3MEHEHUEM MEXAHUYECKOU SHEPTUn
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOMN SHEPrun
VYupyrue u He 1€ CTOJIKHOBEHUS.
4 s . bu6mmoreka [JOK
49 VYpaBHenue bepHynu st uaeansHoOU
https://m.edsoo.ru/f30f43b6
KUJIKOCTU
PazButue npeacrasieHuit o npupoae
P prp bubnuoreka [JOK
50 TernoTsl. OcHOBHBIE NoJ10keHust MKT.
https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBckoe aBHKeHNEe
51 KonTponpHast pabota o Teme "3aKoHsbI bubnuoreka [IOK
COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
52 CrtpoeHue ra3000pa3HbIX, )KUJIKUX U bubnunoreka [JOK




TBEPBIX TeNl. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUL[ BELIECTBA

https://m.edsoo.ru/c44d02e2

Macca u pazMepsl MOJIEKYJT (AaTOMOB).

bubmmoreka [{OK
53 KonuuecTto BemectBa. [loctosanast
https://m.edsoo.ru/c5b72ab7
ABoraapo
54 Temneparypa. TemnoBoe paBHOBeCHE. bubnnorexa [JOK
IIxana Henbcus https://m.edso00.ru/0070d493
bubmmoreka [{OK
55 Pemenue 3ana
HHICHHE Saat https://m.edsoo.ru/1531abas
56 W neanbuerii ras. ['a3oBbie 3aKOHBI bubmmorexa [OK
https://m.edsoo.ru/1deb2367
57 VYpaBuenue MenpaeneeBa-Knanerpona. bubmuotexa [JOK
Pemenne 3amau https://m.edsoo.ru/8d12¢328
58 AOcoroTHas TeMIiepaTypa. 3akoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
59 H3omporiecchl B UieaqibHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIIECTBA https://m.edsoo.ru/68878d51
DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOJIb30BaHHE
. " bubnuoreka [JOK
60 nudposoii 1abopaTopun)" UiIn
" " https://m.edsoo.ru/e0fe7e07
N3ydenne n30xopHOro npouecca’ Uiu
"N3ydenne nu3obapHoro mpoiecca’ uim
"[IpoBepka ypaBHEeHUs1 cOCTOSIHUSA"
I'paduueckoe npencraBneHue
pad ped bubmuoreka [JOK
61 M30IPOIECCOB: U30TEPMA, U30X0Pa,
https://m.edsoo.ru/1344327b
nzobapa
62 OcHoBHoe ypaBHeHne MKT bubnunoreka [JOK




https://m.edsoo.ru/c8094721

bubmuoreka [JOK

63 Pemenue 3amau
A https://m.edsoo.ru/10265205
CBs13b a0COIOTHOH TeMIepaTyphl
TEPMOANHAMHUYECKON CUCTEMBI CO

64 CpeaHEN KUHETUYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TETJIOBOTO JABUKCHUS
€€ JacTuil

65 O06o01enre U cucTeMaTru3aus 3HaHUM bubnuoreka [JOK
o Teme "OcHosl MKT" https://m.edsoo.ru/09d12£d8

66 KonTponbnas paborta no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
TepmonnHamudeckas cuctema. 3aianue
BHEIIHUX ycnoBui yist TJI cuctemsl.

67 Buemnue u BHyTpeHHUE MapaMeTpPhl. bubnuoreka [IOK
[Tapametpsl T/l cucTeMbl Kak cpeHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, ONUCHIBAIONINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMoIMHAMUKH.

bu6mmoreka [JOK
68 CamornpousBoJibHas penakcarus T/]
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO
Mopens uieanbHOro ra3a B
bubnuoreka [JOK
69 TEPMOJIMHAMUKE. Y CITOBHS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTH 3TON MOJENN

70 VYpaBuenue Menneneena-Knanelipona u bubnunoreka [JOK
BBIpaXKCHUE JI1 BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/bal178d0

- BoipaskeHue a1 BHyTpeHHEN SHEPrUuu bubnuoreka [IOK

OJHOATOMHOI'O HACAJIBHOI'O I'a3a.

https://m.edsoo.ru/ac5cacl5




KBa3ucraTHueckue U HeCTaTUICCKUE
MPOLIECCHI

OnemenTapHas paboTa B
TEpMOJIUHAMUKeE. Brruncienne paboTol

bubmmoreka [{OK

72
o rpauky mporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMme
Tennonepenada kak crnoco0 W3MEHEHUs
. bubnuoreka [JOK
73 BHyTpeHHel sueprun TJl cucremsl 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOTHI
74 KonBekuus, TEMIONpOBOIHOCTD, bu6moreka [IOK
U3IIyYECHUE https://m.edsoo.ru/157b54cd
KonnuecTBo TenmnoTel. TemioéMKOCTh
75 Tena. YeapHas U MOJIsipHas bubmuorexa [JOK
TEIJIOEMKOCTH BellecTBa. Y IejbHas https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOILJIMBA
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEMmI0EMKOCTH"
unu "HccnenoBanue mpoiiecca
OCTBIBaHMS BellleCTBA" WU
" bubnuoreka [JOK
76 Hccnenosanue agnadbaTHOrO
" " https://m.edsoo.ru/2f2faa61
npouecca" win "M3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIIEpATypbl KUIICHUS KUIKOCTEH"
77 Pacuér konuuecTBa TEMIOTHI IpU bubnunoreka [JOK
TerJIonepeade https://m.edsoo.ru/1dbSad4e
73 [Tonsitre 06 anuabaTHOM mporiecce. bubnunoreka [JOK

[IepBrIil 3aKOH TEPMOAUHAMUKHU

https://m.edsoo.ru/d8098824




KonudecTBo TemnoThl u paboTa Kak

bubmuoreka [JOK

79 Mepbl UI3MEHEHUS BHYTPEHHEH SHEPTUn
https://m.edsoo.ru/b047alcd
T/ cucremsbl
BTtopoii 3akoH TepMOAMHAMUKY IS
20 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuorexa [JOK
nporeccoB. HeoOparumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
81 [TpuHIUITBEI AENCTBUS TEMIOBBIX bubmmoreka [{OK
mamurH. KIT https://m.edsoo.ru/2e945513
2 MaxkcumanbHoe 3Hauenne KITJ. [ukn bu6moreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
b K
83 Pemenue 3agau nomorexa O
https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTICKThI
84 HUCIIOJIb30BAHUS TCIJIOBBIX JBUTATEIICH. bubmuorexa [JOK
TermoBoe 3arpsi3HEHUE OKPYKAOIIEH https://m.edsoo.ru/9867aaa7
cpeabl
bu6 e OK
85 Pemtenue 3amay nommorexa I1
https://m.edsoo.ru/c8c70432
O06o01enre 1 cucTeMaTru3amus 3HaHUH
" bubnuoreka [JOK
86 no teme "Tepmoauuamuka. TennoBsie
" https://m.eds00.ru/28d62b3f
MAIIIHBI
g7 KonTtponpHas padoTa o teme bubnunoreka [JOK
"Tepmoannamuka. TernaoBble MallIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBanHue U KOHICHCAIIHS.
POoop bu6mmoreka [JOK
88 Hcnapenue u kuneHue. Y aenpHas
https://m.edsoo.ru/6f8e¢6777
TEIUIOTa MapooOpa3oBaHUs
89 Hacslennbie 1 HEHACBIEHHBIE MTAPBI. bubnunoreka [JOK




KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH
" JaBJICHHA HACBIIICHHOTO Iapa OT
TEMIICPATYpPhl, UX HE3ABUCUMOCTD OT
00BbEMa HACHIILIEHHOTO TTapa.
3aBHUCUMOCTE TEMIICPATypbl KUIICHUA OT
JaBJICHHUA B ) KUJKOCTHU

https://m.edsoo.ru/f5¢17d02

90 Braxxnocts Bozyxa. AGCOIIOTHAS U bubnuoreka [JOK
OTHOCHTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6 OK
91 Pemenne 3amau nommotera Il
https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue u
. bubmuorexa [JOK
92 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
https://m.edsoo.ru/20a88a03
KpUCTAJIIIOB
[InaBnenue U KpUCTATUIU3ALMSL.
bu6mmoreka [IOK
93 V nenpHasg TeIioTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
edhopMalyu TBEPAOTO TEa.
Aedopman b2 bu6mmoreka [JOK
94 Pactsixenue u cxxatue. Capur. Moaynb
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nedopmarmii
TermmoBoe pacmmpeHue KUIKOCTEN U
R bu6mmoreka [JOK
95 TBEPABIX TEJI. AHTAPMOHU3M TEIIOBBIX
. https://m.edsoo.ru/7ba5edf2
KoneOaHui YacTHIl BEIIEeCTBA
96 [IpeoOpazoBanue 3HEPruu B (Ha30BBIX bubnunoreka [JOK
nepexoax https://m.edso00.ru/97a0672f
97 VYpaBHeHHe TEII0BOro OanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ab1521fb
bu6 OK
98 Pemenue 3amau nbsmoreka 11

https://m.edsoo.ru/8ab7{40d




99

IIoBEpXHOCTHOE HATSKEHUE.
Kanwuisapusie sBinenus. JlaBieHue nox
HCKPHUBJICHHON ITOBEPXHOCTHIO
*)ujakoctu. @opmyna Jlamnaca

bubmuoreka [JOK
https://m.edsoo.ru/b42f1f97

100

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akoHOMEpHOCTEN
HCIIApEeHUs KUAKOCTEH" Wi
"N3mepenue yaenbHON TeIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OlLIEHKa Macchl apoB B
nomMenieHun". 3mepenune

ko3¢ duLMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/6b1a23b5

101

O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN
1o Teme "ArperaTHble COCTOSIHUS
BeniectBa. ®azoBbie nepexoap”

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢

102

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"

bu6mmoreka [JOK
https://m.edsoo.ru/7dc2a739

103

DJIeKTpU3aIus Tej U €€ MPOsBICHUS.
DnekTpudeckuil 3apsia. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOJHUKU

bubnuoreka [JOK
https://m.edsoo.ru/1aff445f

104

OneMEHTApHBIN MEKTPUUIECKHUI 3apsil.
3aKOH COXPAaHEHHUs IEKTPUYECKOTO
3apsza

bu6mmoreka [JOK
https://m.edsoo.ru/f49afd24

105

Bzaumopericteue 3apsanoB. Toueunsie

bu6nmoreka [JOK




3apsabl. 3akoH Kynona

https://m.edsoo.ru/445b7746

bubmuoreka [JOK

106 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

107 Dnekrpuyeckoe nosie. Ero neiictBue Ha bubnuoreka [JOK
DIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsxk€HHOCTD 3JIEKTPUYECKOTO TOJIS.

108 [IpoOnelit 3apsn. Jlunuu bubnnorexa [JOK
HaNPsKEHHOCTU DJIEKTPUUECKOTO I10JIS. https://m.edsoo.ru/3dac6957
OIHOPOAHOE HIIEKTPUUYECKOE MOJIE
IloTenmmansrHOCTE

109 AJIEKTPOCTATUYECKOTO M0JIsI. Pa3HOCTH Bubnmorexa [IOK

P ' https://m.eds00.ru/80021447
MTOTEHITNAJIOB M HAMPSDKEHUE
[TorenumansHast 3HEPTUs 3apsaa B
1 P Pl bu6mmoreka [IOK
110 3JIEKTpOocTaTU4YecKOM mnoJie. [ToTenmman
https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TOJISI
CBs3b HANPSHKEHHOCTH MOJIS U
bu6mmoreka [JOK
111 Pa3HOCTHU MOTEHIIMAIOB JJIst
https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO TOJISI

112 [TpunIMn cynepno3uiuu bubnuoreka [JOK
AJIEKTPUUYECKUX TOJIEH https://m.edsoo.ru/Ocfedabc

113 Permrenue 3agau Bubmiorexa OK

https://m.edsoo.ru/5a582263

114 [Toste Toueuynoro 3apsza. [lose bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 110

" P P P bubmuoreka [JOK

115 00bEéMy mapa. [Tone paBHOMEpHO

3ap51>1<eHH0171 OCCKOHEYHOM IIOCKOCTHU

https://m.edsoo.ru/f7a665¢ee




116 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
roje. Y CiIoBUe paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
117 JIMDIIEKTPHUKY U ITOJIYIIPOBOIHUKY B bubnuorexa [JOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. 21eKTpo€MKOCTh
118 KOH, HeHcaTo pa BHeKTp 0&MKOCTh bubmorexa HOK
A pa. P https://m.edso0.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOPa
119 [TapamiensHOE cOeTMHEHNE bubnnorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
120 TlocnenoBaTenpbHOE COETMHEHNE bu6moreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1€992920
121 OHeprus 3apsHKeHHOT0 KOHJIGHCaTopa Bubnmorexa [IOK
p P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
122 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
123 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B bubmuorexa [JOK
OJTHOPOJHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
124 Pemrenue 3agau
125 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUT bubnuoreka [JOK
o Teme "Dnekrpuueckoe nojue" https://m.edsoo.ru/5752603f
126 KonTtponpHas padoTa o teme bubnunoreka [JOK
"Onexrpuueckoe noie"” https://m.edsoo.ru/cefe90e9
Cuina Ttoka. [TocTossHHBIN TOK. Y CIOBUSA
127 CYIIIECTBOBAHHUS TTOCTOSIHHOTO bubmmorexa [TOK
yi https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnmuoreka [JOK
128 Ucrounuku toka. Hanpsbxenue u 3/1C i

https://m.edsoo.ru/0839al15




DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKA U HATIPSKEHUS
B LI MTOCTOSIHHOTO TOKA MPH MTOMOIIN
aHAJIOTOBBIX U IH(PPOBBIX

bubmmoreka [{OK

129 U3MEpPUTENbHBIX TPUOOPOB" UIU

" . https://m.edsoo.ru/5643ea56
3HAaKOMCTBO C U (PPOBOIi

naboparopueit no gpusuke. [Iprumepsl

n3MepeHus (PU3NYECKUX BEIIMUUH MIPH

MTOMOTIIM KOMIIBIOTEPHBIX JTaTYHKOB"

130 3akon Oma ISt yJacTKa LEeTH. bubnuoreka [JOK
DIIEKTPUYECKOE COMPOTHUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COTIPOTUBIICHUS

131 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnuoreka [IOK
JUIMHBL U TUIOLIAAU ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus

132 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemmenue 3agau https://m.eds00.ru/437£8300

133 [TocnenoBarenbHOE, MapajliebHOE, bu6mmoreka [JOK
CMEIIaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/236f7e07

134 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [JOK
nernei. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37

135 Permrenue 3agau bubnnorexa [IOK

https://m.edsoo.ru/3881b469
Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnenoBanue cMEIIaHHOTO
136 COEIMHEHUS PE3UCTOPOB" WIIH bubnunoreka [JOK

"N3mepenue yaeapHOro
COTPOTHBIICHUS TPOBOJHUKOB'" HIIN
"HccnenqoBanue 3aBUCUMOCTH CHJIBI

https://m.edsoo.ru/2b179d98




TOKA OT HAIPSDKEHUS JIJIS JTaMITbI
HakanuBauug"

PaboTa snekTprueckoro Toka. 3akoH

bubmmoreka [{OK

137
Jxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
138 Pemtenue 3amau bubnmorexa LHOK
https://m.edso00.ru/6761bfOf
MOoOIHOCTE YIEKTPHIECKOTO TOKA.
o P bubmmoreka [{OK
139 TemnoBass MOIITHOCTh, BBIIEIIICMAsT Ha
https://m.eds00.ru/99750a6f
pesucrope
140 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/eb72fc24
141 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubmuotexa [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
142 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKOH LIEeTTH https://m.edsoo.ru/221f40fb
bu6 OK
143 Pemenue 3agau nommorexa I
https://m.edsoo.ru/3580b679
144 MOoIIHOCTE UCTOYHHKA TOKA Eubmorexa HOK
https://m.edsoo.ru/a0ae51d8
145 Kopotkoe 3ambikanne bubmorexa HOK
https://m.edsoo0.ru/546£5632
bubmuoreka [JOK
146 Konpaencarop B 1ienu NoCTOSTHHOTO TOKa
https://m.edsoo.ru/35368f3e
®u3NUEeCKUi IPAKTUKYM IO TEME
"HaOnrogenne npespalieHust SJHEPTUU
8 perpait P bubmuoreka [JOK
147 3apsKEHHOTO KOHJIEHCATOpa B SHEPT U0

W3JIy4eHHs] CBETOAMO1a" WIIH
"N3yueHue npoTeKaHus TOKA B LIETIH,

https://m.edsoo.ru/ec424377




coJiepkalieil KoHaeHcarop" wi
"Pacnpenenenue pasHoCcTH

MOTEHLIUAJIOB (HAIIPSDKEHUS) IPU
[IOCJIE0OBATEILHOM COEIMHEHUN

KOHJIEHCaToOpoB"
bubmmoreka [{OK
148 Pemenue 3amau
A https://m.edsoo.ru/4410cef0
149 Pemrenue 3amgau mo reme "[locTostHHBINM bubnuoreka [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
150 Pemenue 3agaq nmo teMme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/744261b8
151 Pemenue 3agaq nmo teMme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011eHrEe U cCUCTEMATU3ALNS 3HAHUN
" . . bubmuorexa [JOK
152 1o teme "TIoCTOSIHHBIN 3JIEeKTPUYECKHI
" https://m.edsoo.ru/bfd7a050
TOK
153 KonTtponsHas padoTa o treme bubnuoreka [JOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas poBOJUMOCTh
. bu6mmoreka [JOK
154 Pa3IMYHBIX BEMIECTB. DIEKTPUUCCKUI
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEepXIIpOBOAMMOCTD
DIEeKTPpUYECKUN TOK B pacTBOpax u
P b P bubmuoreka [JOK
155 pacIiuiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
@apanes 1S JIEKTPOIU3A
DuU3NYECKUN IIPAKTUKYM I10 TEME
156 "Habmronenue anektponuza’ min bu6mmoreka [JOK

"U3mepenue 3apsaa 0JHOBATIEHTHOTO
noHa" i "UccnenoBanue

https://m.edso00.ru/64b6e901




3aBUCHUMOCTHU COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU
"CHsiTHE BOJBT-aMIIEPHON
XapaKTEePUCTUKHU quoaa"

157 DnexTpuueckuil Tok B razax. [lnazma bubmmorexa [TOK
https://m.eds00.ru/92d92£76
158 DNEeKTPUYECKUN TOK B BAKyyMe. bubnuoreka [JOK
Bakyymnbie npuOopbl https://m.edsoo.ru/2E+160
159 DNEeKTPUUYECKUM TOK B bubnuoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
160 [TonynpoBoAHUKOBBIE TPUOOPHI Bubnmorexa [IOK
https://m.edsoo.ru/83622200
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIe)MaTmZp Hs 3HaHI/II;IH 10 TEME bubmorera [IOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHbIil ypok. O000IIEHNE U
P P EH bu6mmoreka [IOK
162 cUCTEMAaTH3alys 3HaHUH 110 TEME
https://m.edsoo.ru/3149956b
"Jlmnamuka"
PesepBurblii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
163 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edsoo0.ru/0f9752ac
CraTtuka TBEpJOTO Tema
PesepBurblii ypok. O00011I€HIE U
P P ilI bubmuoreka [JOK
164 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPAHEHHUS B MEXaHUKE
PesepBHrlit ypok. O6001IeHE U
165 CHUCTEeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 cUCTeMaTu3alus 3HAaHUM 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBble MaITUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAHUH 10 TeMe | bubmmorexa [{OK
"ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe Mepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P N bubnuoreka [JOK
168 cUCTEeMaTH3aIus 3HaHUH 110 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PeseprubIit ypok. O6001eHNE 1
P P EII bubmuotexa [JOK
169 CHCTEMATU3alUs 3HAHUH 10 TEME 1
" N . " https://m.edsoo.ru/3caebdal
[TocTOSIHHBIN TEKTPUUECKHI TOK
PesepBusblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucreMarusanys 3Haguii mo treme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
B3anmonericTBre MOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarauTHON WHAYKITAH.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JIMHUM MarHUTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa’ uinu
6 "N3ydyeHune 3aBUCUMOCTH CHJIbI | 1 bubnunoreka [JOK
Awmrepa oT CuJjIbl TOKa" Wn https://m.edsoo.ru/fcae91e9
"Onpenenenrie MarHUTHOM UHAYKIUU
Ha OCHOBE U3MEPEHUs CUJIbl AMriepa"
7 IIpumenenue 3akoHa Amnepa. | bubnuoreka [IOK
DneKTpou3MepHTeIbHbIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
2 Cuna JlopeHua, e€ HanpaBieHHE U | bubnuoreka [IOK

MOJ1yJIb. JIBHYKEHUE 3apsyKEHHOM

https://m.edsoo.ru/c97afaal




JaCTHLIbI B OJHOPOJHOM MAarHMTHOM

HUHIAYKIHUU. IToTok BCKTOpPA MarHUTHOM

rnoJje
bubmmoreka [{OK
9 Pemrenne 3amau
https://m.edsoo.ru/504e98c7
bubnunoreka IHOK
10 Pa6ora cunbl Jlopenia nomoreka L
https://m.edsoo.ru/d518be4b
b K
11 Pemenue 3agau nomorexa O
https://m.edsoo.ru/93617bd9
MarauTHOE HoJie B BEIIIECTBE.
bubmmoreka [{OK
12 deppoMarHeTuky, rnapa- u
https://m.edsoo.ru/30ff9608
IMaMarHETUKHA
OCHOBHbBIE CBOMCTBA
bu6moreka [IOK
13 dbeppomarnetukos. [IpumeneHue
https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOB
DU3NYECKUH TPAKTUKYM 10 TEME
"NccneqoBanye MardiuTHOI'O IOJIS
MOCTOSHHBIX MarHUTOB" HIIH
14 "UccnenoBanue CBOMCTB bubnuoreka [JOK
(dheppoMarHeTUKoB" WK https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"
15 Pemenne 3agad mo teme "MarautHoe bubnuoreka [JOK
noe" https://m.edsoo.ru/5b55c¢307
16 Pemenue 3agau no teMe "MarauTtHoe bu6mmoreka [JOK
noJe" https://m.edsoo.ru/41c4ae8a
7 SIBneHME ANEKTPOMarHUTHOM bubnuoreka [IOK

https://m.edsoo.ru/b3efalOcl




WHIYKIIUU

bubmuoreka [JOK
I8 IAC manywm https://m.edsoo.ru/48150bds
19 3aKOH AMEKTPOMATrHUTHON UHAYKIIUH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
20 Buxpesoe anekrpuueckoe nosie. Toku bubnnorexa [JOK
dyko https://m.edsoo.ru/15abe140
o1 OJIC uHAYKIUU B ABMOKYIIUXCS bubnuoreka [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235cc02
®u3NYeCKUi IPAKTUKYM IO TEME
"HccmeqoBanne SBICHUS
22 3NIEKTPOMAarHUTHOW MHIYKIUU' WIN https://m.edsoo.ru/c36658da
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTO noJs"
23 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/4dfda618
24 [IpaBuno Jlenna bubmorera [IOK
https://m.edsoo.ru/bbc22726
NupyktuBHOCTh. Karymika BuGmiorexa LOK
25 WHJYKTUBHOCTH B LIETIH ITIOCTOSIHHOTO
https://m.edsoo.ru/62 1eae9d
TOKa
26 SBnenne camonnaykuuu. 31C bubnuoreka [IOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
®u3NUeCcKUil IPAKTUKYM IO TEME
7 "HccnenqoBanue SBICHUS bu6mmoreka [JOK
camouHAykuuu" uiam "Coopka MoaeIu https://m.edsoo.ru/b8fb6391
JIEKTPOMArHUTHOTO reHeparopa”
28 OHeprus MarHUTHOTO TOJIS KaTyLIKU C bubnuoreka [IOK




TOKOM. DJIEKTPOMArHUTHOE T10JIE

https://m.edsoo.ru/b3c0adl 1

bubmuoreka [JOK
29 Pemenne 3amau
https://m.edsoo.ru/88f69d2b
30 O06o01IeHre U CHCTeMAaTH3aINS bubmmoreka [JOK
3HaHU# 1o TeMe "DneKkTpoauHaMuKa" https://m.edsoo.ru/76484025
3l KonTponsHas paborta o teme bubnnorexa [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOgHEIE
32 Konebanus. ["TapMoHHYecKue bubmiorexa HOK
4P https://m.edsoo.ru/7c1db385
KoJeOaHus
3 KunemaTtnueckoe n TMHAMHUYECKOE bu6moreka [IOK
OIMMCAaHNE KOJIEOATENLHBIX IBHKEHUN https://m.edsoo.ru/87¢e9498
®u3NYeCKUi IPAKTUKYM IO TEME
14 "U3mepenue neproia CBOOOTHBIX bubnuoreka [IOK
KoJIeOaHUH HUTSHOTO U TIPY)KUHHOTO https://m.edsoo.ru/5d159d35
MasTHUKOB"
DHepreTudyeckoe onucanue. BoiBoa
JAHAMHYECKOTO OIMHCAHUS
. bu6mmoreka [JOK
35 FapMOHHYECKUX KOJICOAaHUW U3 UX
https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOTO M KHHEMaTHYECKOTO
OIMMCAHMS
. bubanoreka [IOK
36 Awmmunrynaa u $asa konebanui 1
https://m.edsoo.ru/7a0c439a
[Tepnona u yacToTa KoJieOaHUH.
ITeproa ManbIx CBOOOHBIX
P N bubmuoreka [JOK
37 KoJIeOaHUI MaTeMaTUYeCKOro

MasiTHUKa. [lepros cBOGOJHBIX
KoJIe0aHUH MPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/e0399319




®uU3NYEeCKUN IIPAKTUKYM 110 TEME

bubmuoreka [JOK

38 "[IpeoOpazoBaHme SHEPTUH B
" https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
19 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brmnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
40 ABTOKOJIEOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
bubmmoreka [IOK
41 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
bu6moreka [IOK
42 KoJieOaHus B My3bIKaJIbHBIX
o https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O60011eHre U cucTeMaTu3alus
. " bubmuorexa [JOK
43 3HaHUM N0 TeMe "MexaHnueckue
" https://m.edsoo.ru/eb84182f
KojeOaHus
m DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY b
. bu6mmoreka [JOK
45 3aps/ia KOHJIEHCAaTopa ¢ aMILUIMTy 101
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
46 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UJeanbHOM KoJiehaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarouue 1eKTPOMarHuTHbIE
47 KOH}e/)éaHII;Sl[ Bein peHHBIe Bubmmorexa LIOK
' YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus
43 Ilepemennsiit Tok. Pe3ucrop n bubnuoreka [IOK

KOHACHCATOP B LUCIIH IEPCMEHHOTO

https://m.edsoo.ru/84836152




TOKa

49 Karyiika HHIyKTUBHOCTH B LIENIU bubmmoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
50 3akon Oma Jyist SJIEKTPUYECKOH 1enn bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
. bubnuoreka [JOK
51 AMIUTMTYIHOE U IEUCTBYIOIIEE
https://m.edsoo.ru/lcac6cdc
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
@uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOIO TOKa
4yepe3 MoCeI0BaTeIbHO COSTUHEHHBIE
52 KOHJEHCATOP, KAaTYIIKY U pe3ucTop" bubmmorexa [OK
CHCATOP, KATYIIY T P P https://m.edsoo.ru/89dc2d90
nin "HccnenoBanue paboThl
HWCTOYHHUKOB CBETA B LIEH
MepEeMEHHOTO TOKa"
. bu6mmoreka [IOK
53 Pe3oHaHc B anekTpruyuecKoi 1enu
https://m.edsoo.ru/087506df
bubnuoreka [JOK
54 Pemtenue 3amay 1
https://m.edsoo.ru/al6836a4
Wneansublif TpanchopMaTop.
panchop P bu6mmoreka [JOK
55 [IpousBocTBO, Mepenava u
. https://m.edsoo.ru/f97418ae
oTpeOIeHNE AICKTPUIECKOI SHEPTUH
DKOJOTUYECKUE PUCKH TIPH
MPOU3BOJICTBE JICKTPOIHEPTUH.
bubnuoreka [JOK
56 Kynbrypa ncnonb3oBanust
. https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTIUH B IOBCEAHEBHOM
KUZHU
57 Pemenue 3amau bubnmuoreka [JOK




https://m.edsoo.ru/ee6677ed

bubmuoreka [JOK

58 P
clieHue satat https://m.edsoo.ru/7cab59f8
O06o00muIeHNe U CUCTeMAaTH3AIHS
. " bubnuorexa [JOK
59 3HaHUU 110 TeMe "DIIEKTPOMAarHuTHbIE
" https://m.edsoo.ru/401024a9
KoJIeOaHHs
60 MexaHU4eCcKUe BOJTHBI. bubmmoreka [{OK
XapakTepUCTUKN MEXAaHHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
N bubnuoreka [JOK
61 CBoiiCcTBa MEXaHHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
b K
62 3ByK. XapaKkTEepUCTUKH 3ByKa nommorexa 110
https://m.edsoo.ru/138b6f09
®u3NYEeCKU IPAKTUKYM IO TEME
" . bubmuorexa [JOK
63 N3yuenue mapaMeTpoB 3ByKOBOM
" https://m.edsoo.ru/b100661a
BOJIHBI
64 HNudpaszsyk u ynerpaszsyk. [llymoBoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOUIEH CpeJIbl https://m.edsoo.ru/7380038f
65 Pemtenue 3amay Eubmorexa HOK
https://m.edsoo.ru/cfd918bf
66 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [JOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
67 DHeprusi 3MEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IkaJia 31€KTPOMarHUTHBIX BOJIH.
bubnuoreka [JOK
68 IIpumeHeHne 2MeKTpOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
60 [IpuHIMIBI paguOCBI3U U bubnuoreka [IOK

TeneBuaeHUs. Pagronokanusi.

https://m.eds00.ru/9f9611{8




DNEeKTpOMarHUTHOE 3arps3HEHNE
OKpYKarOLIEH CpeJIbl

70 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Koiebanus v BOJIHBI" https://m.edsoo.ru/4f7985a0
71 Caert. 3aKOH NMPSMOJIMHEHHOTO bubnuorexa [JOK
pacrpocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npuMeHEHUE
. bubnuorexa [JOK
72 3aKOHA MPSIMOJIMHEIHOTO
https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa
73 OTtpaxenue cera. [1nockoe 3epkaio. bubmuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeNb
74 npenomiieHus. [lonHoe BHyTpeHHEe bubamorera LHOK
p ) . yIp https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblil yron
MTOJTHOTO BHYTPEHHETO OTPAXKECHUS
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
" bubnuoreka [JOK
75 MPENOMIIEHHUS CTeKIa" Uin
" https://m.edsoo.ru/42569eal
[Tonydenue nzobpaxeHus B cUCTEME
U3 IJIOCKOTO 3€pKaJia v JIUH3bI"
Pewrenue 3agau Ha npuMeHeHUe
bubmuoreka [JOK
76 3aKOHOB OTPAYKEHUS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBETa
Xon nyden B ipusMe. Jlucniepenst
. bubmuoreka [JOK
77 cBeta. CloXHBIN cocTaB OEoro CBeTa.
https://m.edsoo.ru/d8elc3be
IlBer
78 JInnssl. POKyCHOE PACCTOSIHUE U bubnuoreka [IOK




OIITHYCCKasA CHJia JIMH3bI

https://m.edsoo.ru/60441359

[TocTpoenue n300paxxeHUi B TUH3AX U

bubmuoreka [JOK

79
UX CUCTEMaX. YBEJIUYEHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
N bubnuoreka [JOK
80 M300paKeHM, IOTY9aeMBbIX C
https://m.edsoo.ru/5a868{09
TTOMOTIIBIO JTMH3
@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
31 (hOKyCHOTO paccTOsSIHUS OT BELIECTBA bubnuorexa [JOK
(Ha mpuMepe KHUJIKUX JINH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenue GOKYyCHOTO pacCTOSIHUS
paccenBarONIUX JIUH3"
bu6moreka [IOK
82 I'ma3 kak ontryeckas cucteMa
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst
. bu6mmoreka [IOK
83 MPUMEHUMOCTH T'€OMETPUUECKOI
https://m.edsoo.ru/cd174a10
ONTUKH
84 CKOpOCTh CBETa U METOBI €€ bubnuoreka [JOK
U3MEPEHU https://m.edsoo.ru/f32aab06
bub e OK
85 Jlucniepcus cBera nomoreka Il
https://m.edsoo.ru/lelb6ccbde
bub K
86 HNutepdepennus ceeta uommorexa T10
https://m.edsoo.ru/5fc0c638
KorepeHnTHble HCTOYHUKHU. Y CIIOBUS
87 HaOOIEHUST MAKCUMYMOB U Bu6mmorexa LIOK
8 ™ https://m.edsoo.ru/c6416d48
MHUHHMYMOB
b K
88 Pemenue 3amau nomoreka O

https://m.edsoo.ru/3061de2b




bubmuoreka [JOK

89 lpumenenne urepdepentun https://m.edsoo.ru/668edbc8
bubnuorexa [JOK
20 Audparauts caera https://m.edsocl)_.[ru/l2ed04b5
o1 Hudpaxnuonnas pemeérka. Y cioBue bubnuorexa [JOK
HaOJIO/IEHUS TIIaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [JOK
22 PerucHte sazes https://m.edsoc])_.[ru/d58041 la
03 [TorepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
o4 Pemenne 3azas https://m.edsocf.lru/c56c8158
®u3NYEeCKU IPAKTUKYM IO TEME
95 "Habmronenne mudpakunm, bubnuoreka [IOK
HHTEep(DEPEHITNN U TIOJISIPU3AITIT https://m.edsoo.ru/8b7ac737
ceera"
96 CBeTOBBIE SIBICHUS B IPUPOJC bubamorera LOK
https://m.edsoo.ru/0b36363d
97 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
08 KonTtponpHas paboTa o Teme bubnunorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ipl IpUMEHUMOCTH
99 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuoreka [JOK
DIIEKTPOAMHAMHUKHN U IPUHIIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIbHOCTH
100 IlocTynatel ciennaabHONW TEOPUU bubnuoreka [IOK

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb




IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBai. [IpeobpasoBanus Jlopenua.

VYcnoBue NpU4UHHOCTH.

bubmmoreka [{OK

101
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
102 DHeprus U UMNYJbC PEISITUBUCTCKOM bubnnorexa [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEprueu u
103 AMIYJIbCOM PEIISITUBUCTCKOM bubmmorexa [TOK
YIRCOM P https://m.edsoo.ru/b6258fa
YaCTHUIbl. DHEPTUSI TIOKOS
bu6mmoreka [IOK
104 PaBHOBECHOE TEIMIIOBOE UBIIyYEHUE
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
105 3 B
AKOH CMETIerHA BHHa https://m.edsoo.ru/1c5{f752
106 I'mmotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
107 DHeprus ¥ UMIyJabsc HoToHa bubmorexa HOK
https://m.edsoo.ru/7fb307ec
108 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodPdekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEIHA I
P " 8 " bubnuoreka [IOK
109 doTorddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
dhoTorddekra
DuU3NYECKUN IIPAKTUKYM I10 TEME
110 "N3mepenue nocrossHHoM [1nanka Ha bubnuoreka [IOK

OCHOBE HcciefioBaHus Gpotordpdexra”
unu "ccnenosanue 3aBUCUMOCTH

https://m.edsoo.ru/eb916f82




CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspkeHus"

Hasnenune cBeta. Onbite [1. H.

bubmmoreka [{OK

111
JlebeneBa https://m.edso00.ru/64b4f966
112 BoHoBEIE cBOIICTBA YaCcTHIL bubnmorexa LHOK
https://m.edsoo.ru/f59cfcec
Boansl ne bpoinsg. JUirHa BOJIHEL e
. 7€ P o A bubmmoreka [{OK
113 Bpoiins u pazmepst obmactu
o https://m.edsoo.ru/5df8bafl
JIOKQJIN3ALMKU JBWKYILECHCS YaCTULIBI
N bubmuorexa [JOK
114 KopryckynsipHO-BOTHOBOM Tyalin3m
https://m.edsoo.ru/8ccab62a
115 Judpakuus 37eKTpOHOB Ha bubnuoreka [IOK
KpHUcCTajljiax https://m.edsoo.ru/30dbal8c
Cnenudnka n3MepeHN B MUKPOMHPE.
116 COOI”;[H(()bH_IeHI/ISI Hezn e eJIéHH(E)CTepr bubmorexa HOK
. pea https://m.edsoo.ru/65783dec
I'eitzenbepra
117 Pemenne rpaduyeckux 3ama4q bubmorexa OK
https://m.edsoo.ru/e70195bd
118 Pemenue pacu€tHbix 3a1a4 Eubmorexa HOK
https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o remMam: Bu6 1OK
HOIHOTEKA
119 "O CTO", "K -
CHOBH“ ’ HOPHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOU JyaJin3M
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
bubnuoreka [JOK
120 aroMa. [lmanerapHas MoJenp aroMa
https://m.edsoo.ru/312b750a
Pesepdopna
121 ITocrynater bopa Bubmrorexa LIOK

https://m.edsoo.ru/404dfa9a




122 Buasl ciektpoB. CriekTp ypoBHEH bubnmoreka [JOK
DHEPTHUU aTOMa BOJ0OpOJa https://m.edsoo.ru/cf74bl1a
123 CrioHTaHHOE U BBIHYKJEHHOE bubnuorexa [JOK
HU3IIyYECHHUE CBETa https://m.edsoo.ru/f945d85¢
bubnuorexa [JOK
124 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens snpa
125 I'eiizenbepra-MBanenko. 3apsin u bubnuorexa [JOK
MacCcOBO€ YUCIIO siapa. M30TomsL. https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTE
3aKOH paJiMOaKTUBHOTO pacnajia.
CBO¥ICTBa HOHU3U IIEeTO
pyIo BuGmuorexa LIOK
126 n3inydyeHus. BnusHue
https://m.edsoo.ru/aab98bef
PaaOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
127 (oHa ¢ ucnosib30BaHUEM J03uMeTpa’ bubnmorexa [IOK
" P https://m.edsoo.ru/c3dabebe
i "M3yuenue noriomienus Oera-
YacTHUIl aJTIIOMUHUEM"
OHeprusi CBs31 HyKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macchl spa.
SnepHble peakmu. SnepHrle
P P P bubmuoreka [JOK
128 peaktopsl. [IpoGieMsl ynpaBiseMoro
https://m.edsoo.ru/ff1758d0
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTHYECKHUE aCEKThl Pa3BUTHUS
SIEPHOY DHEPIrEeTUKU
129 MeTo1pl perucTpanyu u bubnuoreka [IOK

HCCICA0BaHUs JICMCHTAPHBIX YaCTHULI.

https://m.edsoo.ru/lac08a5b




OyHJaMEHTAIbHBIE B3aUMOICHCTBUA.
BapuoHnbl, ME30HBI U JIENTOHBIL.
[IpencraBnenue o CtangapTHOM
Mojienu. KBapk-rimrooHHas MoeIb
aJpOHOB

PuU3NYECKUH IPAKTUKYM 110 TEME
"Onpenenenne UMITyJIbCca U SHEPTUH

130 EISITUBUCTCKUX YacTHIL (TIO bubnmorera [TOK
P https://m.edsoo.ru/63756¢47
(dhoTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHUI[ B MAarHUTHOM T0Jie)"
®wusuka 3a npenenamMmu CTaHIapTHOU
131 Mozenu. TéMHast Matepusi U TEMHas bubmuorexa [JOK
sHeprus. EnuncTBO pusmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
132 DTanbl pa3BUTHS ACTPOHOMUHU. bubnuoreka [IOK
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
133 0OBSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuoreka [JOK
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIEI0OBAHUI
CoBpeMEHHbIE ONITUYECKUE
bubnuoreka [JOK
134 TEJIECKOTIbI, PaIUOTEIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMOoC(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
. bubmuoreka [JOK
135 SIPKUE 3BE3/1bI, IUIAHETHI, UX BUJAMMOE
https://m.edsoo.ru/aac588eb
JBHKCHUE
Du3NYEeCKUH IPAKTUKYM I10 TEME Eu6 OK
.. nOIMoTEeKA
136 "Habmronenus 38€31H0T0 HebOa 1

HeBOOp}I)KéHHLIM rjia3oMm C

https://m.edsoo.ru/1072021e




KCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IIPUIIOKEHUN JUISl OTIPEICIICHUS
MOJIOKCHHSI HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoJtylapus u
sipkue 3BE361" wn "Habmrogenus B
Teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3THBIX CKOTIEHUH"

Coinreynas cucrema. CoJHILe.

bubnuoreka [JOK
137 ConneyHasi akTUBHOCTb. VICTOUHUK nomorexa I
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE31bI, NX OCHOBHBIE
bu6mmoreka [IOK
138 XapakTepuCTUKH. J[narpamma
" . " https://m.edsoo0.ru/42169944
CHEKTPaJIbHBIN KJIACC — CBETUMOCTD
. bu6mmoreka [IOK
139 3Be3/1BI TIIaBHOM MOCIIEIOBATEIILFHOCTH
https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoeHue 3BE3/1.
140 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTambl )KU3HHU 3BE31
Muneunsiit [Iyte — Hama ["anaktuka.
N bubmuoreka [JOK
141 Tunbl ranaktuk. YEpHbIE IBIPHI B
https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTUK
Bcenennas. Pacmiupenne BeeneHHoM. Eu6 OK
142 3akon Xa66mna. Teopus bosbuioro nommoteka I
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenukTOBOE M3ITyueHUE
DuU3NYECKUN IIPAKTUKYM I10 TEME
| bu6mmoreka [JOK
143 HccnenoBanue criekrpa

Pa3pPECIKEHHOT'O0 aTOMAapHOTO BOAOPOaa

https://m.edsoo.ru/ec651eb8




U U3MepeHue noctosiHuoi Punbepra"

144 MacmraGHas cTpykrypa Beenennoii. bubmmoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
145 Hepeménnsie mpo6aemMbl acCTPOHOMUHT bubmmorexa [TOK
https://m.edsoo.ru/d37d9ffe
O06o00meHre U CHCTEMaTH3AITHS
3HaHui. Poibk GU3MKH U aCTPOHOMUHU B
146 3K0H0anec1<oql;1, TCXHOJ‘IOFTI/II::ICCKOI\/'I, bubmorera [OK
. . https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
JEATEIIbHOCTH YEJIOBEKA
O06o0meHe U CHCTEMaTH3aITHS
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubmuorexa [JOK
aCTPOHOMHUH B COBPEMEHHOW HAYUYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
OO6o01enre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHUH MPEIACTABICHUMA O
148 inznqeimﬁ KapTEIHC MHPa, MECTO bubmmorexa [TOK
. https://m.edsoo.ru/e7d400f4
(bu3UYecCKO KapTUHBI MUpPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUN O IPUPOJIC
149 O00011IeHNE U CUCTEMATH3ALIUS bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AL S bu6mmoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 OO6o0meHre U cucTeMaTu3arus bubnmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cuCcTeMaTHU3aIus bubnmuoreka [JOK




3HaHu# no teme "Cratuka TBEpAOTrO

https://m.edsoo.ru/3cca482e

Tena"
O0001Ienre U CUCTEMATH3AIIS Bt OK
N HOJINOTEK:
153 3HaHUU 110 TeMe "3aKOHbI COXPaHEHUs eka 11
B MexaHmKe" https://m.edsoo.ru/32a4d1a0
O000611IeHNE U CUCTEMATHU3AIIUS Bt OK
N noIm
154 3Hauui mo teMe "OCHOBEI it H//OTeclfa 3 ledd40ca8
. s://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETHYECKOM Teopun" P
O000611IeHNE U CUCTEMATHU3AIIUS Bt OK
. HOJINOTEK:
155 3HaHuM no TeMe '"'TepmMomHaMuKa. aHoTera 1
" https://m.edsoo.ru/c63f7c10
TenmoBbIle MaIIMHEL
O00011IeHNE U CUCTEMATHU3ALIUS
156 3HaHMM 10 TeMe "ArperaTHbie bubnuoreka [IOK
cocTosHU BenlecTBa. a3oBLIe https://m.edsoo.ru/1d36b5b1
nepexomsr"
O00011IeHNE U CUCTEMATHU3ALIUS Eu6 OK
. HOIHOTEKA
157 3HAHUM MO TeMe "DIEKTPUIECKOe 1
Hore" https://m.edsoo.ru/3bf0def9
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
. . HOIHnOoTEKA
158 3HaHUU 110 TeMme "TlocTOoSTHHBIN 1
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
O00011IeHIE U CUCTEMATU3ALIUS BuG OK
. nOInoTEKA
159 3HaHUM 10 TeMe ""TOKHM B pa3IuuHbIX H
cpeax” https://m.edsoo.ru/3d40077a
160 OO6o01IeHre U cucTeMaTru3arus bubnmuoreka [JOK
3HAHUU 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
161 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTEeMaTHU3alus 3HaHUH 0 TeMe

https://m.edsoo.ru/053e2248




"DJeKTpOMarHuTHas UHIYKIus"

PesepBHrlit ypok. O600IIeHNE 1

. bubnuorexa [JOK
162 CHCTEeMAaTH3aInsI 3HaHUH 110 TeME
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoiaeOaums
PesepsHeiii ypok. O0001menne u
P P . bubnuorexa [JOK
163 cHCTeMaTHU3alis 3HaHUH 110 TeEME
" " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHuTHBIE KOJIeOaHUs
PesepBubiit ypok. O600111eHNE U
164 cCUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4eCcKHe U dJIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE U
165 CI/ICTIG)MaTI/I?,Zp WS 3HAHWAH 110 TEME bubmmorexa [TOK
: st https://m.edsoo.ru/52ad1603
Omnrtuka
PesepBusblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
166 CUCTEMATHU3AIINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/5bec1c65
OcHaoBrl CTO
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
167 cUucTeMaTu3alys 3HaHUH 110 TEME
" . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBurlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
168 CHCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/1f511654
du3uka aroma
PesepBuslit ypok. O600mIeHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubnmuoreka [JOK
"®du3uKa aTOMHOTO Spa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul"
170 PesepBHrlit ypok. O600IeHNE U bubnunoreka [JOK




cucreMaTrulanusa 3HAHUM 10 TEMe

"OneMeHThI acTpoPu3UKH"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpamMmasl CpeaHET 0 OﬁHICFO 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3HKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUILBI NPUMEHEHUS H3YYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, HHepLHUalbHas cucTeMa 0TcuéTa, abCOIIOTHO TBEPAOE
TEJI0, UACAIBHBIN Ia3; MOJEIH CTPOCHHUS T'a30B, KUIAKOCTEN U TBEPABIX TEII,
TOYEYHBIN AIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

Pacnio3znaBate (usnueckue sBieHus (Mpo1ecchl) U 0ObICHATH UX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U JJEKTPOJMHAMHUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJeHHe TeJsl, MIBW)KEHHE II0
OKPY)KHOCTH, HMHeplLus, B3auMojeicTBue Tten; Auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE )KMIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE pPaBHOBECHE, HCIApPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAJUIM3AlKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEX]ly IapaMeTpaMH COCTOSHUS raza B M30IMpoLEeccax; IEKTpU3aus Ted,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABVXKCHHUE, UCIIOJIb3Y (1)I/I3I/ILI€CKI/I6 BCIINMYUHBI:
KoopAauHaTta, IyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHHUE, Macca TEja, CHUJia,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIuA, IOTCHHUAJIbHAA  OHCPIHA,
MEXaHHU4YCCKasa pa60Ta, MCXaHH4YCCKass MOIIHOCTb, IIpU OIIMCAaHUU
IMIPpaBUJIbHO TPAKTOBATb (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMBIX BCIHMYHUH, HUX
0003HAYEHHUS U CAWHHUIIBI, HaXOIUTb Q)OpMYHLI, CBA3BIBAIOIIUC HNAaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMYMHBI: JaBJIEHHE ra3a, TeMIepaTypa, CpeaHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaApaTU4YHAsl  CKOPOCTb  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, kod(pQuIueHT mnoje3Horo JaeicTBus
TETJIOBOTO JABHUTraTelsl; MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HaXOJUTh
(GopMyInbl, CBS3BIBAIOIIME JaHHYIO (HU3MYECKYIO0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (Hpoueccm), HCIIOJIb3YHA (1)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh  I10JIH,
IIOTEHLMAJ], Pa3HOCTh IOTEHIMAJIOB; IIPHA ONMCAHUM ITPABUIILHO TPAKTOBATH
(U3NYEeCKUil CMBICT UCTIOIB3YEMbIX BEMUMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SBJICHHUS, HCIIONb3YS (PU3NIECKUE
3aKOHbl M NPHUHIMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3axkoHBI
HeroTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHUS
UMIyJdbCa, MPUHLUI CYNEPIO3ULMHM CUJI, MPUHLUI PaBHOIPABUS
WHEPLUHUAIBHBIX CUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEIECTBA, TAa30BbIE€ 3aKOHBIL, CBA3b CPEAHEN KUHETUYECKOMN
SHEPruu TEIUIOBOTO JBWKEHHUS MOJIEKYJI C aOCOIIOTHOW TeMIlepaTypoH,
MEpBBIM 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsna, 3akoH KyioHa; mpu 3ToM pa3ianyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOoe BhIpaXKEHHE M YCIOBUS (IpaHHUIbL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHBbIE TPUHIUNBI JIEHCTBUS MallUH, MPUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pas3iuyarb yCJIOBUS UX  0O€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3UYECKUX SIBJICHUUA U
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dhopmynupoBaTh mpobaemMy (3aady) ¥ THIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 TPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'ISITB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (bI/I3I/ILIeCKI/IX BCJIIMYUH,
IIpu 35TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 N3MEPCHUA WU HCIIOJIb30BaTh
HN3BCECTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXKIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHHIl; MpU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpPOBaThb  pe3ylbTaThl  IOJYYEHHOM  3aBUCHMOCTHU
(u3nuecKkux BENWYMH B BUJE Tabnaui ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyZa IPU MIPOBEICHNUN UCCIIEI0BAaHUMN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIEOBATENbCKON U
IPOEKTHOM JEATENbHOCTH C UCHOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAllu3a YCJIOBHUS
3a/1au BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACTATh (PHU3NYECKHE BEIUYUHBI
u Gopmyibl, HeoOXoAMMBIE IS €€ peIIeHHs, MPOBOAUTH pPACUEThl U
OIICHUBATh PEAIbHOCTh MOJYUCHHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadu: BLBICTPAanNBATh JOTrn4Y€CKHU




HETPOTUBOPEUMBYIO IIEMOYKY PACCYKJCHHM C OMOpod Ha HU3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UICCKHUE SBIICHUS

10.15

Wcnonb3oBarh  mpu  pelieHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE ~ TEXHOJOTMH Ui [OWCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpPETallUl U TpEACTaBIEHUS Y4eOHOM U Hay4dHO-NOMYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pAa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoaUTE MpUMEpPHI BKJIa/1a POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHUE IPOILIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
g obecriedyeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUISI COXPAaHEHHsS 3IOPOBBS U COONIOCHHS
HOPM 3KOJIOTHYECKOI'0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIBLHO PACIIPEACIATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJIO0ro M3 YYaCTHUKOB TpPYyIIbl B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NMpoBepPsieMoro
pe3yJabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi

11.1

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YuUTHIBATh IrpaHUllbl TPUMCHCHHA H3YYCHHBIX (I)I/ISI/I‘IeCKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsand, sAA€pHass MOACJIb aToOMa, HYKIIOHHas
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3HaBath Gu3nyeckue siBiieHus (MPOIECcChl) B OOBICHATh X HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3UKU: DIIEKTPHUYECKAs
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKA, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs MHIYKIUS, JICHCTBHE
MAarHUTHOTO TIOJISl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MpeIOMICHHe, HHTep(epeHIus,
nudpakiuys U MoJIIpU3alvs CBETa, AUCIEPCUS CBETa, (OTOIICKTPUUCCKHIA
addekt (poTodddexT), CBETOBOE NaBiICHHE, BOSHUKHOBEHHUE TUHEHYATOTO




CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U  HCKYCCTBEHHas
Paa0aKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (BHGKTpI/I‘-IeCKI/IC, MAarHMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBJIEHUS  (NIPOIECCHI), HCIOJB3YyS  (pusmueckue
BEJIMYMHBL: JICKTPUICCKUI 3apsij], CHUIa TOKA, SJCKTPUUIECKOE HAMPsDKEHUE,
ANIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHnumanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO TmoJsi, cuwia Awmmepa, cuia Jlopenia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHuTHOTI'O HOJ’IGI\/JI,
MepUo W YacToTa KoleOaHWi B KojeOaTeThbHOM KOHTYpE, 3aps U CHIa
TOKa B TIpOllecC€ TapMOHHMYECKHX JJICKTPOMArHUTHBIX KOJIEOaHMIH,
(OKyCHOE pacCTOSIHHE W ONTHWYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
MpaBHUJIbHO TPAKTOBATbH (1)H31/II-ICCKI/II\/JI CMBICJI HCIIOJIB3YEMbIX BCJIWYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuceiBaTh M3YyYCHHBIE KBAHTOBBIE SIBIICHHUS M TIPOIECCHI, HCIOIB3YS
(br3UYecCKre BETUIMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBEeTa, SHEPrus U HMIyJAbC (OTOHA, MEPHOJ] MOJypacrnaja,
SHEPTHsl CBS3W ATOMHBIX S/Iep; MPH ONMHCAHWW TPABUIBHO TPAKTOBAThH
(bu3nyuecKuit CMBICI UCTIOIb3yEMbIX BEIMYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBath GpU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI W MPHUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIENOBaTEIbHOTO U
napajieIbHOTO COEAUHEHHUs POBOJAHUKOB, 3akoH J[xoynsa — Jlenia, 3akoH
ANEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacHpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETAa, YPaBHEHHE
OiiHmTeitHa g (oToddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS HMIIYJIbCa, 3aKOH COXPaHEHUs SJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHUCIA, MOCTyNaThl bopa, 3aKk0H paanoaKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHE U YCJIOBHs  (TpaHULbI,  00JIacTH)
MPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOPAa HWHAYKIMKM  MAr"tuMTHOI'O II0JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3AaBAEMOE IJIOCKHM 3€pKaJioM,
TOHKOHW JTUH30U

11.9

BBITIONHATE AKCHEPUMEHTHI M0 HCCIEI0BaHUI0 (U3UYECKUX SBICHUN U
MIPOIIECCOB C MCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHUIA; IPH 3TOM
dbopmynupoBaTh mpobraemy (3agady) U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO 00OPYAOBaHHUSI, TIPOBOIUTH OIBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIINYHH,




IpU 3TOM BBIOMpATh ONTHMANBHBIA CHOCOO0 HM3MEPEHHS W HCIIOJIB30BAThH
H3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DPM3MYECKUX BEIMYUH C HUCIOJIB30BAHUEM
NPSIMBIX M3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKMX BEJIWYMH B BHJE
TaOHI ¥ TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

Cobmnroath paBuiia 0€30MaCHOTO TPYy/Aa MPU MPOBEACHNUN UCCIIETOBAHHIA B
paMKax  y4eOHOro  OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKONM U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
71a60paTOPHOTO 0OOPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHON (DM3UYECKON MOJIENBIO,
I/ICHOJ'II;SY?I (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHHI/IHI)I; Ha OCHOBC aHaAJIN3a }’CJ'IOBI/IH
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIJCIIATH (1)I/ISI/I‘I€CKI/I€ BCIIMYHNHBI
n ¢GopMynbl, HeoOXoquMble A €€ pelleHus, NMPOBOJUTH pacuéTel U
OLICHUBATH peaHBHOCTB nonyquHoro 3HAYCHUA (1)I/I3I/ILIGCKOI71 BCIIMYUHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IIEMOYKY PpACCYKJCHHM C ONOpPOM HAa HW3Yy4ECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYpUpPOBAHUS,
UHTEpIpeTalii M TMpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TOMYJISPHOU
nHopMaluy, TOIYYEHHOW U3 PpaA3IUYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHS HMX OE30MaCHOTO HCIOJb30BaHUA B
MOBCEIHEBHOM JKU3HU

11.17

[IpuBoAUTE MpUMeEpHI BKJIa/1a POCCUUCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE INPOIECCOB OKPYXKAIOIIEr0 MHUPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TEOPETUYECKUE 3HAHUS 1O (PU3HMKE B TOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MAaCHOCTH TIPU  OOpalleHuH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3I0OPOBBS U COOJIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorath B rpynme C BBIIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUTaHUPOBaTh PabOTy IPYIIIbl, PallMOHAIBHO pacHpeseNiaTh 00S3aHHOCTH U
IUITAHUPOBATh JEATENbHOCTh B HECTaHJAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIaJ KaXJIOT0 W3 YYaCTHUKOB TpYNIBl B pELICHUE
paccmaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Kona nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOAbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunsle MeTonpl
IIO3HAHUS OKpyXKaroumero mupa. Poiss skcnepuMenTa
U TEOpUM B IIPOLECCE TO3HAHUSA IPUPOJBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHU u
npoueccoB. Hayunesle runore3bl. ®dusmnueckue
3aKOHBl W TEOpUH. ['paHMIIBI TPUMEHUMOCTHU
¢uznyeckux 3akoHOB. IIpMHIUI COOTBETCTBUS.
Porp u wMecto ¢usuku B (opMupoBaHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHUpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHHUKA

2.1

#H#Part#H#KUHEMATHUKA

2.1.1

Mexannueckoe NBIDKECHHUE. OTHOCUTENLHOCTD
MexaHndyeckoro aBwkeHus. Cucrema orcuéra.
Tpaekropus

2.1.2

[lepememnienue, CcKOpocTb (CpemHsAs CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) H YCKOPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMbl KOOPIMHAT.
Clio)xeHue nepeMeIeHUI U CII0)KEHUE CKOPOCTEn

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE
neuxkeHue. ['paduku 3aBUCMMOCTH  KOOpJUHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U [epeMelIeHus
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

2.1.5

Kpuposmneiinoe JIBHOKEHUE. PasHOoMepHOE
JBU)XKEHUE MaTECPUAIIbHOW TOUYKU IO OKPYXHOCTH.
YrnoBast CKOpOCTb, JIMHENHAsST CKOPOCTh. Ilepuon u
yacrora. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, IABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIE€pCAavIn

2.1.7

[Ipaktuyeckue paboTel. M3MepeHne MrHOBEHHON
ckopoct. HMccienoBaHue COOTHOLIEHUS MEXKAY




NyTSIMH, PO IEHHBIMU TEJIOM 3a
MOCJIeI0BATENbHBIE PABHBIE MPOMEXYTKH BPEMEHU
MpU PaBHOYCKOPEHHOM JIBIDKCHUM C HaudaJbHOU
CKOpPOCTBIO, paBHOM HyHr0. M3ydueHue ABMKEHUS
mapuka B BA3KOW KUIKOCTU. M3ydueHue nBHKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

###Par## JUHAMUKA

2.2.1

[IpuHnun  otHocurensHOCTH ['anmunes. IlepBbiin
3akoH HerotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cuil

223

Bropoit 3akoH HproToHa U1 MarepruanbHOM TOYKH
B uHepuuanbHoi cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHbIX TOUYEK

224

3akoH BceMUpHOTO TiaroTeHus. Cuiia TSKECTH.
[lepBas kocmudeckasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenns. Cyxoe Ttpenue. Cwia TpeHHS
CKOJIbKEHUSI M cuia TpeHus nokosi. Koadduuuent
Tperust. Cuiia COnpOTHBIICHUS MPHU JABM)KEHUU Tela
B )KMJIKOCTHU WJIU raze

2.2.7

[ToctymarenpHOe W BpamaTeIbHOC  JBHKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpAILCHHS.
[1neyo cuibl. YcnoBus paBHOBECHUSI TBEPAOIO Teja B
HUCO

229

Texandeckue YCTpOﬁCTBaI TIOAIHUITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue pabotel. M3yuenue JBHIKEHUS
Opycka Mo HAKJIOHHOM TUIOCKOCTH MOJ AEWCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CHII
VIPYTrOCTH, BO3HHUKAIOUIUX B AepopMupyemoii
OpY)XHHE W PE3WHOBOM 00pasiie, OT BETUYMHBI UX
nepopmanuu. MccnenoBanue yclioBUN paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILCHHS

2.3

##H#Par#H##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UBMCHCHUC
HUMITYyJIbCa TCJIa

232

3akoH coxpaHeHus umnyinsca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunerndeckass 5SHeprusi MaTepUaIbHOM  TOYKH.
Teopemao KWNHETUYECKOM SHEPIUU

2.3.6

[TorenunaneHasa sHeprus. [loTeHManbHas 3Heprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[ToTenumanpHas SHEPrus Tena BOIN3U MOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHbple U HEMOTEHIMANBHBIE CUiIbl. CBS3b
paboThl HENOTEHUUAIbHBIX CHJI C HW3MEHEHHEM
MEXaHWYECKOM HHEPruM CHUCTEMBbl TeJl. 3aKoH
COXPAaHEHHUS MEXaHUYECKOH SHEepTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBUJKEHHME  PAKET,
BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTuueckue padotsl. M3yueHue cBsizu CKOpOCTen
TeJl Npu Heynpyrom yaape. MccnenoBanue cBszu
paboThl CWJIBI C UW3MEHEHHEM MEXaHUYEeCKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3KA U TEPMOJINMHAMUKA
##H#Par##H#OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE JBMXEHUE.
Hudbdysus. Xapakrep IBHKCHHUS U B3aUMOICHCTBHS
YaCTHUI BEILECTBA
Mopenu CTpoeHHs ras3oB, XKUIAKOCTEH MU TBEPABIX

3.1.2 Tell U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYJI. KonnuecTtBo BEILIECTBA.
[Tocrosnnas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopens uaeanbHoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU HJI€aTbHOTO
rasa
AOcomoTHas TeMIepaTypa Kak Mepa CpeaHei

3.1.6 KUHETUYECKOM DJHEPrMHU  TEIUIOBOTO  JIBHXKEHUS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenne Kianeiipona — MennaeneeBa. 3akoH
JlanbToHa

318 I"a3zoBble 3akoHbI. M30Mpoiieccsl B U1€aTbHOM Ta3e C

IMOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCpMa,




u30Xx0pa, u3obapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapOMeTp

3.1.10

[IpakTudeckue padoTel. MI3MepeHne Macchl BO3ayxa
B KJIacCHOM kKomHaTe. McciaemoBaHme 3aBUCHMOCTH
MEXIy TapaMeTpaMu COCTOSIHHSI Pa3peKeHHOIO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamudeckas cucrema. Bnyrpennsis
SHEpPrusi TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHU

322

KonuuectBo Temnotsl u  pabota. BHyTpeHHss
SHEPIus 0JHOATOMHOIO MJEAIBLHOIO I'a3a

323

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIMS, U3IydeHue. TermmoéMKOCTh  Teda.
VnaenrHasg  TEIIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepMoauHaMUKH. lIpumeHeHue
IIEPBOTO 3aKOHA TEPMOJMHAMHUKH K H30IPOLECCAM.
I'padmueckas nnTepnperanus paboTsl rasa

3.25

TenmoBrie MAaIlIUHEI. [TpunITIBEI IEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPruM B
TEIJIOBBIX MammuHaX. KoahduuueHt mose3Horo
nevictus (manee — KII1/]) termoBoit marmuusbl. [k
Kapno u ero KIIJ]

3.2.6

Bropoii 3akoH TtepMoamHamuku. HeoOpaTumocTh
IpOLECcCOB B Mpupojae. TemoBble ABUraTeNu.
DKonorudeckue npoOiaemMbl TEIIOIHEPIeTUKH

3.2.7

TexHuyeckue ycTpoiicTBa: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckue pabotel. l3mepenue yaenbHOM
TEILUIOEMKOCTH

33

##HPar#H##AI' PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BLIE

INEPEXO/IbI

3.3.1

[TapoobOpazoBanue u kouaeHcauus. lcmapenue u
KUATIeHUEe. Y7enpHas TemIoTa MmapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOCOmOTHAs ¥ OTHOCUTEINbHAS BIAXKHOCTh BO3AyXa.
Hacspiennsiin nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopgHbIe
Tena. AHM30TPONMS CBOWCTB KpHCTauoB. JKuikue
Kpuctaibl. COBpEMEHHbBIE MaTEpUAIIbI




[l1aBnenne u Kpucramu3anus. YenbHas TEIIoTa

334
iasseHus. Cyonumanus
3.3.5 YpaBHEHHE TEIJIOBOTO OanaHca
Texauueckue YCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH IOJIy4YeHUs
o COBPEMCHHBIX  MAarepuagoB, B TOM  YHCIC
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3MmepeHue BIAKHOCTU
o BO3/IyXa
4 DJIEKTPOJMHAMUKA
###Par### I JIEKTPOCTATUKA
411 DnekTpu3aiusi Tel. OJeKTpudeckuil 3apsia. JlBa
o BUJIA DIIEKTPUIECKHUX 3aPsI0B
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
4.14 Bzaumonericteue 3apsiaoB. 3akoH Kynona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTth
4.1.5 3NEeKTpU4ecKoro mnois. IlpuHumn cyneprno3uuuu.
JInHnK HanpsYKEHHOCTH JIEKTPUUYECKOTO OIS
416 Pabora cui ANEKTPOCTATUYECKOTO TOJIAL.
o [MoTennman. Pa3HOCTh OTEHIHAIOB
4.1 [IpoBOAHMKM M  JUDJIEKTPUKH B  IOCTOSIHHOM
4.1.7 3JIEKTPUYECKOM noJie. Jusnektpudeckast
IIPOHUIIAEMOCTb
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsHKEHHOTO
KOHJIEHCaTopa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 3JEKTPOMETP, 3JIEKTpPOCTaTHYECKAas 3allluTa,
o 3a3eMJICHHE  JJIEKTPONpUOOpOB,  KOHJIEHCATOD,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 [IpakTnueckue paboTHL. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
##H#HPar###ITOCTOSTHHBIN DJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEAX
Ycnosus CYLIECTBOBaHMS MIOCTOSTHHOT'O
4.2.1 INEKTPUYECKOro ToKa. Mcrounnku Toka. Cuiia Toka.
4.2 [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ass ydacTka Lienu
473 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGHBHOG, nmapaijieJIbHOC, CMCHIAHHOC
COCANMHCHUC ITPOBOAHUKOB

4.2.5

PabGora snekrpuueckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (manee — OAC) wm
BHYTPEHHEE COINPOTUBJICHWE HCTOYHHMKA TOKA.
3aKoH Oma  pgus IOJIHOM (3aMKHYTOH)
anekTpudeckoit renu. Kopotkoe 3amMpIkaHue

4.2.8

DONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJUIOB.
3aBUCHUMOCTb  COINpPOTUBJIEHUS  METAUIOB  OT
Temmeparypbl. CBepXIpoBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaauku. CoOCTBEHHass W TpPUMECHAst
MPOBOJIMMOCTh TIOJYIPOBOTHUKOB. CBOWMCTBA p-n
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKUil TOK B ra3ax. CamMOCTOSITEIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psd. PasznuuHble THIIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpouCTBa: aMIepMeTp, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTelIbHbIE
npuOopHI, ANIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BAKYyMHBIA MO,
TEPMUCTOPBI u (hoTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3ydyeHuwe cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Nsmepenne OJIC uCTOYHMKA TOKAa U €ro
BHYTPEHHETO COINPOTUBIICHHUS. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3jiena
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4

OJIEKTPOAMMHAMUKA

4.3

##H#PartH#H#MAI HUTHOE I10JIE. OJIEKTPOMATI'HUTHAS MHAY KN A




IlocTosHHbBIE MAarHuTEL. B3aumoelictBue

4.3.1
MOCTOSTHHBIX MAarHUTOB
MarnutHoe nosue. BeKTop MarHUTHOM WHAYKIIHH.
437 [IpuHnun cynepno3uumu. JIMHMM MarHUTHOM
e MHAYKIMU. KapTuHa TMHAN MarHUTHOW MHIYKUHH
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTHO€E noJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUWA TOJs JUIMHHOTO MPSIMOTO MPOBOJHUKA U
433 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAYNb U HallpaBJIEHUE
Cuna Jlopenna, e€ Monaynab U HalpaBJCHHUE.
4.3.5 JIBi>KeHME 3apsKEHHOW YacTHIBI B OJTHOPOIHOM
MarHuTHoM noJie. Pabota cunet Jlopenia
4.3.6 SIBneHne ANeKTpPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKIIMHU
438 OJIC wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOM
o urykiun Oapajest
Buxpeoe anexkrpuueckoe nosie. 3C unaykuuu B
4.3.9 IIPOBOJHUKE, JBWKYILIEMCSA IIOCTYIIATEIBbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SABNeHHe camounaykiuu. I/C
o CaMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DIIEKTPOMAarHuTHOE I0JIe
TexHuyeckue ycTpoOWCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 3JEKTPOMArHUTHI, IEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue pabotbl. M3ydeHue MarHUTHOTO
MoJIs KaTylIKu ¢ TokoM. MccrenoBanue neicTBUS
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  BIIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPart#FHMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA
KonebarenpHast cucrema. CBoOOIHBIE KOJICOAHMS.
5.1 5.1.1 I'apmonnueckue xonedanus. Ilepuon, wyacroTa,
amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasITHUK




5.1.3

YpaBHeHue TapMOHUYECKHX KoJieOaHui.
Kunematnueckoen  JMHAMUYECKOE  OMHCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

5.14

[IpeBpamenue 5SHepruum INpU  TAPMOHUYECKUX
koneOaHusx. CBs3p aMIUIMTYIbl  KOJeOaHUMN
UCXOJHOW BEIMYUHBI C aMIUIUTYAaMU KojeOaHUM
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBoboHBIC
JNIEKTPOMArHUTHBIE KOJIEOaHHWS B  HICATHLHOM
KOJIe0aTeTbHOM ~ KOHTYpe. AHAJIOTHUS  MEXIY
MEXaHHYECKUMH " AIIEKTPOMATrHUTHBIMH
konebanusimu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTIUn B nJacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BrinyXcHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbeIHyXIeHHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[Tepemennslii Tok. CHHYCOMIAIBHBIN TEPEMEHHBIN
TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE M
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mnepemaya u
notpebieHue ANEKTPUYECKOM SHEPTHUH.
OKOJIOTUYECKHE  PUCKA  TpPU  MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUU. Kynberypa
UCIIOJIb30BaHUS 3JICKTPOIHEPTHH B MOBCEAHEBHOMN
KU3ZHU

5.1.11

Texnuueckue YCTpOICTBA: cericmorpad,
ANIEKTPUYECKHI1 3BOHOK, JIMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHL. Uccnenoanue
3aBUCHUMOCTU TEpHOJa MallbIX KoJieOaHUW rpys3a
HA HHUTH OT JUIMHBI HUTH M MAacChl TIpys3a.
HccnenoBanue mnepeMeHHOTO TOKa B IENH U3
MOCIIEJIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyLIKHU U pE3UcTopa

5.2

##H#HPartHHMEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
501 pacrpoCcTpaHEeHMs. [Tepuon. CkopocTb
pacrpocTpaHeHHsl M JIMHA BOJIHBL. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI
599 ###Par###  Unrtepdepenuuss u  nudpakuus

MECXaHUYCCKHUX BOJIH




523

3Byk. Ckopoctb 3Byka. ' poMKkoCTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

524

DONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUS H3JIy4EHUS
NIEKTPOMATrHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B 1 v B 2J1€KTpOMarHuTHON BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPaXEHHE,
IIPEJIOMJIEHUE, HOJIsIpU3anus, madpaxis,
uHTeppepeHnms. CKOpOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I PaaruoCBA3U n TCIICBUACHUS.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsA3HCHHUC

OKpYKalollen cpeibl

5.2.8

TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBas JHATHOCTHKA B
TEXHUKE M MEIWLHHE, pPanap, paavuoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

#H##Part##H#OIITUKA

5.3.1

[IpsamonuHeliHOE  paclpoOCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKaie

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIpECIOMIICHUS CBETA.
AOCOIIOTHEIN ITOKA3aTelb IIPCIOMIICHUA

534

Ilonnoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIi
yrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucniepcus cBeta. CII0XKHBIN cOCTaB O€I0T0 CBETA.

IIBet

5.3.6

Colwuparorue M paccerBarolue JUH3BL. TOHKas
nuH3a. POKYyCHOE pacCTOSIHUE U ONTHYECKas: cuia
TOHKOW JuH3BL. [locTpoeHue wu300paKeHHU B
coOuparomux 1 pacceuBaroux Jun3ax. Gopmyna
TOHKOM JIMH3BL. Y BEIIMUEHHE, JaBaeMO€ JTUH30MU

5.3.7

Hpez[em,l IMPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB u
MUHHUMYMOB B HMHTEpP(EPEHLIIMOHHOM KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




Hudpakmus cBera. udpaxknuonHas pemérka.
530 VYcnoBue HaOMIOACHHS TJaBHBIX MAKCHMYMOB ITPH
e HaJCHHH  MOHOXPOMATHYECKOTO  CBeTa  HA

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipusauus cera

Texauueckue yCTpOMCTBA: OYKH, Iy1a,
5311 doToanmapar, IIPOCKIIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl OIITHKA,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue pabotbl. M3mepeHue mnokxazaTesns
5312 HPETOMIICHHUS. Uccnenosanue CBOMCTB
e n300pakenuii B ymH3ax. HabmromeHne aucrepcun

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panunes MIPUMEHUMOCTH KIIACCHYECKOMN
6.1 MexaHukd. [locTynaTel TEOPUM OTHOCUTEIBHOCTH:
' MHBAapHMAHTHOCTb MOJYJS CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3ameyieHne BpeMEHH B COKPAIEHUE JJTUHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3pb MacChl C€ DHEPrUed ¢  HUMIYJIbCOM
6.4 CBOOOJ/IHOM YaCTHIIBL. DHEPTrHUsl TOKOS CBOOOTHOM
YaCTHUIBI

KBAHTOBAS ®U3UKA

7.1

##H#PartHH#JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna I[lmaHka CBSI3M HSHEPrUU
7.1.1 dboTOHa € €ro 4YacTtoTol. DHEPrusi U HMIYJIbC
dboToHa

OtkpsiTue u uccienoanue Gpotospdexra. ONbITH

7.1.2
A.I'. CroneroBa. 3akonsl poTodddekra

713 VYpaBHenne DitHmTeitHa s poTtosddekra.
o «Kpacnas rpanuna» Gorosddexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XHUMHYECKOe JeHCTBHUE CBETA

716 Texanueckue YCTpOKCTBA: (hoTodIEMEHT,
o dboTomaTuuk, conHeuHas OaTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMs atoma. [limanerapnas
MOJIENIb aTOMa




7.2.2

IToctynater bopa. M3nydeHue u IOTJIOIICHHE
¢$oTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Japyro. Buasl cnektpoB. Crextp
YPOBHEW 3HEPrUU aTOMa BOAOpOAA

7.2.3

BonnHoBeie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckymnsipHo-BostHOBOK yanusm. Judpakums
IEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe nu BBIHY)XXACHHOC H3JTYYCHHUC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHu4ecKne yCcTpOMCTBa: CHEKTPAIbHBIM aHAIU3
(ceKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenune
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paguoaktuBHOCTH. OmbITEI Pesepdopaa
M0 ONpPENeNIEHHUI0 COCTaBa  PaJHMOAKTHBHOTO
n3nyaenusi. CoiictBa anbda-, Oera-, ramma-
U3JIydeHHsl. BiusiHue paiuoakTUBHOCTH HA JKHUBBIE
OpraHu3Mbl

7.3.3

OTkpeITHE TIPOTOHA W HeWTpoHa. HykimoHHas
Monenb sapa I'eisenOepra — lBanenko. 3apsa
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TIO3UTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3aKkoH
paZvoaKkTUBHOTO pacraja

7.3.5

DHeprus CBs3HM HYKJIOHOB B siipe. SIepHbIe CHIIBL
Hedekt macchl sapa

7.3.6

SnepHbie peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

Snepubiit  peaktop. TepMosIepHBIA  CHUHTE3.
[IpoGnembl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTeTUKHU

7.3.8

SHGMGHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBHUS

7.3.9

TexHudyeckue yCTpoHCTBa: JO3UMETp, Kamepa
Bunscona, snepHbiii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue pabotel. MccnemoBaHue TpeKoOB
yacTul] (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3amsi, sipkue 3BE3IBI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lnaHeTsl 3eMHON TIpynmbl.
[InaneThI-TUraHThl ¥ UX CIIYTHUKH, KapJIMKOBBIC
mwia"eTsl. Masble Tesa COITHEYHONH CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, panuyc, TEeMIIEpaTypa, ux
B3aUMOCBs3b. JlMarpamMmma «CHeKTpaJIbHBIA KI1acc —
CBETHUMOCTB). 3BE3 bl TJIaBHOM
MOCJIEZIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3]1 IJIaBHOM
IIOCJIEI0BATEIIHOCTH

8.6

H##H#Part###BHyTpeHHee CTPOEHHUE 3BE3/.
CoBpeMEHHbIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyte — Hama [Namaktuka. CnupanbHas
cTpykrypa ["anaktuku, pacnpeneneHue 3BE31, rasa
n neu. Ilomoxxenwme u nBmwxkenne CoiHIa B
["anmaktuke. [Tnockas u chepudeckas mMoACHCTEMBI
lNanaktuku

8.8

Tunbl ramakTuk. PaguorallakTUKM M KBa3aphbl.
YEpHbIe OIPHI B SAPAX raJakTUK

8.9

Bcenennasa. Pacmupenune Bceenennoil.  3akoH
Xab0ua. Pa3zoeranne ramaktuk. Bo3pact u pamnyc
Bcenennoit, teopus boisbmoro B3pbiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nsinydeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopMHUpOBAaHHOCTH, YMEHUW pacro3HaBaTh (PU3WUYECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne ocHoOBOmoJararOIMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI TMPUMEHSATHh 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku u TEPMOJMHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHaIM3a U OOBSICHEHUS
SBJIGHUN MHKpPOMHpa, MakpoMHpa M Meramupa, pa3jiuyaTh YCIOBUS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, TOHUMATh
BceoOmMiA XapakTep (hyHIaMEHTalIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3UUECKUE
IIPOLIECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBJICHUIN )

ChopmupoBaHHOCTh yMEHHUSI peliaTh pacu€THbIE 3aJaud C  SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOW (PU3WYECKON MOJENbI0: HAa OCHOBAaHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (QU3UYECKHE MOJEIH, OTBEYAOIINE
TpeOOBaHUSAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynaTthl  (PU3MYECKMX  TEOpUd  TpU  KCIOJIB30BAHUU
MaTeMaTHYECKUX METOJIOB pelIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAIU3UPOBaTh pE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUsT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUH U3
pPa3HbIX pPa3ZCiIOB HIKOJBHOI'O KYypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpanuu
3HAaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  IUKIJIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KIleHI/Iﬁ C OHOpOfI Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMH HAY4YHOTO MO3HaHUS,
UCTONBb3yeMbIMU B  (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIIEHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C WCHOJBb30BAHHEM TMPSAMBIX HW3MEPEHUH, OOBICHATH
MOJTy4eHHBIC PE3YJIbTAaThl, UCHOJb3ys (PU3NUECKUE TEOPUH, 3aKOHBI U
HOHATHSA, U JIeNaTh BBIBOJBI; COONIIOAATh IpaBuia 0E30IacHOrO Tpy/a
MIpH TIPOBEJICHUU HMCCIEIOBAHUN B PaMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKONl  JAATEIBHOCTH € HCIIOJIb30BAHHEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UpPOBaTH M  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3MYECKUMH TPOIIECCAMH, C TIO3UIMH IKOJIOTHUYECKOM
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPa3yMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW IS JaJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHMOpMaImen
(GU3NYECKOTO  COJIEp)KaHHWsI C  WCIOJIB30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJIOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLUCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBI JJIs aHajuu3a M
00BsiCHEHUS! (PU3NYECKUX IPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/ax, B
3BE3HBIX CHCTEMax, B MEXKTaJlaKTUYECKOM cpese; JIBHXKEHUs

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kon
Kon .
pasaena/r IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS
3JIeMEHTAa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexannueckoe JIBH>KEHUE. OTHOCHUTENBHOCTD
o MEXaHU4eCKOTO ABMKeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
4
Eé€ pamiyc-BekTop:
Flr)=(xlr) pe)=(e)),
TpaeKTopILd,
IepeMEIICHIIE!
1.1.2 7 i~ — o— X
= (Ax, Ay, Az),
IVTh.
CIloxeHIe HEpEMEII[EHIIﬁZ
A=A +A,
CkopocTh MaTepuagbHON TOUKHU:
. AF -,
U=— =}‘|,=[U_.U1_U]
ﬁ.r _"I.I'—':' )
Ax , , ,
1.1.3 v,=—/| =X/, aHATOTHYHO v, =y, U.=Z/.
Ao :
CnoxkeHHe CKOPOCTell: &, =0, + 0, .
Briuucnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
pU NPSMOJIUHEHHOM JIBHKCHHUHU BJIOJIb OCH X TIO TpaduKy




3aBHCHUMOCTH Vx(t)

- ~  AD
YCKD[}EHIIE MAaTePHAMBEHOII TOUIKIL: a = —L =U 5
1=

At
1.1.4
Au . .
a,=—~ =(u,) . agaNOIIMHO a, =(v, |, a.=(v.
LA, o ' S ]
PaBHOMEpPHOE TPAMONIMHENHOE IBUKEHHUE:
x(t) = xg + Voyt
x(1)
0
+
1.1.5

0xX

Ve (t) — vgx = const

Q)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

x(t)=x,+uU, r+ﬂr*'r
- o (S

vit)=u, +at

1.1.6 a. = const

Ulzx - fo = EH.T [""_2 _Il]

L 4
HPII ABILKESHINI B OTHOM HAIPABISHHII IIVIE S = 1]

CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi

1.1.7

Yo o

0] Xo ‘t—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




x(f)=x, + U t=x +U,cosa-t

v.(t)=v,, + gt =v,sino— gt

=0

=—g=const

[
-
{u ()=uv, =v,cosa
{

o
X
o
Ll

¥

1.1.8

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUU TOYKH 1O OKPYKHOCTH
21

=—=2
w T v

2w




2o

. LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:
2

v 2
auc=E=w R

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTeinbHOE

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
121 HNuepumaneuble cucrembl  orcuéra. llepBeii  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IlmoTHOCTE BeliecTsa:




©
I
<[ 3

Cuna. [TpuHUMn Cyneprno3uiuyun CUI:

-

FpaBHerﬁCTB = Fl + FZ +..

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: nnst MmarepuansHoi Touku B UCO

-
>

Fl =ma,




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
Fi, Fy
125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:
Fi; = —Fy
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1.2.6

3aKoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI IMPHUTSHKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—5




Cuna Tsoxectu. LleHTp TshxecTu Tena. 3aBUCUMOCTh CHIIBI
TSOKECTU OT BBICOTHI h Haa TOBEPXHOCTHIO TUTAHETHI
panuycom RO:

GMm

9= R, + h)?

mg

(R

h

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep < uN

Tp

IA

uUN




Kosdduunent rperns

[aBiienue:
Fy
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
<
F
MOMEHT CHITBI OTHOCHTEIIBHO OCH BPAIICHHS:
M| = Fl, re 1 — miedo cuist
F
1.3.1
F
OTHOCHTENBPHO  OCH, mOpoxojsmieii depe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Llentp Macc Tena. L{eHTp Macc CHCTEMbI MaTEPHATBHBIX




TOYCK:

- -

N mqyry + myry+...
rLl.M. =
mq + m, +...

r
.M
m
1
+
m
2
+
m




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
IIEHTP MacC TeJla COBIAAET C €ro IICHTPOM TKECTH

VYcnosus paBaoBecust TBEporo Tena B UCO:

[My+M,+...=0

1.3.3 -
|E+Fy+...=0
#HHPar###
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics 8 UCO:
p =Dpo + pgh
p
###HPar### | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#iHPar#t
1.3.6

Apx




BBITCCH

€CIIH TeJI0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgv

BBITCCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

H#HHHPar##
1.4.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p=mv




HNMnynsc cuctemsl Tei:

p=pLt+p2t..

p

p

HHPar## 1
1.4.2

+




HHHPar##
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- .-

A(




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(p1 + pa+...




, €CITH

- -

FlBHe].LIH + FZBHeLLIH +...




1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

F
ﬁ[;(x‘

#HHHPar###

1.4.4 Pabota cuibl Ha MajIOM ITEPEMEILCHUH:
A= |}'=| |A7|-cos = F, - Ax
«

1.4.5 D)

MoOIIHOCTh CHIIBI:

€CJIN 3a BpEMsL




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=4
At Ar—s

=F-p-cosna

1.4.6

Kunerndeckast sHEprust MaTepUAIIBHON TOYKHU:

2m

mv
2

EKHH -

2

pZ

=Zm




3aKOH M3MECHCHUS KHUHETUYCCKOM SHECPTUU CUCTEMbI

matepuanbHbix Touek: B MICO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas FHEPTHS:
JUIA ITIOTEHIIMAIBLHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

InoreHIy

210TeHII

AE

MOTCHI]




[ToreHnmanpHas SHEPTUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

TOTCHI]

mgh

[TorennuansHas sHEeprUst ynpyro neopMupoBaHHOTO
TeJa:

kx?
EHOTeHu = T

IOTEHI]




1.4.8

3aKOH U3MEHEHHUSI U COXPAaHEHUSI MEXaHUYECKOU SHEPTUu:
Euex = Exer + Enorerm.
B IICO :ﬁEmex = HBI:.E.‘-: HEIOTSHII. CHIIs
B IICO AE,; = 0, eCIH Azcex menoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

lapmonnveckne  KoyieOaHUsT ~ MATEPUATBHONH  TOYKH.
Ammmmryna u (daza konebanuil. Kunemartmueckoe
OIIMCAHUE:!

w(1) = Asin| @t +o, ).

v (5 =x.

a(H=(v,),=—e'x)=a +0'x=0,
TZIE€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIKCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUN):

CBsi3b aMIUTUTYABl KOJICOAHWW CMEIIEHUS MaTepuaIbHOM
TOYKA C AaMIUTHTyAaMH KojeOaHuii e€ CKOpOCTH W

YCKOPEHUSL:

Upee =04, @ =04

[Tepnoa u yacToTa KoJeOaHMIA:

r-*_1

0 A"

[Teprnoa ManmbIx CBOOOJTHBIX KOJCOAHHI MAaTeMaTHYECKOTO

MAasITHHKA:
1.5.2 ]
IT'=2m|—
g
[Tepron cBoOOAHBIX KOJIeOaHUH MPY>KUHHOTO MAasiTHUKA!
m
T=2n E
153 Boinyxknennsle  kosneOanus. Pesonanc. PesonaHcHas
KpuBast
Ilonmepeunsle ¥ MPOAOJBHBIE  BOJHBIL. Ckopoctb
pPacIpOCTPAHEHUS U JUIMHA BOJIHBI:
1.54

v
A=vl =—
v




WnTepdepenuus u nudpaxuus BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

2.1.1

Mopenu cTpoeHusi razoB, >KUIKOCTEH U TBEPABIX TeIl.
[TycTe TepMoauHamMuueckas cucreMa (Teno) cocTouT u3 N

OJIMHAKOBBIX MOJIEKYJ. Torga KOJIM4ecTBO BEIIECTBA
N m

V=—=
Ny




rae

— 4KcI0 ABOTAIpo, M — Macca CUCTEMBI (Tena),

U
U
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TeroBoe NBMKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3auMoelicTBre yacTuIl BelllecTBa
2.14 Huddyszus. bpoyHoBckoe ABHKEHHE
2.1.5 Monens naeansHoro raza 8 MKT

216 CBs3b MCXKAY HOaBJICHUCM U CpeﬂHeﬁ KHHETUYECKOH
3HCpl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOT'O JABMIKCHUA




MOJIEKYJ uaealIbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

-

1 = 2 (mp?) 2. —
p=-mnv =—n-| —|=—N-&,.
3 30002 3

rzie m0 — Macca 0JTHON MOJIEKYJIbI,

- KOHICHTpaHs MOJICKYII

2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBsA3b TEMIEpaTypbl Traza €O CpeAHEH KHHETUYECKOU
SHEprueil MOCTYMAaTEeNbHOIO TEIJIOBOTO JABIKEHUS €ro
MOJIEKYII:
2.1.8 (m.? 3
Epoe =| —— | == kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




(Vpaprerse Merrereera — Krareiipona
| BhIpeskeHHe U1 BHYTpeHHEH SHepIHH
VpaBHeHHNe MeHeneeBa — KianmeiipoHa (mprme
3aMIICIH):
pRT

pV=%RT = vRT = NkT, p=t-

BripaskeHIle 114 BHYTpPeHHell SHeprii 0IHOaTOMH(
rasa (IpHMeHIIMbIe QOPMET 3aIIIcH):

U=3vRT =3T3 RT —ve T=3 py
2 2 21 o2

2.1.11

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:

p=pt+p+..

=




2.1.12

N3omnporuieccel B pa3pekeHHOM T'a3e ¢ NOCTOSIHHBIM YHCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

uzoxopa (V = const):

p
— = const
T

T

p

const

n3obapa (p = const):
%4
— = const

const




I'padmueckoe npencraBneHne n3omnporeccoB Ha pV-, pT- u
VT- muarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:
pV

— = const
T

1A%

const

JJI1 ITIOCTOSITHHOTI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KadgecTBennas

3aBUCUMOCTDL IINIOTHOCTH W OABJICHUA HACBIONICHHOTO IIapa

2113 OT TEMIICpaTyphl, HX HE3aBUCHUMOCTL OT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCT:
¢ _ pnapa(T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

P

HacsImapa




vy

p
napa
(1)
p
HachIIIapa
(1)
p
napa
(1)

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIApPCHUC

211 Y KOHJICHCAIUs, KUIIEHUE KUJKOCTH

5 116 W3MmeHeHne arperaTHbIX COCTOSIHMM BEILLECTBA: IIABJICHUE
o Y KpUCTAJUIU3ALHS

2.1.17 [Ipeo6pazoBanue 3Hepruu B (pa3oBbIX Mepexogax




2.2

TEPMOJINHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpennss sHeprus

223

Temnonepenaya kak cnoco® W3MEHEHUS BHYTpPEHHEH
sHeprun  0e3  coBepuieHus — paboTel.  KoHBekrws,

TCIIOIMPOBOAHOCTD, U3JTYUCHUC

224

KonnuecTBo TEIIOTEL.
YV nenpHas TEINIOEMKOCTE BEIECTBA C:
Q = cmAT

cmAT

225

VYnenbHas Temiora nmapoodpazoBanus L: Q = Lm.
VnenpHas TemaoTa miaBieHus A: Q = Am.

VY enpHas TemiaoTa Cropanus TomimBa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

pAV

Boruncnenue pabotel mo rpaduky mpolecca Ha pV-

JuarpaMmme

2.2.7

IlepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Uy) +Ag,

12




AU

w

12

Annabara:

Q12 =0= Ay, = (U — Up) =AUy,




w

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. H606paTI/IMBIC MMPpONICCChI




[Tpunnumner gerictBus TernoBbix mamuH. KIT:

22.9 Y0 0w O
- ZUHarp ZiHATD i Harp
MakcumansHoe 3HaueHue KII/. ukn Kapho:
Tow T T
2.2.10 max N =My = =P -1 Zxm
T Toap
YpaBHEHUE TEIUIOBOTO OajlaHca:
Q1 + QZ + Q3+= 0
1
+
2
2.2.11
+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanuss Tel U €€ NPOSBICHUS. OJIEKTPUUECKHUM
3apsan. JBa Buaa 3apsya. DjIeMEHTapHBIN 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3apsn0B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

>

F:k|‘?1|'|:7: __1 _|"-3"1|'1
&1 4mee, 17

3.1.3

OnekTpruyeckoe moJie. Ero nelcTBUe Ha DIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOTo MOJIs:

>

. F

erpo6Hb117I

MPOOHBIN




[Tosie Toueunoro 3apsiaa:

q

E, = kr_2
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprusbl nuHUN HAIPSHKEHHOCTH 3TUX MTOJIEN

3.1.5

IloTeHnmaabHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh NOTEHIIMAJIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

q(¢

IloTenumnanbHast OHEprud 3apdla B JJICKTPOCTATUYCCKOM

ITOJIC:




-AW

HOTGHHI/IaJ'I OJICKTPOCTATUYCCKOT'O I1OJIA:

w
¢:_
q
¢
q
W

CBs3b HaHpH)KéHHOCTI/I OoJIAA U PAa3HOCTHU IMMOTCHUUAIIOB I

OJHOPOJHOTO AnekTpocraruueckoro noist: U = Ed

3.1.6

[IpuHIMI cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B: BHYTPU ITPOBOTHUKA

Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MMOBEPXHOCTH MPOBOJHHUKA @ = const
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
q
C ==
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g9S

_dzgo

&€

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
e
ImocJ1 1

+..




moc




3.1.11

OHeprus 3apsKeHHOr0 KOH/IEHcaTopa:

U CcU? 2
2 2 2C

qU




cU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1

Cuia ToKa:

IToctosuuerii Tok: I = const

Jns nocrostHHOrO TOKA = It

3.2.2

YcnoBus CYIICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.

Hanpsokenne U n DJIC E

323

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R




DneKTpuuecKoe COTIPOTHBIICHUE. 3aBUCHMOCTH
COTIPOTHUBIICHUSI OJTHOPOJHOTO MPOBOJHUKA OT €T0 JJTUHBI U

CCUCHU. yJIeJ'ILHOG COITPOTUBJICHUE BCIICCTBA.

l
R:pg

R
324 p
S
l
Hctounuku Toka. DJIC uctoyHmka Toka:
E — ACTOpOHHHXCH}I
q
3.2.5




A

CTOPOHHHUXCHII

BrayTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma 11 TMOJIHOM (3aMKHYTOH) 3JIEKTpUUYECKOMN

uenu: E = 1R + Ir, otkyna

Rr




Hapajmeanoe COCAUHCHHC ITPOBOJHUKOB!
I=11+12+..,U1=02=...,
1 1 N 1 N
Rnapann Rl RZ h
R
Tapai
1
3.2.7 =
R
1
1
+
R




[TocnenoBarenbHOE COCAUHEHHIE TIPOBOTHHKOB:
U=U1+02+.,11=12=.,
Rl‘IOCJI = R1 + R2+ -

moci




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = IULt.
3akon Jxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

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




329

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

TemioBast MOIITHOCTD, BbIEIsiEMasi HA PE3UCTOPE:

., UF
P=I'R=—=]U
R

MontHOCTE NCTOYHNKA TOKA:

ME‘IEH:I'[
PEz—' =EI

At Ar—s0

3.2.10

CBoOOIHBIE  HOCHUTENTH  DJIGKTPUUECKHX  3apsioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOJAMUMOCTH  TBEPABIX
METaJIOB, PacCTBOPOB W PACIUIABOB AJICKTPOJUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOJHUKOBBIN 11O

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexannueckoe B3aMMOAEHCTBHE MarduToB. Mar"HuTHOE
noje. Bekrtop  MarHuTtHOM — MHAYKOMU.  [IpuHImn

CYNCPIO3UIUHA MAI'HUTHBIX TOJIEH:

- - -

B = Bl +B2+...




JIluHMM WHAYKOUMKW MarHuTtHoro mnojs. KapTuHa nuHui
WHITYKITUH MarHuTHOTO OJISt [I0JIOCOBOTO u

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT OpcTega. MarHuTHOE 1OJi€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHAN HUHAYKIIMK MArdHuTHOI'O II0JIA AJIMHHOI'O

332
NpSIMOTO  MNPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIIKH C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
3.3.3 A

IBlsina




, [AC€ O — YIoJI MCXKAY HAIIpaBJICHUCM IMMPOBOAHUKA U BCKTOPOM

>

B

3.3.4

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAy BEKTOpaMHU

-

v

12

. I[BI/I)KGHI/IC BapH)KCHHOﬁ YaCTHULbI B OJHOPOAHOM MAaroHuTHOM
ITOJIC




34

OJIEKTPOMAT'HUTHAA MHAYKIOUA

IToToX BEKTOpa MarHUTHON UHAYKLIUHU:
® = B, S = BScosa

o
B
34.1
S
BScosa
5 B
%/
G2
3.4.2 SIBnenue snexkrpoMarHuTHOM HHAYKIMU. DJIC nHAYKIMN
3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Papazaes:
AD
3.4.3 E=—— :_(I:lj
At A
\furf
=L/
I
3.4.4 OJIC uHIyKIUH B IPAMOM IPOBOIHHUKE JUIMHOM 1,

ABUIKYHIEMCS CO CKOPOCTBIO

4




(Lﬁ)

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

Blvcosa

, IA€ O — YTOJI MCIXKAY BEKTOPOM Bu HOpMaAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL




lnv

l
1%
; €CIIHU
l
l
1
B
B
, 1
v




TO
| E; |I= Blv
| E
Blv
3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTH:
L= d
o
L
1
3.4.6
)
,umn @ = LI
Camounnaykuus. 9/1C camonHIyKIIMY:
A
5T EL —
—0
3.4.7 OHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:




LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHHM 11 BOJIHBI

3.5.1

Konebarenbubiii koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC

KOHGGaHI/I}I B HACAJIbHOM KOHC63TCHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

]fff] =g, = 00, cO8( O + @y ) =1 cos( ot + g
®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyZa

2

LC




CBs13p aMIIMTYABI 3apsja KOHAEHCATOpa C aMIUIUTYION
CHJII TOKa TPH  CBOOOJHBIX  DJIEKTPOMArHUTHBIX

KOJICOQHHSIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

Ao =—

L)

3aK0oH COXpaHEHHUS PHEPTrUU B UACATHHOM KOJI€OATEIHHOM

KOHTYpE:
3.5.2
3.5.3 BrinyX1€HHBIC 2JIEKTPOMAarHUTHBIC KoJieObanus. Pe3onanc
Ilepemennbii  Tok.  IIpomsBoxcTtBo, mepemada u
MOTPeOICHNE IIEKTPUIECKOM SHEPT U
2 cu® LI _cU’_ LI
+ = e = e — const.
2 2 2 2
CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anmnas
OpPHMEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5
1
B




3.5.6 [xana JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpsimonuHelHOE pacnpOCTPaHEHUE CBETAa B OJHOPOIHOMU
cpene. Toueunslit uictounuk. JIyd ceeta
3aKOHbI OTPa’KEHUS CBETA.
a=p
o
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o00pakeHuH B MIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomiienue cBera:
nysina = n,sing.
n
1
3.6.4
sina
n
2




sinf.

AOCOJIOTHBIN 1T0Ka3aTelb NPEIOMICHHUS:
c

Nage = v

n
abc
1%
C
OTHOCHUTEJILHBIN TTI0OKA3aTENb IIPCIOMIICHUA
n, v
Norwn ==
1 U2
n

OTH




XoJ 1yder B IIpU3Me.
\"1 = \"1 . Hl}'l = H:?.:

COOTHOIIICHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH TIpH




Nepexo i€ MOHOXPOMATUYCCKOTO CBETa YCPE3 TIpaHUIY

pazzesna AByX ONTUYECKUX CPENL:

3.6.5

Hy<hy y

oy E
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi NOJIHOrO BHYTPEHHETO OTPAKEHUS:
1 n,

Sinay, = =
nOTH nq

Sino.

np

OTH




Coluparorniue W paccewBaromue JUH3bI. TOHKas JHH3A.

DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOH JIMH3BI:
1 N 1 1
3.6.7 d f F




YBenuueHue, 1aBaeMoe JUH30M:

h |

f

l=—=—

H

d




d AT

A"

F\ h

f

L

B cJIydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO0=F =—0,
D







Xoxa myda, MPOLIEAIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rinaBHOM ontuueckoil ocu. Iloctpoenne nzodpakeHuit
TOYKH M OTpe3Ka MPsIMOI B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMaAXxX

3.6.9

doToanmapar Kak onThueckwii mpubop. I[maz  kak

OIITUYECCKasa CUCTEMA

3.6.

Uurtepdepenus  cBeta.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

e
MAKCIIMYMEI — A=2m =, m= 0,£1.£2. 3,

Y

v
MITHIIMYMET — .-ﬁ.={2m+l_]? m=0,£1.+2 +3__

e

3.6.11

Hudpakuus cera. [udpakuuonnas pemérka. YcioBue
HAOMIOJICHNs] TJaBHBIX MaKCUMYMOB TMpPU HOPMAIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JJIUHOW BOJHBI A

Ha pemETKy ¢ nepuoaomM d:

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

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2 E




pc

he

Nmnynsc dpoToHA:

hv




e ®dotorpdexr. Ombitet A.I.  CromeroBa.  3aKOHBI
o dboTorddekra
VYpasuenue DitHmreitHa st poTodddexra:
Ecl)OTOHa = ABbIXOﬂa + EKHHmax’
¢dorona
4.1.4 B
ABBIX0OJa
+

KHHmMax

rae,




hv

E(l)OTOHa hv = 7:
¢dorona
hv
A
he
hc
ABbIXOAa = hVKp = /1_
Kp
BbIXOJ1a

Kp




kp

he

Ewumax =

KHHmMax

my

2
mv max

2

=e U3arl




eU

3an

[laBiienue cpera.
JlaBneHue  cBera  HAa  IOJIHOCTBIO  OTPAKAOULIYIO
MIOBEPXHOCTh M HAa  MOJHOCTBK  IOIJIOIIAKOIIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

[LnanerapHast MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3nydenne u norsomnieHne GOTOHOB MpH
HepexoJie aToMa ¢ OJJHOTO YPOBHS PHEPIHH Ha JPYTroil:

hv, = he =|E,-E

mn A
Y

™ |

4.2.3

JIuHeityaThie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

E

"

_ —13,63B

.

, n=123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyknonnas moznens snpa ['eitsenOepra — ViBanenko. 3apsia

sapa. MaccoBo€ 4HCiI0 sapa. H3o0T0mEI

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnap.




DJeKTpOHHBIN B-pacma:

A A 1] -
s X—= Y + je+v,
[To3urponnsIii B-pacnan:
A A 0= . .,
X2 Y + e+ VvV,

l'amma-uznydyenue

4.3.3

3aKOH paJiMOaKTUBHOTO pacnajia:

-t

N(1)

HYCTL m — Macca paJuO0aKTUBHOTI'O BCIICCTBA. Torma

-t
m(t) =my* 2T

m(1)




4.3.4

S nepubie peakuuu. Jlenenue u CUHTE3 saep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
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I'enpenmreitn JI.O., bBynaroa A.A., KopamiseB 1.H., Komiknuna A.B.
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