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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOHM oOpa3oBareiapHOM mnporpammel, npenacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  dexaepariuu,  peanu3yloIIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK  y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKy yriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEaTnu30BaTh
3a/1layu MPO(ECCUOHATILHON OpPUEHTAIIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUS MO PA3NTUYHBIM  (PUBHUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOonéHHoMm  ypoBHe).  Hayuho-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METalpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIMUXCs, OCBOMBIIUX
mporpamMMmy 10 (HU3MKE HA YypOBHE cpeaHero ooOmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

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

[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX



MOJAXOJI0B K MpPEnoJaBaHui0 (U3MKA HA YIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEeHUs 00A3aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MHPHUPOABI, BBICTyIAs B
KayecTBe y4eOHOIo IpeJMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHUM 00 okpyskatomieMm Mupe. [IKoapHbIN Kypc QU3HKH — CHCTEMOOOPa3yIOIIU
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npUMEeHeHHe (PU3MUECKUX 3HAHUN ONpeieNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa O0ydaromierocs, B GopMUpoBaHUE YMEHHUN MPUMEHSTh HAy4YHBIH
METO/ TIO3HAHUSI TIPH BBIMIOJTHCHUH UMY YY€OHBIX UCCIICIOBaAHUMN.

B ocHoBy Kkypca (hu3uku Ha ypoBHE CpeIHEro 00111ero 06pa30oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUMUIIBI €I0 MOCTPOEHUSI.

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

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0OBeMHEH BOKPYr (Qu3MyecKux Teopud. Beaymum B Kypce sBIseTcCs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPeAnonaracT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHMANa (DU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJOTMYECKUMHU MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc buszuku yromyOon€HHOTO ypOBHS
MpEAINoJIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TE€XHOJIOTHYECKUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3akOHOB. [Ipu sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpPBbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-AESATEILHOCTHOTO Moaxoaa. Jns ¢uiznku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
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MOCTOSIHHO JielicTBytomIero ¢akropa ydeOHoro mporecca. s yrimyOiaéHHOro
YPOBHS — DO3TO CHCTEMa CaMOCTOSTENIBHOTO YYEHHYECKOTO HKCIIEPHMEHTA,
BKJIFOYAIONIETO (PPOHTANBHBIC YUYEHWYECKHE ONBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (U3MYECKOrO0 TMpakTukymMa. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 knaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Brtopoil cmoco6 — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus: pasnaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEIOBAaHKUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIaroBO HHCTPYKIIUH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OJKCIEPHMEHTA,
7a00paTOpPHBIX pabOT M MpaKTUKyMa TpEeJCTaBlieHa C€IUHBIM IepedHeM. Brioop
TEMATUKH JIJI 3TUX BUJOB YYCHHUYECKHX MPAKTHYCCKHUX Pa0OT OCYIICCTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXOIs U3 OCOOEHHOCTEH MMOYypOYHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEJIIMYUH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 3a/JIaHHON (PU3MUYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BeIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepHalbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIETro 00pa30BaHMsl JODKEH U3y4aThCsa B YCIOBHIX
npeaMeTHoro kabunHera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B MpOrpamMme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 00OPYIOBaHHE.

JlemoHCcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEHTATbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHUN.



JlabopatopHoe o00oOpyJoBaHUE ISl YYEHUUECKUX MPAKTUYECKUX pPadboT
(GopMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/IOBAHUS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

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

dopMHUpOBaHUE UHTEpeca U CTPEMIICHUS OOydYaromMXCd K HAYYHOMY
U3yYEHUI0 TPUPOABI, pA3BUTUE WX HWHTCIUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33pPEHHUS KaK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U QPyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O ponu (PU3MKU [ PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE npeICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca GU3MKM Ha YPOBHE CpeIHEro 00111ero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpoBaHUE YMEHUI TPUMEHITh TEOPETUUECCKUE 3HAHUS JIs1 O0OBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAC W IS TNPUHATUAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3a1ad, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE CO3JaHHUe
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQZICHUE METOJAMH CAMOCTOATEIBHOIO TUIAHUPOBAHUS U IPOBEICHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3ybTaTa;



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

pa3BuTHE UHTEpeca K chepaM mpoPpecCUOHATBHOMN NEeITeIbHOCTH, CBSI3aHHOU
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHET0 OOIETro
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 ¢uU3MKE MepeyeHb Ja0O0paTOpHBIX MU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Paszpnen 1. Hay4Hnslilt MeTOX MO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnsiii MeToa o3HaHUs U
METO/bI UCCIICIOBAHUS (DU3NUECKUX SBICHUMU.

DOKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBbIe M IU(pOBHIC
U3MEPUTETbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI ).

[TorpemHocT  u3MepeHudd  pusndeckux  BeauuyuH  (abconroTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPIOC TEIO0, HWJealbHasl KUIKOCThb, HUJCATbHBIM Ta3, TOUYCUYHBIN
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUPa, B MPAKTUYECKON JEATETHHOCTHU JIOEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepeHue cuiibl TOKa M HAmpsDKEHHsS B LIETH TOCTOSHHOTO TOKa TMpH
MIOMOIITY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTUYUKOB.

Pa3nen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexannueckoe aABuUkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéTa.

[Ipsimast u oOpatHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuaibHONM TOYKH, €ro MPOEKIHH HAa OCU CHCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpoCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HAa OCU CHUCTEMbI KOOPAUHAT.
Ciio)keHue nmepeMenIeHU U CI10)KEHUE CKOPOCTEN.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUAIBHON TOYKU OT BPEMEHHU U UX
rpaduxu.

CBoOonHOe maneHue. YCKOpeHHEe CBOOOJHOrO mMajaeHus. JIBrkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAILHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnueitHoe  nBMKeHWe. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumonm u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHUE MAaTePUATbHON TOUYKH.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE TMPOLECCHI: CIUIOMETD,
NBW)KEHUE CHApANOB, LEMHBbIE, MIECTEpEHYAThIE U PEMEHHBIC IE€penayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBIKEHUSI.

Cnioco0sI uccae 0BaHuUs IBHKCHUH.

Nnntoctpanuus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoGpazoBanue IBUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWXeHUS Tena, OpOIICHHOIO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIIOBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMIKEHHUS OJHOTO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHs IpU NMPSMOJHUHENHOM PaBHOYCKOPEHHOM JBUKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexOMEeHI0BaHO
UCIIOIb30BaHuE NU(ppoBOH 1abopaTopun).

N3yuenne naBWKEHUs Tena, OpPOIIEHHOro Tropu3oHTaidbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMOM NPONOPLMOHATIBHOM 3aBUCUMOCTH MEXIY AAIbHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.
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W3ydyeHrne OBUWKEHHUS Tella MO OKPYXHOCTH C TOCTOSHHOM TO MOIYIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOTO MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
IpUMEpHI).

Macca rena. Cuna. [IpuHumn cynepno3uuuy CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUAIBHOU TOUKH.

Tperuit 3akoH Hpr0TOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. OJKBUBAJICHTHOCTh TPABUTALMOHHOW U
UHEPTHOU MacCCBI.

Cuna TsKeCTH. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HAJl TIOBEPXHOCTHIO TUJIAHETHI M OT reorpaduyeckod MUPOTHL. JIBUXKEHHE
HEOECHBIX TeJl U X CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tema, nBuxymierocst c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUS CKOJBXKEHHUS U CUJa TPECHHS
nokosi. Koaddumument tpenus. Cuna CONPOTHUBICHHUS TPU JBKCHUU Tela B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuiia Apxumerna.

TexHU4YeCcKHe YCTpPOMCTBA W TEXHOJIOTMYECKHUE TMPOLECCHl: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne nBIKEHUS Tell B MHEPIIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMaX
OTCYETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kayenne paByx UWIMHAPOB WM WIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
MIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICUCTBHS TEI.

H3mepeHne Mace nmo B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJACHUH.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.
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Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaolt, npaKmuKym.

N3mepeHre paBHOACHCTBYIOUIEH CUJI MIPU JBMXKEHHH OpycKa IO HAaKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMXKEHUS Opycka IIo
HAKJIOHHOM TJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYKHUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3yuenue NBUXKEHUS CUCTEMbI T€Jl, CBA3AHHBIX HHUTHIO, IEPEKUHYTOU uepes
NErKui OJIOK.

N3mepenue koddduimeHTa TpeHus Mo BEIUYHMHE YIJIOBOTO KO3 duIIMeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHUs Opycka MO HAKIOHHOM IUIOCKOCTH € NMEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3yuenue ABM>KEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymaTenbHOe M BpamaTeIbHOE JBHXKCHUE
TBEpOro Tesa. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHu4yeckne yCTpOHCTBA W TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITEMNH,
CTPOUTEIBbHBIN KpaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeJd, HMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUET CUJT YIIPYTOCTH.

N3ydeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IOMIAAb OITOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NmMnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepHAIBHBIX TOUEK. LIeHTp macc
CHUCTEMbI MAaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHITbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.
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MoMEHT umIynbca MaTepUaIbHOM TOYKHU. [IpencraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJAX.

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMelieHuu. I 'paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUU MaTepUaIbHON TOYKHU.

[loTeHunanbHble W HENOTEHUMAIbHBIE CHIIbL. lloTeHuManbHass >HEPrHUs.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
JHEprus Tejla B OJHOPOAHOM I'paBUTALMOHHOM mnosie. lloTeHumanbHas sHeprus
TeJa B IPaBUTALMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpU M BHE miapa). Bropas
KOCMHUYECKasl CKOPOCThb. TpeThbst KOCMUYECKast CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOu
SHEPIUH CUCTEMBI TEN. 3AKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM Ay WIEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUU.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PaKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MUCTOJIET, THPOCKON, (QUIrypHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepenre MOIIHOCTH CHJIBL.

W3meHeHue sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumMHbIe TIpeBpallleHUs] KUHETHYECKOW W TOTCHIMAIIBHOW SHEPTUU MPH
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

N3mepenune nMmmyibca Teia 1o TOpMO3HOMY Iy TH.

W3mepeHne Cuibl TITH, CKOPOCTH MOJENH 3JIEKTPOMOOWJIS M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHUJIBI.

HcenenoBanne COXpaHEHNs UMITYJIbCA TP YIIPYTOM B3aMMOIEUCTBUN.

N3mepenne KNHETUYECKOW DJHEPTUH Teja 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOThl CUJIbI TPEHHSI MPU JBUKEHHHM Teja MO0 HAKJIOHHOM
IIJIOCKOCTH.
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Paspnen 3. MouiekyasipHasi pUM3MKa M TEPMOAMHAMHUKA.
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MeEopUU.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYyIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBCkoe ABWIKEHHE. XapaKTep
NBW)KEHUS W B3aMMOJECHCTBUS 4YacTUIl BeuiecTBa. Mojaenum CTpOE€HUs Ta3oB,
KUJKOCTEH W TBEPIBIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozeneii. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usMmepenus. I[llkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUIBI
rasza ABWXKYTCSI XaOTHUYECKHU U HE B3AaUMOJECUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomOTHAS
temreparypa (mkana temneparyp Kenbuna). 3akon JlanpToHa. M3omporieccsl B
ujeaTbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXIy JaBJI€HMEM U  CpPEJHEM  KUHETUYECKOW  DJHEeprueu
MOCTYNATEIBHOIO TEIJIOBOTO ABMKEHHUS MOJEKYJ HIeaJbHOro raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COJIIOTHON TeMITEpaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKON SHEPTHEN OCTYNATEIBHOTO TEMJIOBOrO ABUKEHHUS €€ YaCTHL.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTMYECKHE MPOLECCH: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onsita ITepHa.

[IputsxkeHne MONEKYII.

Mogenun KpucTayuiM4ecKuX pemeToK.

HaGmronenne u nuccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECUS IIPU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne wW30TEpMHUYECKOrO Tpoliecca (PEKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3y4yeHue n30X0pHOro rnporecca.
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N3yuyenue nzodbapHoOro mporuecca.
[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennogvie mauiunbl.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUU IS
TEpPMOJUHAMUYECKON CUCTEMBI. BHeHMe U BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJIUHAMUYECKONW CUCTEMBbI KaK CPEIHHE 3HAYEHUSI BEIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmonnHamuku. (CamMonpou3BOJIbHAS — pelakcauus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uaeaNbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJICNIW: HHU3Kas KOHIIEHTPAIUSl YacTHIl, BHICOKHE
TeMmnepaTypbl. BeipaxeHnue 1y BHyTPEHHEH dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Brruncnenue paboTsl mo rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  cucTeMbl 0e3  coBepuienuss pabotel.  KouBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIUIOEMKOCTH BeLleCcTBA. YpaBHeHHE Maiiepa. YaenpHas TEIioTa CropaHus
TtoruiiBa. Pacu€r KonmuyecTBa TEIUIOTHI Mpu Temonepenade. llonarue 06
aauabaTHOM IIpoIiecce.

[lepBblii 3akOH TepMOAWHAMHKH. BHyTpeHHssa osHeprud. KomandecTBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMUKH [UII PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAas aanadara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKHA JUI1  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tea K Ooyiee HarpeTomy 0e3
komrieHcanuu (Knaysuyc). Heo6patumocTh MpUpOIHBIX TPOIIECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTHEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbL.
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TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOIAUIbHUK,
KOHJUIMOHEp, AM3EIbHBIA W KapOIOpaTOpHBIA JABUTATENd, MHapoBas TypOuHa,
[IOJIyYEHNE CBEPXHMU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIM3ALUsl OMOOPTaHMYECKOrO TOIIMBA JJIs
BBIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue temnepatypbl Ipu a1nadaTUYECKOM PaCIIUPEHUH.

Bo3nymiHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHMSI BHYTPEHHEN SHEPTHUH.

Hccnenosanue annabaTHOro mpolecca.

KomnbroTepHble MOJEIN TEMIOBBIX IBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaol, npaKmuKym.

N3mepenue yaenbHOM TEMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJECHCTBUS U
TEMIIEPATYPbl KUTICHUS KUAKOCTEM.

Tema 3. Acpecammusie cocmoanun eeujecmea. Dazoevle nepexoobl.

[lapooOpazoBanne u koHaeHcauus. McmapeHue u KureHue. Y jelbHas
TEIUI0Ta TapooOpa3oBaHUs.

Hacpbiiiennpble ¥ HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCUMOCTH
IUIOTHOCTH W JAaBJEHUS HACBIIICHHOTO Mapa OT TEMIIEPAaTyphl, NX HE3aBUCUMOCTh
0T 00bEMa HACHIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATypPhl KUIICHHSI OT JIaBIICHUS
B KHUJKOCTH.

BrnaxHocts Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayyioB. [lnaBieHne W KpuUcTaM3auusa. YIeJbHas TEIUIOTa IUIaBJICHUS.
CyOnumarnus.

JNledbopmanum TBEpAOTO Tena. Pactsbkenne u cxarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe paciivpeHre KUIAKOCTEH W TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUM YaCTHUIl BEIlIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

VYpaBHeHHE TEMJIOBOI0 OanaHca.
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[ToBepxHocTHOE HaTsKeHHE. Kor(PuIMEHT MOBEPXHOCTHOIO HATSIKEHUS.
Kanunnsipusie siBnenus. J[aBineHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlannaca.

TexHudeckrue yCTpOWCTBA U TEXHOJOTHMYECKHME TMPOLECCHI:  KUAKUE
KPUCTAJLIbI, COBPEMEHHBIE MaTEepPHUAJIbI.

Jemoncmpayuu.

TeroBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3mepenue cuibl TOBEPXHOCTHOTO HATSIKEHUS.

OMBITHI ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

Kanumnsipasie siBiaeHusl.

Mopenn HEeHbIOTOHOBCKOM YKUJKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJICHUSI KPUCTAJUTMYECKOTO BEIIECTRA.

Bunsr nedopmarimii.

HaGmonenue manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npAKMUKyMm.

N3yuenue 3aKOHOMEPHOCTEN UCTIApEHUs KUIKOCTEH.

N3mepeHue yienbHON TETUIOTHI IUIABJIEHUS JIbJA.

N3yuyenue CBOMCTB HACHIIIEHHBIX MapPOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHHH.

N3mepenune kordunrmeHTa NOBEpXHOCTHOTO HATSIKESHHUSI.

N3mepenue moayns FOHra.

UccnenoBanne 3aBucUMOCTH JedopMmaliii  PEe3UHOBOTO  o0paslia ot
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DineKTpoauHaAMHUKA.
Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsIBICHUS. JNeKTpuueckuid 3apsa. [Ba Buaa
JJEKTPUYECKUX 3apsaoB. [IpOBOJHMKM, JUANIEKTPUKH U MOJYIPOBOJHHUKHU.
DONEeMEHTApHbIA BJIEKTPUUECKUN 3apsll. 3aKOH COXPAHEHUS BIIEKTPUUYECKOIO
3apsa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

DiekTpruyeckoe monie. Ero neicTere Ha 3JIEKTPUUYECKUAE 3apsIbl.
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HanpsoxénHocts  anektpuueckoro  mnoiss.  I[IpoOueiid  3apsana.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oIsl. OHOPOIHOE ANEKTPUUYECKOE TIOJIE.

[loTeHIMAaNBHOCTh 3JEKTPOCTATHYECKOrO NOJIA. Pa3HOCTh MOTEHUIHANOB WU
HanpspbkeHue. lloTeHnumanbHas SHeprus 3apsiga B J3JIEKTPOCTaTHUYECKOM IIOJIE.
IToTeHunan 3nexkTpocTaTUYeCKOoro nojs. CBsA3p HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHLMAJIOB ISl DJIEKTPOCTATUYECKOro ToJyig (Kak OJHOPOJHOIO, TakK M
HEOTHOPOIHOTO).

[IpyHIMN CyNEpIO3UIUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepol. [lone
PaBHOMEPHO 3apsiKEeHHOro mo oO0bEéMy Imapa. Ilonme paBHOMEpHO 3apsKEHHON
OecKOHeYHOM TUIOCKOCTH. KapTuHbl JUHUN HANps>KEHHOCTH 3TUX TOJEH |
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/I0B.

JIMpnEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. JlusnexTpuyeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOTO
KOHJIEHCATOpAa.

[TapannenbHOE coeMHEHNE KOHIeHcaTopoB. [lociaenoBaTenbHOE COEAUHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBl B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yYCTPOWCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJIeHCaTOphI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOe MOJE ABYX 3apSKEHHBIX IJIACTUH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B IIEKTPUYECKOM II0JIE.

DnexTpocTaTuyecKasl 3aluTa.

Y CTpolCTBO M AEUCTBUE KOHJEHCATOPA NOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcAaropa OT IUIOIIAIN
IJIJACTHH, PACCTOSIHUS MEXAY HUMU U IUJIEKTPUUECKOW MPOHUIAEMOCTH.

DHeprust 3JeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apszKka U pa3psiika KOHJIEHCATOpa Yepe3 Pe3UcTop.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoit, npaKmMuKym.

OueHka cui B3aMMOJICVCTBUS 3apSKEHHBIX TEIL.
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HaGmronenue npeBpalleHus: SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4E€HHs CBETOINOAA.

N3yuenne npoTekaHus ToKa B I[EMH, COJEPKAIIECH KOHIECHCATOP.

Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsHKEeHUs ) npu
MOCJIEIOBATEILHOM COEAMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsja KOHIAEHCATOpA Yepe3 pe3UCTOP.

Tema 2. Ilocmoanuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBusl CyleCTBOBAaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO ToOKa. VcTouHMkn
toka. Hanpsoxkenne U u DJ1C &.

3akon OMa [ yyacTKa LenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOrO0 CEUYCHHS.
VY nenpHOE CONPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuét pa3BeTBIEHHBIX nekTpuueckux uemnei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenna.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemnjgoBas MOLIHOCTb, BbIAENsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOH) SJEKTPUYECKOW Iienmu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHudyeckne yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYUETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaINPSKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCUMOCTh CONPOTUBIEHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONEPEYHOr0 CEYEHHS U MaTepHUala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS HPU IMTOCTOSHHOM
HaIps>KeHHUH.

[Tpsamoe uzmepenue IJ[C. KopoTkoe 3ambIkaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

Crioco0bI coennHeHnss UICTOYHUKOB Toka, DJIC Gartapeii.

UccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY IMOJKOCAMH HMCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.
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Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, NPAKMUKYM.

HccnenoBanre cMEIIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepeHne yaenabHOTO COMPOTUBICHUS MTPOBOTHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HANPSDKCHHS IS JIAMITBI
HaKaJIMBaHMSI.

VYBenuueHue npejesia usMepeHus amnepmerpa (BoJIbTMETPA).

Nzmepenne DJ1C 1 BHYTpEHHETO CONPOTHUBIICHUS HCTOYHMKA TOKA.

Hccnenoanne 3aBucuMocTt DJ]C rampBaHUYECKOTO dJIEMEHTa OT BPEMEHU
IpH KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTH MOTCHIIMAJIOB MEXY IMOJOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IICTIH.

HccnenoBanre 3aBUCUMOCTH TTOJIC3HON MOIHOCTH MCTOYHHMKA TOKA OT CHUIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JUUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBICHUS METAJIOB OT
TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLIMAIUSL.
DnexkTponus. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAaMOCTOATEIbHBIN
pa3psa. PaznuuHbie TUIIBI CAMOCTOSITENILHOTO paspsaaa. Moimuus. [Inazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: ra3opa3psIiHble
JaMIIBI, DJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (OTOAMO, CBETOAWOJ, TajdbBaHWKa, papUHUPOBAHHE ME[H,
BBITIJIABKA JTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 35ekTpoiusa Dapanes.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

Habnronenue anextpoiusa.

N3smepenue 3apsiga OQHOBAIICHTHOTO HOHA.
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HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPBI.

CHsiTHE BONBT-aMIEPHON XapaKTEPUCTUKU AUOA.

Du3YeCKUH NPAKTHKYM.

Cnoco0b1 n3Mepenus: (GU3NYECKUX BEJIMYMH C UCIOJIH30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUM (PU3HYECKUX BEITUYMH.
OueHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3uYecKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUroTe3 (BbIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTHUYECKUX  pa3feliax «YUYEHUYECKUH  IKCIECPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EHU C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemmuovie nonaAmMuUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
TEOopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEeNb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTETbHBIE PUOOPHI, IM(PpoBas 1ab0paTOPHs.

Mamemamuxka: pelieHUEe CHUCTEMbl ypaBHeHMH. JluHelHas dyHKIUS,
napabosna, runepboia, ux rpa@ukud U cBoiicTBa. Tpuronomerpudeckue ¢yHKIIUN:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO.
BexkTopsbl 1 X MpOEeKUKU HAa OCU KOOPJAMHAT, CI0KEHNUE BEKTOPOB.

buonozua: mexanndeckoe NBIKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpepbl,
yTUIW3ausi OHOOPTaHMYECKOTO TOIUIMBA [UJIsi BBIPAOOTKH  «TEIUIOBOM» W
AJIEKTPOIHEPTHH, IIOBEPXHOCTHOE HATSX)KEHUE U KAIIWJUISIPHBIE SIBICHUS B MIPUPOJE,
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumua: JNUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAsg Macca, M[OJy4Y€eHWE HAaHOMATEpPUaJOB, TEIIOBbIC
CBOWCTBA TBEPABIX TEN, KUIAKOCTEN U T'a30B, KUIKUE KPUCTAIUIBI, JJIIEKTPUUECKUE
CBOWCTBA METAJIOB, JIEKTPOJIUTHUECKAS] TUCCOLMALINS, TAJIbBAHNUKA, JICKTPOHHAS
MHKPOCKOIIHSL.

TI'eocpagpusa: BnaxxHoCTh BO3AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHne ABUKEHUN C MCTOJIB30BAHHNEM MEXaHHU3MOB,
Y4€T CYXOrO H IKMAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIHH
(KpOHILITEIH, peméTyaTble KOHCTPYKIIMHU), UCIOJb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TMPOCKOM, BOJOMET U JAPYTHE), ABUTATEIb BHYTPEHHEIO
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cropaHusi, mapoBasi TypOruHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJYy4YEHUSI COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATUUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpPOB,
razopaspsiHble JJaMIIbl, TOJIYITPOBOHUKOBBIEC MPUOOPHI, FaTbBAHUKA.

11 KVIACC
Paznea 4. JinekTpoauHaMuKaA.
Tema 4. Macnummnoe none.

B3aumopelicTBue TOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEW. JINHUKA MarHUTHOW UHYKIHAH.

MarauTHoe 1oJie IPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJAHMKA, KATYIIKUA U
KpyroBoro ButTka). OneIT OpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM moiie. PaGota cuiel JlopeHia.

MarnautHoe 1nosne B Beuiectse. DeppoMarHeTuky, napa- U JTMaMarHeTUKH.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: INPUMEHEHUE

HOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATENb SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpauuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  [OJOCOBOTO  H
M10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMII MarHUTHON MHAYKIHMH HOJISL JJIMHHOTO NPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne nBrkeHHsI My4yKa 3JIE€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUYECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanre MarHuTHOTO OIS MIOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB (ePPOMArHETHKOB.

HccnenoBanne AeCTBUS NOCTOSIHHOTO MAarHUTa HAa PaMKy C TOKOM.

N3smepenne cuiiel Amnepa.
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N3y4deHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIBI TOKA.
Onpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumHnas UHOYKUUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
naaykinu. OJIC uHAyKOuu. 3aKOH DIIEKTPOMAarHuTHOM uHAykKuuu Papazes.
Buxpesoe anexkrpuyeckoe noiie. Toxku Pyko.

OJC umHAYKUMH B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJIe.

IIpasuno Jlenua.

NunyktuBHOCTh. KaTylmika HMHIYKTUBHOCTH B LENH MOCTOSHHOIO TOKA.
SABnenne camonHaykiuu. J/JC caMOMHIyKIIMH.

OHeprusi MAarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MHAYKIMOHHAs
neyb, COJIEHOU, 3alliuTa OT 3JEKTPU3ALUU TN MPU IBUKEHUU B MAarHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

Habmronenue siBieHus 31€KTPOMAarHUTHOW MHAYKIHH.

Hccnenoanne 3aBucumoctd OJC HMHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOT'O ITOTOKA.

[IpaBuiio Jlenna.

[Tanenne marauTa B aJIOMHHUEBOU (MEIHOW) TpyOe.

SIBneHre CaMOMHIYKIIHH.

Hccnenosanue 3aBucumoctd DJIC caMOMHIYKIMU OT CKOPOCTH MU3MEHEHHS
CHUJIBI TOKA B LICIIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIAH.

Onpenenenne MHAYKIIMN BUXPEBOI'O MArHUTHOTO TIOJIA.

HccenenoBanue sBIeHNUS CAMOMHAYKIUU.

C6opka MO/I€THN 3JIEKTPOMArHUTHOTO T€HEPaTopa.

Pa3gea 5. Kos1ie0anus v BOJIHEI.
Tema 1. Mexanuueckue Koneoanus.

Konebarenpnas cucrema. CBOOO HBIE KOJIEOaHUSI.
IMapmonnueckue konebanus. Kunemarnueckoe U JUHAMHYECKOE OMHUCAHUE.
DHepreTuyecKoe omnucaHue (3aKOH COXpPaHEHHUS! MEXaHHMYECKOW sHepruu). BeiBoa
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JUHAMUYECKOTO OMHCAHMS TAPMOHUYECKUX KOJIEOAHUN U3 UX SHEPreTHUYECKOro U
KMHEMATUYECKOTO OITUCAHUS.

Ammmutyna u ¢asza konebanuil. CBsA3b aMIUIUTYAbl KOJIEOAHUN HCXOIHOM
BEJIMYUHBI C aMIUTUTYyAaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHUS.

Ilepuon u uwactora konebanuit. Ilepuon Manbix CBOOOJTHBIX KoJeOaHUU
MaTeMaTU4eckoro MastHuka. llepmon cBOOOAHBIX KoJeOAHUN MPYKUHHOTO
MasITHUKA.

[lonsTue o 3aryxatrouux Konedanusx. BeinyxaeHHble koebanus. Pe3oHaHc.
PesonancHas kpuBas. BnusHue 3aTyxaHMss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKONEOAHMS.

TexHu4eckne ycTpoHcTBa M TEXHOJOTHUYECKUE MPOLECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOTO IBUKEHHUS.

HaGmronenre He3aBUCHMOCTH TIEPHOJa MAJIBIX KOJIEOaHUIl rpy3a Ha HUTH OT
aMILTUTY/bIL.

HccnenoBanue 3aTyxaronmx Kojie0aHUN U 3aBUCUMOCTHU TIEPHOJ1a CBOOOTHBIX
KoJIeOaHUN OT COMPOTHUBIICHHUS.

HccnenoBanue konebaHWi Tpy3a Ha MACCHUBHOM TMPYXHHE C UEIbIO
dbopMupoBaHUs peICTaBICHUNA 00 UIeaTbHON MOJIETN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPHU KOJEOAHUSIX IPy3a Ha MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuona CBOOOTHBIX KOJNEOAHWN HUTSAHOTO M TPYKHUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJIeOaHU Ha YIIPYTroM TOJIBECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasTHUKA.

[IpeobpazoBanue 3HEPrUU B MPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMNX KOJIeOaHMi.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Tema 2. dnekmpomazHumHubsle Koj1edanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHWS B
uaeanbHoM KosebatenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0N CHUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTHH B HICATTLHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaroiiue AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
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IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYCHHE CUJIbl TOKAa M HAaNpsOKEHUS TPpU  pa3inyHOM  (opme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbIi NEPEMEHHBI TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTU B LN CUHYCOMJAJIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonactBo, mnepegadya M MOTpeOiIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
VICIIOJIb30BAaHUSA 3JICKTPOIHEPTUM B [IOBCEIHEBHOU KU3HU.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: BJIEKTPUUYECCKUN
3BOHOK, F'€HEPATOP NEPEMEHHOI0 TOKA, JIUHUU JIEKTpOIepe1ay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIMX 3JIEKTPOMArHUTHBIX KOJICOAHU .

Mogenb 3JIEKTpPOMarHuTHOr O TeHepaTopa.

BbIHyX1eHHbIE CHHYCOUJAJIbHbIE KOJICOAHMUSL.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTeIbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOpA.

VYcTpoicTBO M MPUHIIKI IeWCTBHS TpaHchopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HcenenoBanne NMEpeMEHHOIO TOKAa 4epe3 IOCIEAOBATENIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYyILIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMmpoOMaAzZHUMHbIE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSI MX pacnpoctpanenus. [lomepeunbsie u
MpOJOJbHbIE BOJHBL. llepuon, cKOpOCTh pacnpoCTpaHEHUs] W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, MpEIOMJICHUE, WHTEePHEpPEHIUS |
nudpakusi.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
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[ITymoBOE 3arpsi3HEHUE OKPYKAIOLIEU CPEIbI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIOBUS M3IYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTanysi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  MPEIOMIJICHHE,
noJispu3anus, uHTepdepeHuus u qudpaxims.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paIHOCBA3U U TeleBUACHU. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBAs JUATHOCTHKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepenunu u gudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

HccnenoBaHne  CBOWMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
IpeJIOMJICHHE, TTOJIsIpU3aius, Tudpakiys, HHTepdepeHITHS.

O6HapyxeHre HHOPAKPACHOTO U YIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenune napaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMosHEHHOE pacpOCTpaHEHUE CBETA B OAHOPOJIHOU cpene. Jlyu cBera.
To4euHbI HCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbBI OTpakeHUs! cBeTa. [locTpoeHne m3o0pa)keHuil B
miockoM 3epkane. Chepudeckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHusi. OTHOCUTENbHBIM MTOKa3aTenb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOLICHHWE JUJIMH BOJIH IPHU NEPEXOJIE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pa3jielia IByX ONTHYECKUX CPEX.
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Xona nyueir B mpusMme. [ucnepcus cera. CioxHBIA cocTaB O€Ioro cBerTa.
[Ber.

ITonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroyl MOJIHOr0 BHYTPEHHETO
OTPaKEHHS.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHME M ONTHYECKas CWIa TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOTO
pacCTOsSIHUSI TOHKOW cepudyecKod JUH3Bl OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MTOKa3aTeNs MPETOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop Jyda, MPOLIEALIETrO JIMH3Y I0J MHPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka NpsMOM B
coOMparoUMX U PacCEUBAIOIIMX JIMH3aX U UX CUCTeMaXx.

OnTuueckue nmpubopsl. Pazpemaromas cnoco6HocTh. [1a3 kak onTuueckas
cucTema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHHMKOB. IIpuMepbl KiIaccHYecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakuumoHHas peméTka. YcjaoBHe HaOIIOACHUS
[JIaBHBIX ~MAakCUMyMOB IIpM [AaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonspusauus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, (oroanmapar, MUKPOCKOIN, MPOECKIIMOHHBIN ammapaT, MpOCBETICHHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

NccenenoBanne npeoMieHus CBETa.

Habmronenme noinHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanne xXoxa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKOIAPAILIECIBHYIO
IJIACTUHY U IIPU3MY.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6mronenne natepdepeHimm ceera.

Habmronenme BeTOB TOHKUX TJIEHOK.

Hab6mronenne nudpakiyu ceera.

N3yuenne nuppakiiMOHHONW PEIIETKH.

HaGmronenne nudppakiiniOHHOTO CIIEKTPA.
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HaGmronenue nucnepcuu ceera.

HaGmronenue noiasipu3anuu CBeTa.

[TpumMeHeHre TOASTPOUAOB ISl H3YUCHHSI MEXaHUYECKUX HAPSHKECHUI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuol, npaKkmuKym.

W3mepenne mokaszaress IpeIoMIICHHs CTEKIIa.

HccnenoBanne 3aBUCMMOCTH (POKYCHOTO pAcCTOSIHUS OT BemiecTBa (Ha
MPUMEPE KUJIKUX JIHH3).

N3mepenne GpoKycHOTO pacCTOSHUS PACCEUBAIOIINX JTUH3.

[Tomyuenue n300pakeHUsI B CUCTEME M3 IIOCKOTO 3epKajia M JINH3HI.

[Tomyuenue n300paskeHUsI B CUCTEME U3 JIBYX JIHH3.

KoHcTpyrnpoBaHue TeIeCKOMMUECKUX CHCTEM.

Habmonenne nudpakiuu, HHTEpPEPEHIINU U TOISIPU3AINN CBETA.

W3ydeHne nonsipu3aliiii CBeTa, OTPAXKEHHOTO OT TOBEPXHOCTH IUAJICKTPHUKA.

N3ydenne naTepdepeHINH JTa3ePHOT0 U3TYyYSHUS Ha JIBYX IICIISX.

HaGmonenue nucnepcum.

Habmonenue u nccnenoBanue qupakiimOHHOTO CIIEKTPa.

W3MepeHne JUTMHBI CBETOBOM BOJHHBI.

[TonmyueHue cnekTpa M3IY4YSHHs] CBETOIMOA MPHU TMOMOIIH ITU(PAKIIMOHHON
PEIETKH.

Paznen 6. OcHOBBI clieMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuipl  OPpUMEHMMOCTH  KiIaccuueckod — mexaHuku.  [locTymaTsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  WHTepBal.  [IpeoOpa3zoBanms  JlopeHia.
VcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHH M COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKON YACTHIIBL.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PENSATUBUCTCKOW YACTHULIBI. DHEPTHUS
MTOKOSI.

TexHuueckne yCTPONCTBA MU TEXHOJOTMYECKUE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3apSIKEHHBIX YACTHLL.

Y4eHndeckuit IKCIIePUMEHT, JIa00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W HSHEPIHMM  PEIATHUBUCTCKUX 4acThll (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).
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Paszpnen 7. KBanroBas ¢pusuka.
Tema 1. Kopnyckyaapno-6011060i1i oyaausm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO Tella).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akonbl portodddekxra. YpaBHeHHE
OiinmreitHa ayist potoaddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCOIIOTHO
NOTJIOMIAOIIYI0 M aOCOJIOTHO OTpakawlnyro moBepxHOcTh). OmbiTel II. H.
JleOeneBa.

BosiHoBeIE cBOMCcTBaA yacTul. BosHsl ne bpouns. {nuHa BoiaHb! ne bpoiuis u
pasMepbl 00JacTH JIOKAJIM3allMM ABWXKYLIEHcs vacTuisl. KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB HAa KpHUCTaLIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIICHHsI HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHelHero ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nmocrosauol [Inanka Ha ocHOBe nccnenoBanus ¢hoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSI.

Tema 2. Quzuxa amoma.

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

[Toctynater bopa. U3nydyenune u mormomenne (HOTOHOB MPH MEPEXoJie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.

Buael cnektpoB. CieKTp ypOBHEN SHEPTUM aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXICHHOE U3llyueHue ceera. Jlazep.
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TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), Ta3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIUX YACTULL.

Onpenenenue NIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

HaGmonenue nuHevaToro cnekrpa.

NccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Duzuxka amomnozo A0pa u 1emMeHmapHbvIX YACmuy,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno siapa. M3oTonsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnaj. ['amMa-uznydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBbIE HM30TOINBI B IMPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YEHHUs. BiusHUE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt oH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jlegext Macchl sipa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBHUS. bapuoOHBI, ME30HBI W JIENTOHBI.
IIpencraBnenne o CranaapTHOM Mojenu. KBapk-riitooHHas MOJIeNb aJpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3ydenne norioiieHus: OeTa-4acTUll aTFOMUHUEM.
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Paszgen 8. DiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. IIpUMEHUMOCTh 3aKOHOB (U3UKK JUIsi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

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

CosiHeuHas cucTeMa.

Counnue. ConmHeunasi akTuBHOCTb. VIicTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCJIENO0BAaTEIbHOCTU. BHYTpEeHHEE CTpoeHHue
3BE37. COBpEMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBazapbl. YUEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkTOBOE H3ITydeHUE.

Macmra0Has cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHS TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUW, MCCIEAOBAHUN  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).
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Oo6o01marouee NoOBTOPEHUE.

O6o00uieHne U cucTemMaTH3alus COJIEpKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBbHOCTHY, «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUHM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIe,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib GPU3NUECKON TEOpUr B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMmH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HaHuA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEOpHs,, HaONIOIEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsL.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHbie 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYrOJHLHUKOB,
ompeieNIeHHE TUIONIAau TUIOCKUX GUryp u 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE
DIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensbl,
YJIBTPA3BYKOBasl JUAarHOCTMKAa B MEIULMHE, OINTUYECKUE SBICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOW PpEMIETKH, CIEKTpalIbHbBIN
aHaJus3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATHHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS I€Yb,
JVMHUHN JJIEKTponepeaay, 3J1eKTPOABUTATENb, pafap, PaIUONPUEMHUK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJICpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.
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IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI' PAMMBI T10 ®PU3UKE
HA YPOBHE CPEJAHEI'O OBIIEI'O ObPASOBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

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

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JIE€STEIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

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

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

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

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

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS

Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOATENHHO  (opMynupoBaTh U  aKTyaIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATECIIBHOCTH, 3a4aBaTh MApAMETPhl U KPUTEPUU HX
JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEUYMS B PacCMaTpPpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLIEHUBATH PUCKU MTOCIIEICTBUM J€SATEIbHOCTH;
KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
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Ba3oBnble uccienoBarebcKue 1eHCTBUA.

BJa/€Th HAYYHON TEPMHUHOJOTUEN, KIIOYEBBIMU MOHSATUSIMH U METOJAMHU
(u3nUeCcKOl HayKu;

BJaJ€Th  HABbIKAMM  y4e€OHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a7ady  (PU3NYECKOTo
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOJO0B MO3HAHUS;

BJIa/JE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluu, NPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX NMPOEKTOB B 00JIacTH
buzuky;

BBISIBJISITh NPUYMHHO-CIEJACTBEHHbIE CBA3M M aKTyalIM3UPOBATh 3ajauy,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelICHMS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJI€ PEIICHHS 3aJadyd pPe3yJbTaThl,
KPUTHYECKHU OLEHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
NESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEEATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JIOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TONY4YeHUS WH(POpMANuu (PU3NYECKOTO COACp>KaHUSA
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETAni0 WH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeAcTBa HWHMOPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;
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co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3HAaYeHUs HHPOpMalMd U 1EeJIeBOM ayJIuTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3ALIUN.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUi H CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAIbHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JNEHCTBUM C YYETOM OOLIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJUMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pactpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKAa KOMAH[bl B
o0IIMi pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxeHue,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSAITETILHO ~ OCYIIECTBIISATH IMO3HABATENBHYIO JCSTEIBHOCTH B
obnmacti (GU3MKKM W aCTPOHOMHH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEIILHO COCTABIISATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH  yd4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;
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OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IPYAULUU B 00NacCTH
(u3HMKHM, MOCTOSHHO MOBBIMIATH CBOW 0OOpPA30BATENbHBIA M KYyJIbTYpHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTEJIbHOW pediiekcMu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATh PELICHUSA MO HX
CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaJIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

pPUHUMATH ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA;

MIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JeSITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce MOCTHXKEHHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOTPAMMBI TIO
buzuKke IS YpOBHS cpeaHero oOmero o0pa3oBaHUS Y 00YyYarOIIMXCS

COBEPIICHCTBYETCS IMOIIMOHATbHBIN WUHTEJUICKT, Tpe/IIoJIararoui
c(hopMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIIOCOOHOCTH  IMOHUMAaTh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTHh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJalTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  3MOIMOHAJIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHNUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

38



COIIMATIBHBIX  HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH  BBICTpaMBaTh
OTHOILIEGHUSI C JPYTUMH JIOJIbMH, 3a00TUTHCS, NPOSBISATH HHTEpPEC U
paspeiiatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIbTATHI

K koniy oOyuenuss B 10 knacce mpeiaMeTHbIE pe3yyibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

NOHMMAaTh poOJib (U3UKK B OKOHOMHYECKOH, TEXHOJOTHUYECKOMH,
OKOJIOTUYECKOW, COLMANBHON W OTUYECKOW cdepax AesITeIbHOCTH
YeNI0BeKa, POJb U MECTO (DM3MKHU B COBPEMEHHON HAy4YHOH KapTHUHE MUPA,
3HAUEHHE OIUCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTHYECKON  QyHKIWMA  (Qu3Mdeckod TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHOW (DM3MKU M TEPMOIUHAMHKH, POJIb (GU3UYECKOW TECOPUHU B
(dopMuUpOBaHUY TPECTABICHNN 0 (PU3NIECKON KapTHHE MUPA;

pa3nuyaTh YCJIOBUS TPUMEHUMOCTH Mojeledl (u3udeckux Ten H
poleccoB (SIBJIEHUI): HHEpLUHalbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJO0, MarepuaibHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHHE,
CBOOOJIHOE TmajcHue, abcomoTHO ympyras naedopmaius, abCOTIOTHO
yIpyroe u adCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIKOCTH
U TBEPAOIro (KpUCTAJUIMYECKOTO) Tella, UeaJbHbIid ra3, TOUCUHBINA 3apsi,
OJTHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyatrh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMYECKHUE TIPOLECCHl U  SIBIICHUA,
UCTOJIb3YysI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUXKEHHS, (POpPMyJIbl KMHEMATUKH PaBHOYCKOPEHHOTO
IBIDKEHUS, TpeoOpa3zoBaHus [anunes A CKOPOCTH M TEepeMelleHus,
3akoHbl HpIOTOHA, MNPUHIUN OTHOCUTENbHOCTH [amuiues, 3aKoH
BCEMHUPHOTO TATOTEHHsI, 3aKOHBI COXPAHEHHsI UMITYJIbCa U MEXaHHMYECKON
SHEpPruH, CBsI3b PaOOTHl CHJIBI C M3MEHEHHEM MEXaHWYECKOW HHEepruH,
yCIIOBHSI paBHOBECHS TBEPIOTO Tena), MPU ITOM HUCIOIH30BATh
MaTeMaTUYeCcKoe  BBIPAKEHHE  3aKOHOB, yKa3plBaTh  yCJIOBHS
NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHHUS HUMITyJIbCa U
MEXaHWYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;
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aQHAJU3UPOBATH U OOBSICHATH TETUIOBBIC MPOLIECCHl U SIBJICHUS, UCIIOJIb3Ys
ocHoBHble TmonokeHuss MKT u 3aKkoHBI MOJEKYISIpHOM (U3MKH U
TEpPMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KUHETUYECKOW JHEpPruel TEIUIOBOrO JBWKEHUS W KOHILIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEW KUHETUYECKOU
SHEPTUEN TEIJIOBOTO JIBMKEHUS €r0 YaCTHL, CBSA3b JABICHUSA UIACAIBHOTO
rasa C KOHUEHTpAaUMEW MOJEKYJI U €ro TEMIIEpaTypo, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpaHEHMs HPHEPIHH B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIIOIb30BaTh
MaTEMaTUIECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
NPUMEHUMOCTH ypaBHEeHUs MenaeneeBa—KnaneipoHa;

aQHAJIM3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBJICHUS, WCIOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTCHIIUAIIbLHOCTh
BJIEKTPOCTATUYECKOTO TMOJIsl, MPUHUMI CYINEPHO3ULHAN DICKTPUUECKUX
MOJIEH, MTPU 3TOM YyKa3blBasg YCJIOBHUS NMPUMEHMMOCTH 3akoHa KylioHa, a
TaKXe€ TMPAKTUUYECKHM BaKHBIE COOTHONIEHUS: 3aKOHbI OMma g y4acTka
Henu W Uil 3aMKHYTOM D3JIEKTPUYECKOW Menu, 3akoH Jlxoyns—JleHna,
npasmia Kupxroda, 3akonsr apazaes A 2IEKTPOIN3a);

ONMKCHIBATh (DPU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3YyS BEIMYHHBI:
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, IIOTCHIMAJIbHAS DJHEpPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKash SHEprus, padoTa CUIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHJIA TSIKECTH, CUJIa YIPYIOCTH, CWJIA TPEHHUS, MOLIHOCTb,
SHEPrus B3aUMOJCHUCTBUA Tena ¢ 3emi€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ymnpyroi aedopmari MpPYKUHBL, KOJMYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAWHAMUKE, BHYTPECHHSS
SHEPrUs WJACATBHOTO OJHOATOMHOTO Trasa, padoTa UACAIBHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JIEKTPUUECKOE MOJIE, HANPSIKEHHOCTD AJIEKTPUUECKOTO OIS,
HaINpsKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspDKEHHOrO Iiapa B
BAKYyM€ U B JHDJICKTPUKE, NOTECHUHAT 3JIEKTPOCTATHYECKOrO MOJIs,
Pa3sHOCTh  MOTEHUMAJIOB,  JJICKTPOABMXKYILAs  CWJa, CHJIa  TOKa,
HaIpsoKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapajuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOTO MOJIA
KOHJICHCATOPa;

OOBSICHSITP ~ OCOOEGHHOCTM  MOpOTEKaHUs  (U3NYECKUX  SIBIICHUM:
MEXaHUYECKOE JBWKECHWE, TEIUIOBOE JBWKEHUE YaCTUIl BELIECTBA,
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TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHXKEeHHUE, nuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCAllUsl, TJIABJICHUE U KPUCTAUIN3AIUsl, HAITPABICHHOCTD
TEIUIONEPEIaun, JECKTPU3ALMUS TEJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOT O MMPOBOJIHUKA;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMUMHBI OT
IpYyrol ¢  UCIHOJB30BaHUEM  NPSIMBIX  U3MEPEHUN, TIPU  OTOM
KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBATh PE3yIbTaThl IMOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIUYUH B BHUAEC TIpaduUKoOB ¢ Y4ETOM
a0COJIFOTHBIX MOTPEITHOCTEH M3MEPEHUH, JIeTIaTh BBIBOJIBI 11O pe3ysibTaTaM
UCCIIEJOBAHNS;

POBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIUYUH, TPU STOM
BLIOMPATh ONTUMAJIBHBI METOJI U3MEPEHUs, OIICHWBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
IIPOBOJIUTH OIBITHI IO TIPOBEPKE MPEJIOKESHHON THUIIOTE3bI: TIJIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
NOJIyYEHHBIE PE3YJbTAaThl W [€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON
TUTIOTE3HI;

coOro1aTh paBmiia 0€30MacHOTO TPy/Ja IMpH MPOBEACHUHN MCCIEIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIEN0BATENbCKOM M TIPOEKTHOM JEATENbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemaTh pacy€THbIE 3aJayd C SBHO 33JlaHHOW W HESBHO 3aJaHHOU
¢u3nyuecko MOJEeIbI0: Ha OCHOBAaHWMHM aHAIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckoil MopenH, OTBedarolield TpeOOBaHUAM  3aJlauu,
OpUMEHSATh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJAThl
¢u3nUecknx TEOpUN TMpPU HCIOIB30BAHMM MAaTEMAaTUYECKUX METOJ0B
pelieHns 3a/1a4, MPOBOAUTh PACUEThl HA OCHOBAaHUU MMEIOIINXCS JAHHBIX,
aHAJM3UPOBATH PE3yJbTaThl U KOPPEKTHPOBATH METOABI PEUICHUS C
Y4€TOM MOJTYYEHHBIX PE3YIbTATOB;

pemiath KadyecTBEHHBIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMHA 3HAHUHN U3 JIPYTUX
IpPEAMETOB E€CTECTBEHHO-HAYYHOrO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pACCYXKICHUIN C OOPOM HA W3yUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBSACHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTHYECKUX MPOLIECCOB;
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NPUBOJUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOLIETO
MHpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCIEACTBUSA OBITOBOM U MPOU3BOJICTBEHHON
NEeSTENbHOCTH YEJIOBEKa, CBS3aHHOW € (DU3UYECKUMHU MPOLIECCAMH, C
NO3ULUH HKOJIOTHYECKON O€30aCHOCTH, MPEACTABICHUN O pallMOHAIBHOM
IPUPOJIONOJIB30BAHUM, @ TAK)KE PA3yMHOM HCHOJb30BAHUU JTOCTHKECHHI
HAYKAd MW TEXHOJOTMW JJs JaJbHEUIIETO Pa3BUTUSA YEIOBEUYECKOTO
00I11eCTBa;

OPUMEHSTh pa3iuyHble CIOCOObl paboThl ¢ MHPOpMaLUEH (PU3NUECKOTO
collepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUN, TPHU 3TOM MCIOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJIA TOUCKA, NepepadOTKHM M MpEeAbSBICHUS Yy4eOHOU u
HAYYHO-TIONYJISIPHON MHGOPMAIIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALIUN
uHbOpMAIIMK, TOJYYCHHOW U3 PA3NIMUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyr0  HWHGOpPMAIMI0O U  OLEHHBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA MHPOpPMALIUK;

IIPOSIBIISITH OpraHu3alMOHHbIE 51 II03HABATEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO ~ NPUOOpPETeHHs  HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS IPOEKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C HCIOJHEHUEM pPA3IUYHBIX COIMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAllMOHAIBHO PACIPENEIATh AesTEIbHOCTD
B HECTAaHJIAPTHBIX CUTyalUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 W3
YYaCTHUKOB TPYIIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIIATh MOTHBAIIMIO K Oyaymieil mpopecCHuOHAIbHON JAESITEIBHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xonmy oOydenuss B 11 knacce mpenMeTHbIE pe3yJlbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

MOHUMATh Ppodb (QU3UKK B  DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COIMAJIEHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
¢u3MKN B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJIb ACTPOHOMHUH B
NPaKTUYECKON  JEeSATEIbHOCTH 4YeJOBEKa M JaJIbHEWIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUHU, 3HAUCHHE OMUCATENIbHOW, CUCTEMATU3UPYIOUIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uku, poiab Quznueckoil Teopur B (POPMHUPOBAHUHU TMPEICTABICHUI O
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(¢u3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJE;
paznuyarh YCJIOBHMS NPUMEHHMMOCTH Mojeled (U3MYeckux Tea U
MPOLIECCOB  (ABJICHUI): OJHOPOAHOE DIIEKTPUYECKOE M  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MaTEMaTUYECKUN MasITHUK,
UjeadbHBI TPYXKUHHBIM MasSTHUK, TapMOHUYECKHE BOJHBI, HCATbHBIN
Kosie0aTeabHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIN CBETA;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE TMPOIECCHl U SBIICHUA,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI D3JEKTPOJIMHAMUKU U
CHEIUANIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs
ANIEKTpUYECKOro 3apsiiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBi3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJICKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  TMOCTYyJaThl  CIEUHUATBbHONM  TEopuu
OTHOCUTEJIBHOCTH DUHIITEWHA);

aHAIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHHUsI ~ KBaHTOBOM  (Gu3uKK  (ypaBHeHHEe  DWHINTEWHa  AJd
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOIIIEHUS Heompenenénnocteit ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTHU B SACPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTHBHOTO pacraja);

ONMHCHIBATh (DU3UYECKUE TPOLECCHl U SBJICHUS, HCIOIb3YyS BEIMYHHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTSHIHAN JIEKTPOCTaTUYECKOTO
NoJisl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJBIKYIIAsA CuUla, WHIYKIUSA
MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMIEpa, UHIYKTUBHOCTD,
ANEKTPOABMAKYIAS CUJIa CAMOMHAYKIHUHU, SHEPrus MArHUTHOTO MOJs
IPOBOJIHMKA C TOKOM, PEIATUBUCTCKUI HUMITYJIbC, IIOJHAs SHEPrus,
SHEpPrusi MOKOsi CBOOOJHOM 4YaCcTHULbI, PHEPIHs U HUMITYJIbC (POTOHA,
MacCOBO€ YHUCJIO U 3aps]l pa, SHEPIHs CBSI3H s71pa;

OOBSICHATH  OCOOEHHOCTHM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKITUS, PE30HAHC, HHTEp(EepeHIIHS
BOJIH, Ju(pakuusi, JIUCHepcus, TIOJHOE BHYTPEHHEE OTpaKeHHeE,
dotoanexTpuueckuii dpdexr (dhoroaddekr), anpda- u OeTa-pacmagbi
a51ep, raMMa-u3JIydeHHe slep, (PU3nYecKue NPUHIMIBI CHEKTPAIbHOTO
aHanu3a v paboThI Jia3epa;
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OTPENENATh HANpaBICHUE WHIYKIIMM MarHUTHOTO TMOJiS MPOBOJHHKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTH U300paXKEHUE, CO3aBaEMOE TIIIOCKUM 3€pKajioM, TOHKON JTIUH30,
Y PaCCUUTHIBAThH €0 XapaKTePUCTUKH;

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TOHSATHS, TECOPUU U
3aKOHBI JIJI1 aHalu3a ¢ OOBsACHEHUS  (U3UYECKUX IPOIIECCOB,
MPOUCXOISIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUS HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/ U BeeneHHoi;
IMPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, TMPU HTOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpOBAaTH pe3yJbTaThl TMOJYYCHHOW  3aBHUCUMOCTH
¢u3nyeckux BENIMYMH B BHAE Tpa@UKOB C Y4E€TOM aOCONIOTHBIX
NOTPENTHOCTEH  W3MEpPeHui, JefaTh  BBIBOJBI 1O  pe3yJibTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIMYUH, TPU STOM
BBLIOMPATh ONTUMAIBHBIM METOJl W3MEPEHUs, OIICHWBATh aOCOIIOTHBIE U
OTHOCHUTEJIBHBIC TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHU;
IIPOBOJIUTH OIBITHI TI0 TIPOBEPKE MPEIJIOKESHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyC€ MPEISIOKEHHON
TUIIOTE3BI;

OMMUCHIBATh METOJbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOro1aTh MpaBmiia 0€30MacCHOTO TPpY/a MPH MPOBEACHUN MCCIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, IpakKTUKymMa HW  y4eOHO-
UCCIIEN0BATEIbCKOM M TIPOECKTHOM JEATENIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB 1 JJa00paTOPHOTO 000PYIOBAHUS;

pemare pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
duznueckol MOJENbIO: HAa OCHOBAaHUM aHajdW3a YCIOBHUS BBIOUpATh
duznueckre MOJENH, OTBEYAIOIIHME TPEOOBAHMIM 3a7a4d, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3UYECKUX TEOPUH
OpyU  HCHOJIb30BAHHM MAaTEeMaTUYECKUX METOJOB pEUIeHUus 3ajaad,
IPOBOJIUTH PAcUEThl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJU3HPOBAThH
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUS C YYETOM IMOTYyUYECHHBIX
pE3yIAbTATOB;

pemarh KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA W3
pPa3HBIX pa3aeioB Kypca (PU3MUKHU, a TAKKE UHTErPallMi 3HAHUW U3 IPYTUX
IpPEeAMETOB E€CTECTBEHHO-HAYYHOrO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY PacCyXJACHUMN ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (puznueckue sBJICHHUS;
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WCIIONB30BaTh TEOPETUYECKUE 3HAHHUS [UJIsI OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB,;

NPUBOAUTH TPUMEPHl BKIaJa POCCHUCKMX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIETO
MUpAa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

aHAJIM3UPOBATH M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENFHOCTH YENOBeKa, CBSI3aHHOW ¢ (DM3MUECKUMHU TIPOIECCAMH, C
MO3UIINIA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUA O PAIlMOHAIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIKEHUIN
HayKH W TEXHOJIOTUW /i JalbHEHIIEero pa3BUTHS UYEIOBEUECKOTO
00I1IeCTBa;

NPUMEHSTh pa3nyHbIe CIOCOOBI paboThl ¢ MH(popManuen (GuzmueckKoro
COJIEp)KaHUSI C HCIIOJIb30BAaHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHUH, TIPU ITOM HCIIOJIB30BaTh COBPEMEHHbIC WH()OPMAaIMOHHBIC
TEXHOJIOTUM I TIOWCKA, TIepepabOTKHM W TIPEIbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOW WH(GOPMAaLUU, CTPYKTYPUPOBAHUS W UHTEPIIPETAIIUN
UHPOpPMAINK, TOTYyYECHHOW W3 pPa3IMYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATh  TMONy4daeMyr  HWHpOpMalMIO ¥ OlEHWBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWH, TaK ¥ Ha OCHOBE
aHaJlM3a NCTOYHNKA WHPOPMAITUH;

TPOSIBIISITH OpraHHU3aIMOHHBIC " TI03HABATEIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUs HOBBIX 3HAHWH B Ipoliecce
BBITTOJTHCHHUS ITPOSKTHBIX U YU4EOHO-MCCIIE0BATEIBCKUX PadoT;

paboTath B TpYIIE C WCIOJTHCHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIlMOHATBHO PACTIPEALIATh ACSITEILHOCTD
B HECTAHJAPTHBIX CUTYaIlUsAX, aJICKBATHO OIICHWBATh BKJAJ KaXKJIOTO W3
YYaCTHHUKOB I'PYIIIbI B pEIICHUE pacCMaTpUBaeMoOl IPOoOIIeMbl;

HPOSIBIATH MOTHBALMIO K Oynyliel npodecCHoHaIbHON AEITEIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIIAL.
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10.1

JleMOHCTpHpOBAaTh Ha MPHUMEPAX POJb U MECTO (M3MKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHULBl NPUMEHEHUS W3YYEHHbIX (DU3MUECKUX MOJeNen:
MaTepuajgbHas TOYKa, MHEpLUaIbHas cUcTeMa OTcuéTa, aOCOJIIOTHO TBEPIOE
TEJ0, WJCaJbHBIA Ia3; MOJEIN CTPOCHHS Ta30B, )KUIAKOCTEW M TBEPIBIX TEN,
TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelIeHnH GU3NYECKUX 3a]1a4

10.3

Pacnio3znaBath ¢u3nueckue sSBiIeHUS (IPOLECCH) U OOBSICHITH UX HA OCHOBE
3aKOHOB  MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOM TEOpUU  CTPOCHHS
BEIIECTBA U  DJIEKTPOJMHAMHUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHUE, CBOOOJHOE TaJeHue Tel, JBWKEHHE TIO0
OKPYXXHOCTH, WHEpUHs, B3auMmojencTBue Tei; auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHE JKUAKOCTEH M TBEPIBIX TeJ, M3MEHEHHEe o00bEMa Teln
IpU HarpeBaHuM (OXJAXIEHWM), TEMJIOBOE paBHOBECHE, HCIAapEeHHeE,
KOHJIEHCAllMs, IUIABJIEHUE, KpUCTAIM3al|sl, KUIICHUE, BJIAXXHOCTh BO3/yXa,
MOBBIIIEHUE JIaBJICHUS Ia3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30IIpoleccax; JEKTpU3alus Tell,
B3aMMO/JIEHICTBHE 3apsIJI0B

10.4

OnuceiBaTh MEXaHHYECKOE JABYKCHUC, HCIIOJIB3YS (1)I/ISI/ILICCKI/I€ BCIIMYHUHBI:
KoopauHaTta, IIyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, Macca TCjia, CUJia,
HMITYJILC TCIa, KHMHETHYCCKas SHEpIu-, noTeHIaJllbHaA OHEPIus-,
MEXaHHU4YCCKas pa60Ta, MCXaHNYCCKass MOIMHOCTG; ITPH OIMMCAaHWH ITPABUJIIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIIMYUH, UX 0003HaUYEHHS U
CAMHHUIIBbI, HAaXOAUTb Q)OPMYHH, CBA3BIBAIOIIUC TAHHYIO (bHSPI‘-ICCKyIO
BCJIIMYNHY C IPYIr'UMHU BCIMYNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBbIE CBONCTBA Tel W TEIUIOBBIC SIBJICHUS,
UCNOJb3ys (U3UYECKUE BEIMYMHBI: JABJIECHHE Ia3a, TeMIepaTypa, CpeiHss
KHHETUYeCKast SHEprus Xa0THYECKOTO JIBYKCHHUS MOJIEKYI,
CPEIHEKBAAPAaTUYHAs] CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIMJIOThI, BHYTPEHHSISA
SHeprus, paborta rasza, Ko3()(UIMEHT MOJE3HOTo MAEUCTBUS TEILUIOBOIO
JIBUTaTelNs; MpU ONUCAaHMM NPAaBUIBHO TPAKTOBaTh (PU3MUECKUIl CMBICT
UCTOJIb3YeMbIX BEJIMYUH, UX 0003HAYEHUS U €MHUIbI, HAXOJUTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BETUUMHY C IPYTHMHU BEIUYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOMCTBA BCIICCTBA n
QJICKTPUYCCKHUC ABJICHUA (HpOI_ICCCBI), HCIIOJIB3Ys (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:
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JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE TMOJie, HaNpsLKEHHOCTh — I10JId,
IOTEHIMAJ, PA3HOCTh ITOTEHLMAJIOB; NP ONKMCAHUM NPABHIBLHO TPAKTOBATH
(GU3NYEeCKUN CMBICT MCIIOJIB3YEMBIX BEJIHMUYWH, MX 0003HAYCHUS U €IAUHUIIBL;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINAE JAHHYIO (H3UYECKYIO BEIUYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaTh (PU3MUYECKHE MPOIIECCHl U SIBICHHSA, HCIONB3Ys (prusmueckue
3aKOHBl M TPUHLUIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonbl
HploToHa, 3aKOH COXpaHEHHS MEXaHWYECKOM SHEepruu, 3aKOH COXpaHEHUs
UMITyJbCa, MPUHLIMII ~ CYNEPHIO3ULIMU  CHUJI, HPHUHLUI  pPaBHONpPABUSA
MHEPLUHUAIBHBIX CHCTEM OTCYETA; MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBL, CBS3b CPEIHEN KHUHETUYECKOU
SHEPruu TEIJIOBOIO JBIKEHUS MOJIEKYJl C aOCOJIIOTHON TeMmmeparypoii,
MEPBBIA 3aKOH TEPMOJUHAMHUKH; 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsija,
3akoH KynoHa; mpu 3TOM paznuyarh CIOBECHYIO (GOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BbIpaXXEHHE U YCIOBHS (IpaHULbl, 0071acTH) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPUHIUIBI JEHCTBUS MAaIUH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3auyaTh  yCIOBHA  HMX  0e30MacHOro
HCIIOJI30BAHUS B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI IO WCCIEIOBAaHUIO (U3WYCCKUX SBICHUHA U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUIA; TIPU 3TOM
dbopmynupoBaTh mpobiemMy (3a7ady) W THUIOTE3y ydeOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIUIOKEHHOTO 000PYI0BaHUs, IPOBOJUTH OTIBIT U
(bopMyITHpPOBATh BBIBOIbI

10.10

OCYH.[CCTBJ'IS[TB IIPsAMBIC 1 KOCBEHHBIC U3MCPECHUSA (1)1/13I/I‘IGCKI/IX BCJIIMYMH; IIpU
3TOM BBI6I/IpaTI) ONTHUMAJILHBIA  CIIOCOO U3MCPEHUA MW HCIOJIB30BaThb
HN3BECTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

Hccnenosath 3aBUCHUMOCTH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCINYHNHaAMH C
HCIIOJIb30BAHUCM  IIPAMBIX I/ISMepeHI/Iﬁ; Inpu  3TOM  KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCHpOBaTB PE3YyJIbTAThI HOHy‘leHHOﬁ 3aBUCUMOCTHU
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/IH u I‘pa(bI/IKOB, ACJIaTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath mpaBuiIa 6e30MacHOrO TpyJa MpU NPOBEAECHUU MCCIENOBAHUN B
paMKax y4eOHOTro 3KCHEpUMEHTa, y4eOHO-MCCIIe0BATENbCKON 1 MPOEKTHON
JESITEIBHOCTH  C  MCMOJb30BAHUEM  M3MEPUTEIBbHBIX  YCTPOMCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemars pacuy€rHble 3amauu C SIBHO 3aJaHHON (DU3MUECKON MOJENbIo,
UCTIONB3Ys (PM3MUECKHe 3aKOHBI U MPHUHIIMIIBI; Ha OCHOBE aHAIM3a yCIOBHS
3a/1au¥ BEIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3NUECKHE BETUIUHBI U
(dhopmMyIbl, HEOOXOAUMBIE AJIsl €€ pelleHus, TPOBOAUTH PAaCUEThI M OLIEHUBATH
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PEATBHOCTH TIOTYYCHHOTO 3HAYCHUS (PU3NIESCKON BETMIUHBI

10.14

Perrate kauecTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHUECKH HETPOTHBOPEUHUBYIO
LETOYKY PACCYKJICHHI C OMOPOH Ha M3y4EeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

10.15

Wcnonb3oBarh  mpu  pemieHUH — y4yeOHbIX ~ 3a7ad  COBPEMEHHBIE
WHGOpPMAIIMOHHBIE  TEXHOJIOTHM Ui TIOMCKAa,  CTPYKTYPHPOBAHW,
UHTEpIpeTaluy W MpeJICTaBiIeHUs Y4eOHOW U  HAay4yHO-TOMYJSIPHOM
nHpopMaluy, TOJY4YEeHHOW U3 pa3jIMYHbIX HCTOYHHKOB; KPUTHUYECKU
aHAIIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBouTE MpUMeEpHI BKIaZa POCCUMCKUX U 3apyOexHBIX Y4EHBIX-(PU3UKOB
B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTuyeckre 3HaHUS MO (U3UKE B MOBCEIHEBHOW YKU3HU
uis  obecriedeHHsi 0€30MacHOCTH MpU  oOpamieHMH ¢ npubopamud U
TEXHUYECKUMHU YCTPOMCTBAMU, IUISI COXPaHEHHs 3J0POBBS M COOJIOICHUS
HOPM 3KOJIOTMUYECKOT'0 MIOBEICHUS B OKPYKAIOLIEH cpene

10.18

PaGotaTh B rpymme ¢ BBINOJHEHHEM pa3IHYHBIX CONUAIBHBIX POJICH,
TUTAHUPOBaTh pabOTy TPYIIbI, PAllMOHAIBFHO PACHpPEICsaTh OOsI3aHHOCTH U
TUTAHUPOBATh JIESTEIPHOCTh B HECTAHIAPTHBIX CHTYalHsAX, aJCKBaTHO
OIICHWUBATh BKJIAJ KAKIOTO W3 YYAaCTHHKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CpPeHEro 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B TMPAKTUYECKOW [EATEIbHOCTH JIOJCH, ILEeIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

YYUTHIBATh IrpaHulbl TPHUMCEHCHUS HN3YUCHHBIX (I)I/I3I/ILIGCKI/IX MOJIETICH:
TOYEYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, SAACpHAsA MOJACIL aTOMa, HYKJIIOHHAsA
MOJECJIb aTOMHOI'O dApa IpH pCHICHUN (I)I/I3I/I‘IGCKI/IX 3aaa4

11.3

Pacno3HaBath (I)I/I3I/I‘-ICCKI/IC SABJICHUA (HpOHCCCLI) 1 OOBSACHATH UX HAa OCHOBE
3dKOHOB  JJICKTPOAWMHAMHUKU U KBAHTOBOM (I)I/ISI/IKI/IZ QJICKTpHUYCCKad
OpOBOAUMOCTL, TCIIJIOBOC, CBCTOBOC, XMUMHYCCKOC, MAI'HHUTHOC JIeNCTBUS
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TOKa, BSaHMOHeﬁCTBHC MAarHuToOB, JJICKTpOMAarHuTHasA WHIAYKIHA, Z[eﬁCTBHC
MAaroMuTHOIO 1I0Jid Ha MOPOBOJHHUK C TOKOM H HBHH(YHIHﬁCFI 3apsanm,
AJIEKTPOMArHUTHBIE KOJIEOAHHUS M BOJHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHHE
CBETa, OTpaXCHHE, MpeJOMJICHHEe, UuHTepdepeHnns, audpakuus U
HoJSIpU3alusl  CBeTa, JMCIepCcHs cBera, (orodnekrpudeckuii ekt
(dpoToaddekT), cBETOBOE TaBICHHE, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTpa
aToma BOJIOPO/Ia, €CTECTBEHHAs! U MICKYCCTBCHHAS PaJIMOAKTUBHOCTD

11.4

OnwuceIBaTh W3Yy4EHHBIE CBOMCTBA BeUIECTBA (DJIEKTPHUYECKHE, MArHUTHBIE,
ONTUYECKHE, DJICKTPUYECKYIO IPOBOAMMOCTb  PAa3IMYHBIX Cpea) |
JJIEKTPOMArHUTHbIE  sBJIEHUS  (NIPOLIECCHI),  MCMONb3yd  (hU3HUecKue
BEJIMYMHBI: JJIEKTPUUYECKUH 3aps]l, Cujia TOKa, EKTPUUYECKOE HAIpsKEHHeE,
AIEKTPUYECKOE COMPOTHBIICHHUE, Pa3HOCTh noTeHnuainos, JJIC, pabora Toka,
WHAYKIMST MarHUTHOTO TOJIs, cviia Amriepa, cuia JlopeHia, HHAYKTHBHOCTh
KaTyIIKH, SHEPTHS JICKTPUIECKOTO W MAarHUTHOTO TOJIEH, TIEPUO]] U 9acTOTa
KoJiebaHui B KoyieOaTeTbHOM KOHTYpE, 3apsii W Cujla TOKa B TIpOIlecce
TapMOHHUYECKHUX D3JICKTPOMArHUTHBIX KoJIeOaHUH, (okycHOe paccTosiHEe W
ONTHUYECKAs CUJIa JIMH3bI; PU OMMCAHUU TPABUIIBHO TPAKTOBATh (PM3UYECKUIA
CMBICIT HCIIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUEHHUs M €AMHMUIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMU
BEITUYMHAMHU

115

OnuceiBaTh M3y4YCHHbIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCHOJb3Ys
(u3nueckre BETMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U
4acToTa CBETa, PHEPrus U UMITYJIbC (GOTOHA, IEPUOJ MOTypacnaaa, SHEeprus
CBSI3M aTOMHBIX sJIep; MPU ONMUCAHUM MPABUIBHO TPAKTOBATh (DU3UUYECKUUN
CMBICT HCIIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUEHHUS M EAMHMUIIBI; YKa3bIBaTh
(hopMyIbl, CBS3BIBAIOIINME JAaHHYIO (PU3MYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NUECKON BEITHUNHBI

11.6

Ananu3upoBath (GU3NYECKUE MPOLECChl U SIBJICHUS, UCIONIb3Yys (prusnueckue
3aKOHbl W TNpUHOMIBL: 3akoH Owma, 3aKOHBI TOCIENOBATEILHOIO U
HapasieNbHOr0 COSAMHEHHsI IPOBOJHUKOB, 3akoH Jxoymns — JleHua, 3akoH
JIEKTPOMArHUTHOM WHAYKIMH, 3aKOH HPSIMOJIMHEHMHOTO pPacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI NPEIOMJICHHsS CBETa, YpaBHEHHE
OiHmTetHa A8 QoTordexra, 3aKOH COXpAaHEHHUS DHHEPIUH, 3aKOH
COXPAaHEHHUs MMIIYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO 3apsia, 3aKOH
COXPAaHEHHs MacCOBOTO YHMCIJA, MOCTYJIaTbl bopa, 3aKOH paaMoOaKTUBHOTO
pacmaza; MpH 3TOM pPa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKO€e BbIpaXKeHUE U yCI0BUA (TPaHULIbI, 00JaCTH) TPUMEHUMOCTH

11.7

Ol'Ipe)leJ'IHTL HaIlpaBJICHUC BCKTOpPa HHAYKIOIHUN MAargauTHOTO oJIA
MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua
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11.8

Crpouth u omnuceiBaThb H300pak€HUE, CO3JABAEMOE IUIOCKMM 3EpKalioM,
TOHKOMW JIMH30H1

11.9

BBITIOJIHATE AKCIIEPUMEHTHI 10 HCCICAOBAHUIO (DU3MYECKHX SBICHHHA U
IIPOIECCOB C MUCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPECHUI; TIPH ITOM
dbopmynmupoBath TpobieMy (3amady) W THIOTE3y Y4eOHOTO IKCIEPHUMEHTA,
coOuparh yCTAaHOBKY M3 MPEIOKEHHOTO 000PYIOBaHMS, TPOBOJAUTH OIBIT U
(hopmMyIUpOBaTh BBIBOJIBI

11.10

OcymiecTBIATh NpsSMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIUYUH; IIPU
9TOM BBIOMpATh ONTHUMAIbHBIA CHOCOO HW3MEPEHHs] M HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNUN

11.11

UccnenoBate 3aBUCHMMOCTH  (U3HYECKHUX BEIMYMH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH
pe3ynbTaThl OJYICHHOW 3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BHJIEC TaOIHUII
1 rpaduKOB, JIEIAaTh BBIBOJIBI 0 PE3YJIbTaTaM HCCIEIOBAHUS

11.12

CoOmronath mpaBuia 0€30MacCHOTO TPy/Aa MPH MPOBEIACHUH MCCIEIOBAHUN B
paMKax ydeOHOTO JKCIIEpHMEHTa, Y4eOHO-MCCIIEeIOBATEIHCKONH U MPOESKTHOM
NESITEeTbHOCTH C  WCIOJIb30BAaHUEM  WM3MEPHTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYTIOBAHUS

11.13

Pemate pacu€THbie 3amaund ¢ SBHO 3aJaHHOW (PU3UUYECKOHW MOJEIbIO,
WCTIONB3Ys (pr3MUecKne 3aKOHBI W MPUHIIUIBI, HA OCHOBE aHAW3a yCIOBUS
3a/1auu BIOMPATh (PU3UYCCKYIO MOJIEIh, BBIICTATh (PU3HUYECKUE BEIIMUYUHBI U
(hopmysbl, HEOOXO0AUMBIE JUIsI €€ PeIIeHHs], IPOBOANTH PACUEThI U OIECHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETMYUHBI

11.14

PemaTe kauecTBEHHEIC 3aaa4u: BBICTpauBaTh JIOTHYCCKHU HEIIPOTUBOPEUYHNBYIO
LOEIMOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(1)1/131/1qu1<1/16 SABJICHHUA

11.15

Hcnonn3oBarh IIpH PCLICHUHA y‘le6HHX 3aJa4 COBPCMCHHBIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTMHN JJIA IIOMCKaA, CTPYKTYPUPOBAHNA,
HHTCPIIPCTAIMKN W IPCACTABICHHA y‘Ie6H0ﬁ n HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ U3 Pa3jIMYHbIX HCTOYHHKOB; KPUTHYCCKH
AHAJIU3UPOBATD MOJIY4aCMYHO I/IH(bOpMaI_II/II-O

11.16

OOBSCHATH TMPUHIMIBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX O€30MacHOr0 UCHOJb30BAaHUS B
IMOBCEIHEBHOMN YKU3HU

11.17

[TpuBoAMTH mpHUMeEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pPa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHYecKUe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU
s obecrieueHusi 0€30MAaCHOCTHM MpH  OOpalleHnu ¢ npudbopamu U

50




Kox

HPOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM

NPoBepPsSIeMOro .
o0pa3oBaTeIbHONM NPOrPaMMBbI CpeiHero o01mero 00pa3oBaHus
pe3yJbTara
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXpPAHEHUS 370POBbsS M COOIIOACHUS
HOPM 3KOJIOTMYECKOI'0 MOBEACHUS B OKPYKAIOLIEH cpenie
PabGorare B rpynme ¢ BBIIOJHEHHUEM pa3iMYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAlMOHAIBFHO PACHpPEICTsITh OOSI3aHHOCTH U
11.19 IJIAHUPOBATh JCATENBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, AaJeKBaTHO

OLICHUBATH BKJIaJ KaxXa0ro nu3 Y4aCTHUKOB TPYIIIIbI B peicHue
paccMaTpuBaeMoi MpoOIEMBI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Kox
MPOBEPAEMOro
3JIeMEeHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®usnka — Hayka O mpupoje. Haydunble MeTOAbl MO3HAHMS
OKpyXaromero wmupa. Poilb 3KcepuMeHTa M TEOpUU B
IpoLEecCce MO3HAHUS TPUPOAbL. DKCIIEPUMEHT B (PU3HKE

1.2

MonenupoBanue  (GU3NYECKUX  SBJIEHUH U MPOIIECCOB.
Hayunsle runoressl. @u3nyeckne 3aK0HbI U TEOPUH. ' paHUIIbI
MIPUMEHUMOCTH buznyeckux 3aKOHOB. [TpuHIHN
cooTBercTBUsA. Pomp u Mecto Qusnmku B (GOpMUPOBAHUU
COBPEMEHHOM HaydyHOW KapTHUHbl MHpPA, B MPAKTHYECKOU
NEeITEeIbHOCTH JTI0IEN

MEXAHUKA

2.1

KNMHEMATHKA

211

Mexannueckoe ABuxkeHne. OTHOCUTENBHOCTh MEXaHHUUECKOIO
nexeHus. Cucrema otcuéra. Tpaekropus

2.1.2

[lepemenienue, ckopocTh (CpelnHsis CKOPOCTb, MIHOBEHHas
CKOPOCTh) M YCKOPEHHE MaTepHalbHOM TOYKH, UX MPOEKLUU
HAa OCH cucCTeMbl KoopauHat. CroXeHue mNepeMelieHuil u
CIIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE PSIMOJIMHEHHOE
nBukeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUs, MyTH U TepeMelIeHUs] MaTepUaIbHON TOYKU OT
BpEMEHU

214

CBoOoaHOE MmajieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS

2.15

KpHBOHHHCﬁHO@ JABUOKCHUC. PaBHOMepHOC JBHXXCHUC
MaTepHaHLHOﬁ TOYKH II0 OKPYKXHOCTH. VraoBas CKOPOCTD,
JIMHEMHAas CKOPOCTh. Hepnoz[ n qacToTa.
L[eHTpOCTpeMI/ITeJ'ILHOC YCKOpPCHUC

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABHUXKXCHUC CHAPAAOB,
LCITHBIC U PEMCHHBIC IIEpCaavIn

2.1.7

[IpakTuyeckue paboThl. M3MepeHHe MIHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IIYTSAMH, NPONACHHBIMU
TEJIOM 3a IOCJIEN0BATEIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHHU
IIPM PaBHOYCKOPEHHOM [BM)KEHUU C HAYaJIbHOM CKOPOCTBIO,
paBHOM Hymo0. HM3ydeHue IBWKEHMS IIapuKa B BSA3KOU
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KUOKOCTU.  M3ydeHwe  JBJKEHHS  Teia, OpOIIEHHOTO
TOPU30HTAIIBHO

JTMHAMUKA

[Ipunnun  otHocutenbHOCTH  [anmunes. IlepBeiil  3akoH

221 Herorona. MHepuanbHbIe CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnun cyneprno3unum cui
Bropoit 3akoH HproroHa and  MarepuaibHOW TOYKHA B
2.2.3 uHeprmanbHoit cucteme orcuéra (MCO). Tperuit 3akon
HeroToHa a1 MaTepuaibHBIX TOYEK
294 3akoH BceMupHoro Tsirotenus. Cuna Tspkectu. [lepBas
o KOCMHUYECKast CKOpocTh. Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBKEHUS U
2.2.6 cuna TpeHuss mokos.  Koadpdumument tpenms.  Cura
2.2 COTIPOTHBIICHUS TIPH JBHUKCHHUH TEJIa B XKUIAKOCTH WU Ta3e
297 [MoctymaTensHOE ® BpallaTeNbHOE JBI)KEHHE aOCOIIOTHO
o TBEPIOTO Tela
928 MOMEHT CcHJIBI OTHOCHTEIFHO OCH BpamieHus. [lnedo Cutbl.
o Venosus pasHoBecus TBEpaoro tena B MCO
299 Texanueckue YCTpOMCTBA: IO AITUITHUKH, IBUKEHUE
o MCKYCCTBEHHBIX CITYTHUKOB
[Tpaktuueckue paboTel. W3ydyeHue nBuxKeHHs Opycka 0
HAKJIOHHOM IIJIOCKOCTH TIOJ] JCWCTBHEM HECKOJIBKUAX CHIL
2910 HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHHKAIOIIUX B
o nepopmMupyemMoil  Tpy)KHHE W PE3WHOBOM oOpasme, OT
BEIMYMHBI WX jgedopmarmu. VMccinemoBaHue — yciaoBHUA
paBHOBecCHSs TBEPIOTO Tejla, UMEIOIIETO OCh BPAIlCHUS
3AKOHbI COXPAHEHUMA B MEXAHUKE
931 Nmnynbe MaTepualibHOM TOYKH, CHUCTEMbl MAaTePUAIbHBIX
A ToueK. IMITyJIbC CHIIBI M K3BMEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaneHus umiyiabca B UCO. PeakTBHOE IBHKCHHE
2.3.3 PaGora cumbl
2.3.4 MoUHOCTE CUIIBI
2.3 935 Kunernueckass osHeprusi MarepualibHON ToukH. Teopemao
o KUHETHYECKON SHEPTHH
[MoTenmmaneHas sHeprus. I[loTeHnuanbHas >HEPTHsl YIPYTo
2.3.6 nepopmMupoBaHHON MpyKuHBL. [loTeHIManbHAs SHEprus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU
937 [ToTeHnmanpHbie W HEMOTEHIMATbHBIE CUIBL. CBs3b PabOTHI

HEIOTEHIIMAIbHBIX CUJI ¢ K3MEHEHHEM MEXaHUYECKOM OHCPTIUn
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CHCTEMBI Te1. 3aKOH COXpaHCHUA MEXaHUYECKOM SHCPrun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuueckue ycTpoMCTBA: ABMKEHUE PAKET, BOJOMET, KOIIEp,
o IPYXHHHBIN TTHCTOJIET
[Ipaktuueckue paboTsl. 3ydeHue CBSI3U CKOpPOCTEW TeN MpU
2.3.10 Heynpyrom yxpape. HMccrnenoBanue CBsI3M pabOTBI CHIIBI C

W3MCHCHHEM MEXaHHICCKOM SHCPruu TCjIa

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPHH.
311 bpoynoBckoe npuwxkenue. uddysusa. Xapaktep IBHKEHUS U
B3aMIMO/ICHCTBUS YACTHI] BEIIECTBA
312 Moyien  CTpOEHUSI Ta30B, JKHJIKOCTEH W TBEPHBIX Tel U
o 00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJENIEH
313 Macca wmonekyn. KomnmyectBo BemiectBa. IlocrosHHas
o Asorajpo
314 TemnmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana
o temmeparyp Llerbcust
315 Mogens UICAILHOTIO raza. OcHOBHOE YpaBHEHHE
3.1 o MOJIEKYIIIPHO-KUHETHYECKOM TEOPHHU HAEATLHOTO ra3a
AOcomroTHas TeMIiepaTypa Kak Mepa CpeaHedl KMHETHYeCKOU
3.1.6 SHEPTHHM TEIUIOBOrO  JBWIKEHWs dactun Taza. [llkama
temnepatyp KenpBuna
3.1.7 VYpasuenne Knaneiipona — Menneneesa. 3akon JlaibpToHa
['a3oBble 3akoHbl. WM3ompoueccsl B HOEabHOM Traze ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpPMa, H30XO0Pa,
n3zobapa
3.1.9 TexHudeckune ycTpoiicTBa: TepMOMETp, bapoMeTp
[Ipaktuueckne paboTel. HM3MmepeHue Macchl BO3ayXa B
3.1.10 KJIacCHOW KomHarte. VccnemoBaHue 3aBUCUMOCTH — MEXKIY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOro rasa
OCHOBbI TEPMOJAMHAMUKNU
391 Tepmoaunamuueckass  cuctemMa.  BHyTpeHHss — SHeprus
o TEPMOJIUHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
399 KonuuectBo Temmotel u  pabota. BHyTpeHHsis sHeprus
3.2 o OJHOATOMHOTO HAECAJIBHOTO rasza
Bunelr temnomepemaun:  TETIOMPOBOJHOCTb,  KOHBEKIIHS,
3.2.3 usiydeHue. TermnoéMKoCTh Tena. YaenabHas TEIUIOEMKOCTD
BemiecTBa. Pacu€T konmudecTBa TEIJIOTHI MIPH TEIUIONepe1ade
3.2.4 [TepBsiii 3aK0H TepMoauHAMUKU. [IpMeHeHne IepBOTro 3aKOHA
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TEPMOIMTHAMHUKH K U30IIPOIIECCaM. ['padrueckas
UHTEpIpeTanus padoThl ra3a

TermoBsle MamuHbl. [I[pUHIMIBI AEHCTBUS TEIUIOBBIX MAILIMH.
[IpeoOpazoBanus SHEpPruu B TEIUIOBBIX MalllnHaX.

325 Koaddumment monesnoro aeiictus (nanee — KIT[) TemmoBoit
mamuHbl. Hukn Kapao u ero K11
Bropoii 3akoH TepmonuHamuku. HeoOpatumocTh poneccos B

3.2.6 npupojsie. TernoBble ABUrareiad. IJKOJIOTMUECKHUE IMPOoOIeMbl
TETUIOOHEPTEeTHKH

397 TexHuueckne ycTpoicTBa: ABUraTellb BHYTPEHHETO CTOPaHMS,

o OBITOBOM XOJIOMIBHUK, KOHUIIHOHED
3.2.8 [IpakTnueckue padboTel. 3Mepenue yneiabHOM TEII0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE [IEPEXO/IbI

[TapooOpazoBanue M KoHAeHcauus. VcmapeHue W KUIIEHHE.

3.3.1 YaenpHas ~ TEIIOTa  MAapoOOpa3oOBaHUS.  3aBUCHUMOCTH
TEMIIepaTyphl KUIIEHUS OT JTaBJICHUS
3392 AOcomfoTHasT ¥ OTHOCHWTENBbHAs  BIAXHOCTh  BO3IyXa.
e Hacoimennsiii map
TBépnoe Temno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHUBOTPOTIMS CBOMCTB KpHUCTAIOB. JKHUIKHWE KPUCTAJLIBI.
3.3 CoBpeMeHHbIE MaTEPHUAIIBI
334 [InaBnenue n KpuCTaIM3anys. Y AeIbHAs TEIUIOTA TUIaBJICHHS.
e CyGnumanus
3.3.5 VYpaBHEHHE TEIIOBOTO OajlaHca
TexHudeckue  yCTPOHCTBAa: THIPOMETp M ICHXPOMETD,
336 KQUIOPUMETP,  TEXHOJOTMM  TOJYYEHHS  COBPEMEHHBIX
A MaTepuaJioB, B TOM  4YHCI€  HAHOMAaTepHalIOB, U
HAHOTEXHOJIOTHH
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3yXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
411 DnekTpu3ainusa Ten. OJeKTpudeckuil 3apsia.  JlBa  Buaa
o DIIEKTPUYECKHX 3aPAI0B
41.2 [IpoBOIHMKH, NTUANEKTPUKH U MOJTYITPOBOIHUKA
41 4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
. 414 Bsaumonelicteue 3apsnoB. 3akoH Kynona
Onexrpudeckoe mnosie. HanpskEHHOCTh 3JIEKTPUYECKOTO TOJIS.
4.1.5 [IpuHnun CYNEPIIO3HIINN. JIluaun HaNpsHKEHHOCTU
IEKTPUUYECKOTO TOJIS
4.1.6 Pabora cun snexrpocratuueckoro noiist. [lorennunan. Pasnocts

55



IIOTCHIIAJIOB

HpOBOI[HI/IKI/I U JUDBJICKTPUKU B IMOCTOAHHOM 3JICKTPUYCCKOM

411 noste. JlusnekTprudeckast POHUIIAEMOCTh
418 OnektpoéMkocTb. KonaeHcaTop. DJIeKTpOoEMKOCTh IUIOCKOTO
o KOHJIEHCATOPa. DHEPrHsl 3apsHKEHHOTO KOHICHCATOpa
TexHu4eckue  yCTpOMCTBA:  JJIEKTPOCKON,  DIEKTPOMETD,
4.1.9 AJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHUE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
4110 [Ipaktnueckue  paGotel.  M3MepeHue  3eKTpo€MKOCTH
o KOHJIeHCAaTOPa
OCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX
4921 VYcnoBus CymecTBOBaHUS MOCTOSHHOTO JIEKTPHYECKOTO TOKA.
o Hcrounuku Toka. Cuia Toka. IToCTOSIHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma aist ygacTka Lenu
423 DIJIEKTPUYECKOE CONMPOTUBIICHUE. Y IEIBHOE COMPOTUBIICHUE
o BEILIECTBA
494 [MocnenoBarenpHOE, MapauIeTbHOE, CMEIIAHHOE COCITMHEHHE
o MPOBO/THUKOB
4.2.5 PaGora snexrpuyeckoro Toka. 3akon Jlxxoyns — Jlenma
4.2.6 MONTHOCTH JIEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuina (manee — OJIC) w BHyTpeHHee
4.2.7 CONPOTHBIICHUE HCTOYHUKA TOKa. 3akoH Owma I TOJTHOU
(3aMKkHyTOI) 3nekTprueckoit renu. Kopotkoe 3ambikaHue
DJIeKTpOHHAs MIPOBOJIUMOCTb TBEPIBIX METaJUIOB.
4.2.8 3aBHCUMOCTh COTPOTUBJICHUST METAUIOB OT TEMIIEPaTypBhl.
4.2 CBepXIpoBOIMMOCTh
429 DJIEKTpUYECKUil TOK B Bakyyme. CBOWMCTBa 3JIEKTPOHHBIX
o IIYYKOB
[HonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs! MPOBOIUMOCTD
4.2.10 MOJIYIIPOBOIHUKOB. CpoiicTBa p-n nepexoja.
[TosryrpoBoIHUKOBBIE TIPUOOPEI
4211 DNEKTPUUECKUH TOK B DIIEKTPOJIUTAX. DJIEKTPOIUTAYECKAS
o JIMCCOLMAINsS. DIEKTPOIIN3
OnekTpuueckuid Tok B razax. (CaMOCTOATENbHBIH U
4.2.12 HECaMOCTOSITENIbHBII paspsn. Pa3znuynble THUIIBI
CaMOCTOSITENBHOTO paspsna. Momnus. [11azma
Texnudeckne yCTpOWCTBa: aMIEPMETp, BOJIBTMETP, PEOCTar,
UCTOYHUKHA  TOKa,  OJEKTpOHArpeBaTeNbHbIE  MPUOOPHI,
4.2.13 JNIEKTPOOCBETUTEIILHBIE puOopHl, TEPMOMETD

COTNPOTHBIICHUS,  BaKyyMHBIH  JMOA,  TEPMHUCTOPHl U
(hOoTOPE3UCTOPHI, TOTYITPOBOIHUKOBBIN U0/, TaTbBAHUKA
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[IpakTuueckue paboThl. V3ydeHHE CMENIAHHOTO COCAMHCHHUS

4214 PE3UCTOPOB.
Mamepenue DOJIC wucTtouHMka TOKAa M €ro BHYTPEHHEIO
conpotusiieHus. HaOmonenue anexkTponusa
11 KUJIACC
Kona
Koanposepsiemoro | IIpoBepsiemble 371eMeHTbI COAePKAHUS
pasiera 3JIeMeHTa
4 OJIEKTPOAMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAS MHAYKIMA
431 IloctossHHBIE MarHuTHEL. B3amMoaeicTBHE ITOCTOSHHBIX
MarHuTOB
MarautHOoe mosie. BexkTop MarHMTHOW  HMHIYKIIUH.
432 [Tpunnun cynepno3uuuu. JIMHUM MarHUTHOW WHIYKIIMH.
KapTuna nuHMII MarHUTHOW MHAYKIUU TOJIS MOCTOSTHHBIX
MarHuTOB
MaruauTHOE T0JIe MPOBOJAHUKA ¢ TOKOM. KapTuHa nuHuUi
433 MoJIsl JUIMHHOTO TPSMOTO TPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TMPOBOJHUKA, KATYIMIKA C TOKOM. OmbIT
Opcrena. BzaumoaelictBue mpoBOAHUKOB C TOKOM
4.3.4 Cunia Amriepa, €€ MOIyJIb ¥ HallPaBJICHHUE
Cuna Jlopenna, €€ moaynb M HampablieHWe. [[BuxkeHue
43 4.3.5 3apsOKCHHOM YacTHUIBI B OJHOPOJHOM MAarHMTHOM IIOJIC.
Pa6ota cunbl Jlopenna
4.3.6 SIBneHne ANEKTPOMArHUTHON MHIYKITMH
4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKIIUU
438 OJC wunaykuuu. 3aKOH 3JIEKTPOMATHUTHOM WHAYKIIMHU
®apanes
BuxpeBoe onektpuueckoe mone. IJC uHAYKIMH B
4.3.9 MPOBOJHMKE, IBIKYIIEMCS IOCTYMATEIbHO B OJTHOPOIHOM
MarHUTHOM II0JIe
4.3.10 [IpaBuso Jlenna
4311 NHIyKTUBHOCTS. SIBnenne CaMOUHAYKIIMH. SOJIC
CaMOMHIYKIINHI
4.3.12 OHeprus MarHUTHOTO TOJIs1 KaTYyLIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
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Kox
pasjaena

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4.3.14

TexHuyeckue  yCTpOWCTBA:  IMOCTOSHHBIE  MAarHHTBHI,
3JIEKTPOMAarHUThlI, 3JIEKTPOIBUIATEIb, YCKOPHUTEIHN
3JIEMEHTAPHBIX YACTHULI, MHAYKIIMOHHAS NI€Yb

4.3.15

[Ipaktnueckue pabGoThl. I3yueHue MarHuTHOro mOJIA
KaTyIIKU ¢ TOKOM. VMccienoBanue IEUCTBUS MMOCTOSHHOTO
MarHuTa Ha pamMKy ¢ Tokom. MccienoBaHue SBICHUS
3JIEKTPOMArHUTHON MHIYKIIUHI

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHass  cucrema. CBoOoaHBIE — KOJIeOaHUSI.
lMapmonnueckue konebanus. [lepuos, yacrora, aMIInuTyaa
u (aza xonebanumii

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MAsITHUK

5.1.3

YpaBHeHue FapMOHUYECKUX KoJIeOaHmil.
Kunematnueckoen JTUHAMHUYECKOE OIHcCaHue
K0J1€0aTeIbHOTO JABHKEHUS

5.14

[IpeBparnieHue 3HEPrur MPH TAPMOHUYECKUX KOJICOaAHUSX.
CBs3b aMIUUTY/ABI KOJEOAHWM HWCXOMHOW BEIMYUHBI C
aMILTUTYIaMH KOJIEOaHUH €€ CKOPOCTH U YCKOPECHHUS

5.1.5

Konebarenbupiii KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE
KojeOaHusi B HUJCAbHOM KO0JIeOATeTbHOM  KOHTYpE.
AHAIOTUs MEXy MEXaHUYECKUMU U AJIEKTPOMATrHUTHBIMU
konebanusmu. ®opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUs PHEPTUU B UACaIHLHOM KOJeOaTeIbHOM
KOHTYpe

5.1.7

BreiHyXIIeHHBIE MeXaHW4eckue KojeOaHus. Pe3oHaHC.
PezonancHas kpuBasi. BeIHYXICHHBIC 3JICKTPOMArHUTHBIC
KoJieOaHusl.

5.1.8

[Iepemennsblii TOK. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MomiHocTh IICPEMECHHOI'O TOKaA. AMHJ’II/ITYI[HOG nu
HeﬁCTBYIOHlee 3HAYCHUEC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso, nepenaya u
noTpedlieHue dJJICKTPUUECKON HSHEPruu. DKOJOTUYECKHE
PUCKM TIpU  TPOU3BOJCTBE JIIEKTPUUYECKOM DHEPIHUH.
KynbTypa HMCIOJIb30BaHUS AIEKTPOIHEPrUU B
MMOBCEIHEBHOM KM3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicMorpad, 3IeKTpUUYECKUI
3BOHOK, JINHUHU DJIEKTpOIIEpeIay
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PIACTA L, temenra
[Ipaktuyeckue paboTsl. McciegoBanue 3aBUCHUMOCTH
nepro/ia MaJibIx KoJieOaHwii Tpy3a Ha HUTH OT JJIMHBI HUTH
5.1.12 1 Maccel rpysa. lMccnenoBanue nepeMeHHOro Toka B e
U3 IOCIEAO0BAaTEIbHO  COEOUHEHHBIX  KOHJAEHCATOpA,
KaTyLIKU U pe3ucTopa
MEXAHUWYECKHUE N SJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuyeckue  BOJIHBI, YCJIOBHS  PacHpOCTPAHEHUS.
521 [lepron. CkopocTh pacnpoCTpaHEHUS W JAJUMHA BOJIHBL
[Tonepeunsie ¥ MPOI0IbHBIE BOJIHBI
522 WNuTtepdepenus u nudpakiys MexaHH4eCKUX BOJIH
593 3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. BricoTa ToHa.
o TemOp 3ByKa
OJIEKTPOMAarHuTHBIE ~ BOJHBL. ~ YCIOBHS  H3JIY4EHHS
524 JJIEKTPOMAarHUTHBIX ~ BOJH. B3aumHas  opueHTanus
BeKTOpoB E, B 11 v B 371eKTpOMarHuTHOM BOJIHE B BaKyyMe
5.2 CBolicTBa  AJEKTPOMAarHUTHBIX  BOJIH:  OTpPaKEHUE,
5.2.5 peJIOMJICHUE, TOJISIPHU3aITHs, T paKIs,
uHTepdpepeHus. CKOpOCTb IMEKTPOMArHUTHBIX BOJIH
596 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o SIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMOBl paauocBs3u U TeneBuaeHUs. Paguonokarus.
o DJEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpebl
TexHuueckue ycTpoicTBa: My3bIKJIbHbIE HHCTPYMEHTBHI,
598 yIbTPa3BYKOBasl JMarHOCTUKAa B TEXHUKE WM MEAULUHE,
o paznap, paauoNpuEMHUK, TEJIEBU30p, aHTEHHa, TenedoH,
CBY-neun
OIITUKA
531 [IpsimonuHeliHOe pacnpocTpaHeHHEe CBETa B OJHOPOJHOM
e cpene. JIyu cera
532 OTtpaxeHue cera. 3akoHbI OTpaxkeHUs cBeTa. [loctpoenue
o M300paKCHUI B TNIOCKOM 3epKajie
5.3 533 [Ipenomnenne cBera. 3aKOHBI IPEIOMIICHHS CBETA.
A AOGCOMIOTHBIN NOKa3aTesb NPeIOMIICHUS
534 ITonmnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yron
A IIOJIHOTO BHYTPEHHETO OTPAXKECHUS
5.3.5 Hucnepcust cBeta. ClnoxHbIM cocTaB 6eoro csera. L{et
5.3.6 Cobuparomue M paccewBarolye JUH3bL. TOHKas JMH3A.
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pasjiena

3JEMECHTA

DOKYCHOE PACCTOSIHUE M ONTUYECKAsl CUJIa TOHKOM JIMH3BI.
[MocTpoenne  m3o0pakeHmid B coOWpammUX U
pacceuBaromux JuH3axXx. DopMmyna TOHKOW  JIMH3BL
YBennueHue, 1aBacMoe THH30M

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITUKHU

Wntepdpepennmst  cBera.  KorepeHTHbIE  MCTOYHUKH.
538 VenoBusi HaOMIOJEHHS MAKCHMYMOB M MHHHMYyMOB B
o UHTCPPEPEHIINOHHON KapTHHE OT JABYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus ceera. JudpakunoHHas pemérka. YclioBue
539 HaOJIOJICHUST  TJIABHBIX MAakCHMyMOB TIpH  TaJICHUH
o MOHOXPOMATHYECKOr0  CBeTa  Ha  JAU(PPAKIHOHHYIO

pELIETKY

5.3.10 [Tonspuzanus cBeta

TexHudeckne yCTpOMCTBA: OYKH, Jyma, QoToamnmapar,
5.3.11 MPOEKIUOHHBIN arrmapar, MHKPOCKOIIL, TEJIECKOII,
BOJIOKOHHAs ONTUKA, AUPpaKIIMOHHAS penIéTKa, MOISIPOu

[Ipaktnueckue  pabOTHI. N3mepenne  mokazareinst
5.3.12 npenomieHus. MccnenoBanne CBOWCTB M300paXKeHUW B
nuH3ax. Habmonenue nucnepcun cBera

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

FpaHI/IHBI IIPUMECHUMOCTH KJIaCCUYEeCKON  MEXaHWKH.

6.1 [ToctynaTel TEOpUM OTHOCUTEILHOCTH: HMHBAPUAHTHOCTH
' MOJAYJE CKOPOCTM CBeTa B  Bakyyme, IPUHIUI

OTHOCHUTEJILHOCTHA DHUHINITENHA

6.2 OTHOCUTENHLHOCTD OJHOBPCMCHHOCTHU. 3aMeI[J'ICHI/IC
' BPCMCHHU U COKpAIOICHUC TJIINHBI

6.3 DHeprus U UMIYIbC CBOOOHOM YaCTHIIBI

6.4 Csi3pb Macchl C DJHEprueil U MMIYIbCOM CBOOOJHOM
' YaCTHUIIbI. DHEPTHsI IIOKOSI CBOOOHOM YaCTHIIBI

7 KBAHTOBAS ®U3UKA

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna Ilnanka cBs3u sHepruu GoToHa c €ro

711
4acTOTOW. DHEpPrus u UMMyibc GpoToHa

7.1
OtkpeiTHe u uccnenoBanue Gortodpdexra. OnbiTel ATl

12 CroneroBa. 3akoHbl poTodddexra

7.1.3 VYpaBuenue Oitnmrteiina ans ¢dorodrddekra. «Kpachas
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PIACTA L, temenra
rpanuna» Gorospdexra
7.1.4 Hasnenune cBera. OnbiTel [1.H. Jlebenera
7.1.5 XUMHYECKOE AEHUCTBUE CBETA
716 Texauueckne ycTpoicTBa: (OTOIEMEHT, (OTONATIHUK,
o coJlHeuHas Garapesi, CBETOIUO/
CTPOEHUE ATOMA
Mogenb atoma Tomcona. OnbiTel Pezepdopaa nmo
7.2.1 HCCIIEIOBAHUIO CTpoeHUs aToMa. [lmaneTapHas Moaenb
aToma
[Tocrynatet Bopa. U3nyuenue u moriomieHne (HOTOHOB
799 MpH TEpexoJe aroMa C OJHOTO YpPOBHS DHEPrUM Ha
o apyroii. Bumsr criektpoB. CriekTp ypoBHE#H 3HEPTUH aToMa
BOJIOpOJa
7.2 BonHoBeie cBoiicTBa yactuu. BomHbl nge  bpoins.
7.2.3 KopnyckynsipHo-BogHOBOM Jyau3M. Judpakuus
3JIEKTPOHOB Ha KpUCTaJlJax
794 CHoOHTaHHOE W BBIHYKICHHOE HM3Jy4y€HHE. YCTPOMCTBO U
o IPHHIMII pabOTHI J1a3epa
795 TexHuueckue  yCTpPOMCTBA:  CIEKTPaJIbHBIM  aHAIN3
o (cnekTpocKoI), Ja3ep, KBAHTOBEIM KOMIILIOTED
796 [Ipaktnueckue paboTel. Habmiomenue uHEHYaTOTrO
o CIIeKTpa
ATOMHOE A1PO
731 Metonpl HAOMIOAEHUS W PETUCTPALUU  DIIEMEHTapHBIX
e YaCTHIL
OtkpeiTue paauvoaktuBHOCTH. OmbITel Pesepdopna 1o
7392 OTIPENICNIEHUI0  COCTaBa  PAJMOAKTUBHOTO  M3ITy4YCHHS.
o CpoiictBa anb(da-, Oera-, ramMma-usnydyeHus. BrusHue
pPaZMOaKTUBHOCTH Ha )KMBBIE OPraHU3MBbI
7.3 OTtkpbiTHE IPOTOHA U HeHTpoHa. HykioHHas Moaens sapa
7.3.3 Ieitzenbepra — MBanenko. 3apsn sapa. MaccoBoe uucio
sapa. M3o0Tonsl
Anbda-pacnian. DNEKTPOHHBIA M TMO3UTPOHHBIN Oera-
7.3.4 pacman. I'amma-uziaydyeHune. 3akOH  paguMOAaKTHBHOIO
pacmana
735 DHeprus CBsI3W HYKJIIOHOB B sizipe. Slaepubie cunbl. Jlegext

MacCCHI gapa
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pasaeJa
3JieMeHTa
7.3.6 SAnepnsie peakuuu. [lenenue u cuHTe3 siuep
Snepubiit peaktop. Tepmosinepubiii cunTe3. [IpodaemMbr u
7.3.7 NEPCIEKTUBBl  SIIEPHOW  BHEPreTUKU. IDKOJIOTMYECKUE
ACIEKThI AJIEPHON IHEPIETUKHI
738 OnemeHTapHble  yacTHIbl.  OTKpbITHE  MO3UTPOHA.
e dyHIaMeHTaIbHbIE B3aUMOICHCTBUS
739 TexHuueckue ycTponcTBa: JO3UMETpP, Kamepa BuiibcoHa,
o STIEPHBIN PeakTop, aTOMHas 6omMba
2310 [IpakTnueckue padbotsl. VMccnenoBanue TpekoB 4acTHIL (110
o TOTOBBIM (hoTOTpadHsiM)
OJIEMEHTBI ACTPOOU3UNKU
8.1 Bun 3B&3mHoro Heba. Co3Be3ausi, sipKkue 3BE3/IbI, TUTAHETHI,
WX BUJIUMOE JIBIKEHUE
Conneunas cucrema. [lnaners! 3emHoi rpynnsl. [lnanersr-
8.2 TUTaHThl U UX CIYTHUKH, KApJIMKOBBIE IUIAHETHI. Maibie
Tena COJTHEYHON CHCTEMBI
8.3 Comnnie, ¢orochepa wu  armochepa.  ComHeuHas
' aKTHBHOCTb
8.4 Ncrounuk sneprun CoJiHIa U 3BE3]
3BE3BI, MX  OCHOBHBIE  XapaKTCPUCTHKU:  Macca,
CBETUMOCTb, DPAIUYyC, TEMIIEpaTypa, HX B3aUMOCBSI3b.
8.5 JluarpamMmma  «CHEKTpajbHBIA KIACC — CBETHUMOCTBY.
' 3BE3apI TTIABHOM IOCIENOBATENbHOCTH. 3aBUCHMOCTH
8 «Macca  —  CBETUMOCTb» A 3BE3]  IJIABHOU
IIOCJIEI0BATEIbHOCTH
Buyrpennee CTpO€HUue 3BE3. CoBpeMeHHBIE
8.6 IIPEJCTABJICHUs O MIPOUCXOKIACHUM U 3Boronuu CoiHia u
3BE3]1. DTaIbl )KU3HU 3BE3]T
Mneunslii  Ilyre — Hama T'anaktuka. ChnupanbHas
8.7 CTpykTypa [amaktuku, pacmpeneneHue 3BE3M, rasa u
' netn. [lonoxxenne u aBwxkenne ConHnoa B l'amakTuke.
[Tnockas u chepuyeckas noacucreMsl I anakTuku
8.8 Tunel ramaktuk. Paguoramaktuku MU kBasapsl. UYEpHbIE
' JBIPBI B AJIpax rajJakTHK
Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa060ma.
8.9 Pazberanme ramaktuk. Bo3spact u pamumyc BceneHHnoi,

Teopus Bosnwmroro B3pbIBa. Monueinn «ropsiuen
Bcenennoin». PennkroBoe usnyyeHue
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- 3JIeMeHTa
8.10 MacmtabHast crpykrypa Bceenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl acCTpOHOMUHU
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KITACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
w/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Kognpo.m)nme HpﬁaKanecmle 06pazoBaTeIbHbIE
padoThI padoTsl pecypest
Pa3zaen 1. HAYYHBIA METO/JI HO3HAHUS TPUPO/IbI
1.1 | HayuHblit METOJ1 IO3HAHUS IPUPOIbI 6 bubnmorexa LIOK
' https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 | Kunemaruxa 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2.2 | Mumamuica 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
2.3 | Craruxa T8Epnoro Tena > . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 | 3akOHBI COXpaHEHHUS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no pazgeny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINMHAMHUKA

. bubmuoreka [JOK
3.1 | OcHOBBI MOJIEKYIIPHOKUHETHUECKON TEOPUH 15 1 https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
3.2 | TepmoauHamuka. TeryioBsie MallMHbBI 20 1 https://m.eds0o.ru/fL6b68d7
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 1 bubnunoreka [JOK
' TIEPEXO/IbI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49

Pa3pea 4. JIEKTPOJIMHAMUKA
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bubmuoreka [IOK

4.1 | Onexrputeckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 | TIoCTOSIHHBIN SJEKTPUIECKUN TOK 24 https://m. edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 | Towu B pasiuambIX cpenax 6 https.//m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBNUYECKUN TPAKTUKYM
. bubmmoreka [{OK
5.1 | dusuucckuid npaKTuiym 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
P 10 bu6moreka [IOK
C3CpBHOC BpeMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 170 16
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11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m p—— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pazoBaTebHbIe
padoTsI padoThI pecypest

Paznea 1. JIEKTPOJANHAMUKA
bubmmoreka [{OK

1 MargurHoe none 14 https://m.edsoo0.ru/39859¢f1
bubmmoreka [{OK

1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1 https://m. eds00.ru/39859¢f1

Hroro mo pazgeny 27

Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK

2.1 Mexannyeckue KoyieOaHus 10 https://m. edsoo,ru/39859ef1
bu6moreka [IOK

2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 https://m. edsoo,ru/39859ef1
bu6mmoreka [IOK

2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10 1 https://m.eds0o.ru/39859ef1
bu6mmoreka [JOK

24 Ok 25 . https://m.edsoo.ru/39859¢f1

Hroro no pazgeny 60

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

bubmuoreka [JOK
3.1 Ocuoser CTO 5 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 5
Paszgen 4. KBAHTOBASI ®DU3UKA
i . bu6mmoreka [JOK
4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15 https://m. edsoo.ru/39859¢f1
4.2 ®dusuka aToma 5 Bubmzorexa LIOK

https://m.edso0.ru/39859¢f1
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43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YacTHUIL https://m.edso0.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubnuoreka [JOK
5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 https:/m.e dSO(])_.Iru 1398596f1
Hroro no pazgeny 12
Pa3znen 6. PUSMYECKUMN MPAKTUKYM
6.1 Du3nUeCcKuil MPaKTUKYM 16 16 Et?gs?;;?:;igggg 85061
Hroro mo pazueny 16
Pa3nea 7. OGOBIIAIOIIEE IOBTOPEHHUE
Cucremaru3zanus 1 0000IIeHUE TIPETIMETHOTO
71 COJZIEp>)KaHUA U OTbITA IEATEIIbHOCTH, 15 bu6moreka [IOK
MPUOOPETEHHOTO TIPH U3YUYCHUH Kypca https://m.edso0.ru/39859¢f1
¢busuku 10 — 11 kiaccos
Hroro mo pazgeny 15
Pesepurio spens 10 ips i dson /39850
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 170 16
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I[TIOYPOYHOE INTAHNPOBAHUE

10 KJTIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3y4yeHusi | o0pazoBarteibHbIe
padoThI padoTsI pecypebi
1 ®duznka — pyHIaMEeHTaIbHas HayKa O TIPUpOJIe 1 bubmiorexa HOK
yHA YK pHpoZ https://m.edsoo.ru/1beef346
Hayunb1ii MeTO1 MO3HAHUS U METObI bu6moreka [IOK
2 . 1 _
UCCIeI0BaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B MPOIIECCE TTO3HAHUS
3 pu opH Hab6uro el:me u 3§01111e UMEHT B 1 bubmrorexa [JOK
PHPOJIBI. a p https://m.edso0.ru/34c49931
¢busuke
bu6mmoreka [IOK
4 Crioco6b1 n3MepeHus: GU3NIECKUX BETUYUH 1 https://m.edsoo.ru/ca2def03
AOGCOJTIOTHASI U OTHOCHUTEIIbHAS MTOTPEITHOCTH bubnuoreka [IOK
5 . 1 .
M3MEpPeHUH (U3HUCCKUX BEINYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Posb u mecto
6 ¢bu3uKH B GOPMUPOBAHUN COBPEMEHHOM 1 bubnuoreka [JOK
HAay4YHOU KapTUHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbdedl
JeSITeNIbHOCTH JII0JIeH
Mexannyeckoe nBuxkeHue. CrucreMa oTcueTa.
bubmuoreka [JOK
7 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHHUSL. 1 _
https://m.edsoo0.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a7]a41 MEXaHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
8 MPOEKLHUN Ha OCH KoopauHaT. TpaekTopus. 1 bubnuoreka [JOK
[Tepememenue. Cxopocts. X npoekuuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpPJIMHAT
9 PaBHOMEpPHOE IPAMOJIMHEWHOE JIBHYKEHUE. 1 bubnuoreka [IOK
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypesI
I'padmyeckoe onucanre paBHOMEPHOTO https://m.edso00.ru/89ba7190
MIPSIMOJIUHEHHOTO JIBHYKCHHSI
10 CrnoxxeHue nepeMenieHnii 1 CKOPOCTEH. 1 bubnuorexa [JOK
Pemrenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBmwkeHne. MrooBeHHas
11 cxc?pocn.. S}OCKopJeIHHe. [TpsimonHeiiHoOe 1 bubmorexa [JOK
https://m.edsoo.ru/a99549a7
JIBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'padmueckoe onucanue NpSIMOIUHEHHOTO 1 bubnuoreka [IOK
JIBH>KEHUS C MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOoiHOE MajieHne. Y ckopeHrne cBOOOAHOTO
13 H: eHIfII; 3a11-3[H22HI;AI/cI)CTL Klz)op I_II/II/II{aTBCKO JI(I){C;I/I 1 bubmiorexa HOK
A ) P » CKOP ’ https://m.edso0.ru/f738109c
YCKOpPEHUS OT BPEMEHU U UX rpaduku
14 JIBm>keHue Tesa, OpOIIeHHOTO MO/ YTIIOM K 1 bubnuoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe aBuxeHue. JBrxeHue mno
15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. 1 bubnuoreka [JOK
[Tepuon u yacrora. LleHTpocTpeMuTENIBLHOE U https://m.edso0.ru/33196fbe
MIOJIHOE YCKOPEHUE
" " bubmuoreka [JOK
16 | KonTposbsHas pabora o teme "Kunemaruka 1 1 https://m.edsoo.ru/1242f32e
[Tepsriif 3akon HptoToHna. MHepumanbHbIe
p N prl bubmuoreka [JOK
17 cucteMbl oTcuéra. [[pHHIMI OTHOCUTENHHOCTH 1 .
. https://m.edsoo.ru/5a9e4a64
I"anunes. HennepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHozelicTBytomas cuna. Bropoii 3akoH 1 bubnuoreka [JOK
Hsrorona. Macca https://m.edso0.ru/141d3837
. . bu6mmoreka [JOK
19 B3aumopeiictue ten. Tperuit 3akoH HeroToHa 1 https://m.edsoo.ru/57dba505
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypebi
20 [IpuHnun cynepno3unuu cwi. Pemenne 3anay 1 bubnuorexa [JOK
Ha MPUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHPHOTO TATOTCHUS.
21 SKBI/IBaJIeHT}?OCTB IPABUTALUOHHON U 1 bubmiorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
29 Cuna TSKeCTH U yCKOpeHHe CBOOOHOTO 1 bubnuorexa [JOK
MaJICHUS https://m.eds00.ru/22757f26
BIDKEHNE HEOECHBIX T U MX UCKYCCTBEHHBIX
23 fZIHYTHI/IKOB [TepBas kocMuveckas c};opocm 1 bubmorexa LOK
’ ' https://m.edsoo.ru/11abfa0a
3akonsl Kenepa
bu6mmoreka [IOK
24 | Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/0ae2cd8a
Cuna tpenus. [Ipupoaa v BUABI CHUIT TPESHUS. bubnuoreka [IOK
25 | JIBmKeHUe B KHUIKOCTH M Ta3e C yUETOM CHJIBI 1 https://m.edsoo0.ru/1fa86499
COIIPOTHUBJICHUS CPEJIb https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocrarndeckoe napienue. Cuia 1 bubnuorexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
AGcosroTHO TBepaoe Teno. [loctynarenbHoe u bubmnorexa [IOK
27 BpalaTeIbHOE IBHYKCHHE TBEPJIOTO Tella 1 bubmiorexa [IOK
paill a P https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAIIICHHUS. 1 bubmuoreka [JOK
[lnevo cumbl https://m.eds00.ru/653d3459
29| romy Lewnp e rens Yeromn ) Bumrorexa LIOK
Y: P ’ https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEpJOTrO Teia. Bubl paBHOBECHS
bu6mmoreka [JOK
30 Peerne 3aziay 1 https://m.edsoo.ru/dclcaac0
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThbI pecypesI
31 KonTtponsHas padora no Teme "/lnnamuka. 1 1 bubnuorexa [JOK
Crartuka TBepjaoro tena' https://m.edsoo.ru/9f5a574c
NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. L[eHTp Macc cucTeMbl bubnuoreka [JOK
32 1 _
MaTepualbHbIX TOUEK. Teopema 0 IBHKEHUH https://m.edsoo0.ru/4bb8294b
IIEHTpa Macc
Nmmynbe critbl ¥ M3BMEHEHUE UMITYJIbCa Tela.
33 3a1<oi COXpaHEHUS UMITYJTbCa Pea}1]<T1/IBHoe 1 bubmorexa LOK
P ypea. https://m.edsoo.ru/13f0a221
JIBHOKCHHE
MoMeHT uMnyJibca MaTepUaIbHON TOYKH.
34 I1 eI[CTaBJ'IeHZIe 0 COX a}rI)CHI/II/I MOMEHTA 1 bubunorexa LIOK
P p https://m.edso0.ru/d6532eb9
HMMITYJIbCA B IIEHTPAIBHBIX TOJISX
bu6mmoreka [IOK
35 Pemenue 3ana 1
HHICHAE 3a7ad https://m.edso0.ru/f7706d63
PaboTa cuibl Ha MaJloM ¥ Ha KOHEYHOM
36 | mepememieHuu. ['paduueckoe mpeacTaBicHue 1 bubmnorexa [JOK
peMeTHl P e https://m.eds00.ru/913974c7
paboThl CHIIbl. MOIIHOCTD CHJIBI
Kuneruueckas sneprus. Teopema 00
37 M3MEHEHUHU KI/IHCTI/F‘ICCKOﬁ BII{)C THH 1 bubmnorexa [JOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOYKH
[ToTeHnmaabHbIC U HETIOTEHIIUATBLHBIC CHIIBI.
38 | [loTennmanpHas sHeprus. Bropas kocMuueckas 1 bubmiorexa [IOK
’ https://m.edsoo.ru/554bafcc
CKOPOCTH
TpeTbsa kocMudeckast ckopocTb. CBsi3b pabOTHI
HETMOTEHIIMAJIbHBIX CUJI C U3BMEHEHUEM bubmuoreka [JOK
39 . 1 .
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON SHEPrun
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypebi
v € U HE € CTOJIKHOBEHMUS.
o |smpymmemnermpyme ronconemn 1 Bumorea 10K
https://m.edso0.ru/f30f43b6
KUJIKOCTH
a1 KontponbHas padoTa o Teme "3akoHbI 1 1 bubnuoreka [JOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npencraBieHuii 0 IpupoJIe TEIIOTHI.
bu6moreka [IOK
42 OcHoguble nonoxenuss MKT. Tuddysus. 1 httos://m.edso0.ru/b0ad445f
BbpoyHOBCKOE nBMXKEHNE
Ctpoenune razooopas s €
g | ol o e | B LOK
) https://m.edsoo.ru/c44d02e2
YaCTHI] BEIECTBA
44 Macca u pa3Mepbl MOJIEKYIT (aTOMOB). 1 bubnuoreka [IOK
KonnuectBo BemectBa. [loctossHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemtoBoe paBHoBecue. [lIkana 1 bubnuoreka [IOK
Henscus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemenne sanad 1 https://m.edsoo.ru/1531aba5
N bubmuoreka [JOK
47 WneanpHbiii ra3. ['a30BbIe 3aKOHBI 1 https://m.eds0o.ru/1deb2367
48 VYpaBuenue MenneneeBa-Knanelipona. 1 bubnnoreka [JOK
Pemrenue 3agau https://m.edso0.ru/8d12c328
bubmuoreka [JOK
49 AbcomoTHas Temnepatypa. 3akoH JlanbToHa 1 https://m.eds0o.ru/14e02d1f
50 M3omponeccsl B HAEATBHOM rasze ¢ IOCTOSIHHBIM 1 bubnuoreka [IOK
KOJIM4YECTBOM BellleCTBa https://m.edso0.ru/68878d51
51 I'paduueckoe nmpeacTaBiaeHne U30MPOLIECCOB: 1 bubnuoreka [IOK
M30TEpMa, U30X0pa, u300apa https://m.edso0.ru/1344327b
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
bub6mmoreka [{OK
52 Ocnosnoe ypasnenne MKT ! https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 Pemenne sanas . https://m.eds00.ru/10265a05
CBs13b aOCOTIOTHON TeMIepaTyphbl
54 | "CPMOMHAMITHECKOM CHCTEMBI CO CPCIHCH 1 https://m.edsoo.ru/c38af875
KHHETHYECKOM dHEpruei mocTynaTeaIbHOTO
TETUIOBOTO JBMKEHUS €€ YaCTHI]
55 O060061eHre u cucTeMaTu3alus 3HaHu| 1o 1 bubnuoreka [IOK
teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8
" " bu6mmoreka [IOK
56 | KonTtposbHas pabota o teme "OcHoBsl MKT 1 1 https://m. edsoo.ru/13adad59
TepMoauHamMuyeckas cucrema. 3alanue
BHemHUX ycnoBuil 1uist TJI cuctembl. BHeninue
U BHyTpeHHue napameTpsl. [Tapametpst T/ bubnuoreka [JOK
57 1 _
CHUCTEMBI KaK CpeHUE 3HAYCHUS BEIIUYMH, https://m.edsoo.ru/5f8d38a3
OTHCHIBAIOLIUX €€ HA MUKPOCKOITHYECKOM
ypOBHE
58 Elg’;f;oZE;;?EEHZZPM;’HI;iizM:; I/"Il;I[ CHCTEMBI K 1 Eubmorexa TOK
P p H https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Monenb ueanbHOro ra3a B TepMOJIMHAMUKE. 1 bubnunoreka [JOK
VYcnoBusi IpUMEHUMOCTH 3TON MOJEIH https://m.edso0.ru/29355001
VYpasHenune MenzeneeBa-Knanelipona u bubnuoreka [IOK
60 . 1 .
BBIpaKCHUE U1l BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/bal178d0
61 BripaskeHue 11 BHyTpeHHEN SHEPTUU 1 bubnuoreka [IOK

OJHOATOMHOI'O MACAJIBHOI'O I'a3a.

https://m.edsoo.ru/ac5cacl5
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KoJsnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypesI
KBasucrarnueckue u HECTaTUYECKUE TTPOIIECCHI
DnemeHTapHas paboTa B TEpMOIMHAMUKE.
62 BI)I‘-II/ICJ'IGHI:/Ie pa%OTm o rple)lqmiy npolecca Ha 1 bubmorexa [JOK
https://m.edso00.ru/741d5738
pV-auarpamme
Termmonepenadya Kak crmoco0 M3MEHEHUS
63 BHyTpeH}I;)e; sHeprun T/] cucrems! 6e3 1 bubmorexa [JOK
https://m.edso00.ru/3d734561
COBEPIICHHS pabOTHI
64 | KoHBeKmwus, TEIIOMPOBOIHOCTh, H3TYyICHUE 1 bubmrorexa [JOK
’ ’ https://m.edsoo.ru/157b54cd
KoaunuecTBo TemnoTtsl. TenmoéMKkocTh Tena.

65 VY aenpHast 1 MOJISIpHAs TETUIOEMKOCTH 1 bu6mmoreka [IOK
BEIIECTBA. Y IeJIbHAs TEIJIOTa CTOPAaHUS https://m.edso0.ru/7ba67355
TOILIMBA

66 Pacuér xonuuecTBa TEIIOTHI NIPU 1 bubnuoreka [IOK
Terionepenaye https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 annabaTHOM Tiporiecce. [lepBrrii 1 bubnuorexa [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edso0.ru/d8098824

68 KonnuecTBo TEmIOTH 1 paboTa Kak MEphI 1 bubnuoreka [JOK
M3MeHeHus BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd

59| pammoncorts 1 nepastoneCI MporICCCOD ) BuGmiorexa LIOK
p p pott ’ https://m.edsoo.ru/c6f4f464
Heo6patumMocTh NPUPOTHBIX MTPOIIECCOB

N bubmuoreka [JOK

70 [Ipunnune! aeiictBus TeninoBbix MamuH. KIT/] 1 https://m.edsoo.ru/2e945513

bu6mmoreka [JOK

71 MakcumansHoe 3nauenue KI1/I. [ukn Kapuo 1 https://m.edsoo.ru/fe3857b9

72 Pemenne 3agau 1 bu6mmoreka [JOK
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KoJsnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKanecxne u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThbI pecypebi
https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI NCIIOJIb30BaHUS
73 TEIUIOBBIX nBuUrareieil. TemioBoe 3arpsa3sHeHne 1 Bubmiorexa LIOK
o ’ P https://m.edso0.ru/9867aaa7
OKPYXaIoIIen cpebl
bu6mmoreka [IOK
4 Pemenue sazias 1 https://m.edsoo.ru/c8c70432
75 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o 1 bubnuoreka [IOK
teme "TepmoanHamuka. TerioBble MAIIUHBI" https://m.edsoo.ru/28d62b3f
76 KonTposasHas pabora no teme 1 1 bubnuoreka [IOK
"Tepmoaunamuka. TernoBele MalIuHb!" https://m.edso0.ru/1b6e26¢5
[TapooOpazoBanue u koHneHcanus. Mcmapenue
7 u KII)/IHGHII)/IG VY nenbHas TefmomH ’ 1 bubmorexa LIOK
A https://m.edso0.ru/6f8e6777
nmapooOpa3oBaHUs
Hacepimmennbie 1 HEHACHITIICHHBIE TTAPHI.
KadecTBeHHast 3aBUCUMOCTD TUIOTHOCTH H
JTABJICHUSI HACBIILIEHHOTO T1apa OT TEMIIEpaTyphl, bubmuoreka [JOK
78 N 1 _
HUX HE3aBUCUMOCTH OT 00BEMA HACKHIIIEHHOTO https://m.edsoo.ru/f5¢c17d02
napa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT
JABJICHUS B KUJIKOCTH
79 Brnaxxnoctb Bo3yxa. AGCOIIOTHAS U 1 bubnuorexa [IOK
OTHOCHUTEJIbHAS BJIAXKHOCTb https://m.edso0.ru/30ebbb79
bubmuoreka [JOK
80 Pemenne sanau 1 https://m.edso0.ru/18e95ff3
Tsépnoe teno. Kpucrammyeckue u amopdHsie bubnuoreka [IOK
81 . 1 .
Tena. AHU30TPOIUS CBOMCTB KPUCTAJIIOB https://m.edso0.ru/20a88a03
[InaBneHue n KkpucTauM3anus. Y aejapHas bubnuoreka [IOK
82 1 .
TerioTa miasnenus. Cyonumanus https://m.edsoo0.ru/6ee91e9f
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
Hedopmaruu TBEpIOTO Tena. PacTsokenue n
83 cxkarue. Casur. Moayns FOnra. Tpenen 1 Bubmaorexka LJOK
: X ~ ' https://m.edsoo.ru/dalaab10
yrapyrux aedopmanuii
TennoBoe paciMpeHne KUIKOCTe!H U TBEPABIX
84 | ten AHraprl)\mHmIl)w TGHJ‘IOBII)IIX Kone6aHm71pH 1 bubmorexa [TOK
) https://m.edsoo.ru/7ba5edf2
YaCTHI] BEIECTBA

85 [IpeoGpa3oBanue s3HEPTHH B (Pa30BBIX 1 bubnuoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bu6moreka [IOK

86 YpaBHEHHE TEIUIOBOTO OaaHca 1 https://m. edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemenne sanau 1 https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTshkeHue. Ka e

88 ﬂBn]ZIfIE{ ,H;:J'IGH}II/IGT fcl)( I;IZK HBﬁI;EEggIHH 1 bubmoreka LOK

) AL ACKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamnaca
O06001IeHre U cucTeMaTU3alus 3HaHUH 1O
89 TeMe "ArperaTHble COCTOSIHHSI BEIIECTBA 1 bubnnorexa LIOK
N ’ https://m.edso00.ru/0b52575¢
®da30BbIE EPEXOIBI

90 KontponbHas padoTa o Teme "ArperaTHbie 1 1 bubnunoreka [JOK
cocTosiHMs BeniecTBa. PazoBbie mepexo bl https://m.edsoo.ru/7dc2a739
DnexTpusaius Tel U e€ MposBICHUS.

91 Dnekrpuyeckuid 3apsa. [[Ba Buna 1 bubnnoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U TTOJTYIPOBOIHUKHI
DneMEeHTapHbIN JIEKTPUUYECKUN 3apsia. 3aKOH bubnunoreka [JOK

92 1 _

COXpaHEHUs JIEKTPUUECKOIO 3apsia https://m.edsoo.ru/f49afd24

93 | BzaumoseiictBue 3apsiioB. ToueuHble 3apsiibl. 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
3akon Kymnona https://m.edso0.ru/445b7746
bu6mmoreka [IOK

94 | Pemenue 3amau 1 https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc

95 Onektpuyeckoe nose. Ero neiictBue Ha 1 bubnuorexa [JOK
AIEKTPUYECKUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTB AMEKTPUYECKOTO TOJIS.

96 [IpoOnelif 3apsn. JIuHuM HaNpsHKEHHOCTH 1 bubnuoreka [IOK
3NEKTpUUECcKOTo noJist. OAHOPOHOE https://m.edsoo.ru/3dac6957
ANEKTPUUECKOE MMOJIe

97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS. 1 bu6mmoreka [IOK
Pa3zHOCTh MOTEHIIMATIOB U HANPSHKEHUE https://m.edso0.ru/80021447
[loTeHumanpHas SHEPrus 3apsiaa B

98 SHGKTpL([)CTaTH‘IeCKOI\E oJie Il)_[é[TeHHI/IaJ'I 1 bubunorexa LIOK

) https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TOJIS
CBs3b HAPSHKEHHOCTH MOJISL M PA3HOCTH bubnuoreka [JOK

99 1 .

MOTEHIMAJIOB JJIsI JICKTPOCTATUYECKOTO TOJIsSI https://m.edsoo.ru/df7a6838
[TpuHIUIT CYynEepHnO3UIIMN ANEKTPUUECKUX bubnuoreka [JOK

100 . 1 .
noJjei https://m.edsoo.ru/Ocfeda6c

bubmuoreka [JOK

101 | Pemenne sanas 1 https://m.edsoo.ru/5a582263

102 [Tosre Toueuynoro 3apsnaa. [losie paBHOMEPHO 1 bubnnoreka [JOK
3apsOKEHHOU cephl https://m.edsoo.ru/b297b5c3

L | o e e o oGy | o LOK

pa. b P p https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIOCKOCTH

104 | IIpoBOJHMKH B 3JICKTPOCTATHYECKOM IIOJIE. 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypesI
YcnoBue paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B 1 bubnuorexa [JOK
AIEKTPOCTATHYECKOM I0JIE https://m.edso0.ru/060ebab5
106 Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA. 1 bubnuorexa [JOK
DneKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA https://m.edso00.ru/845b4f73
bubmoreka [IOK
107 | INMapamiensHOE COSAMHEHUE KOHJICHCATOPOB 1 https://m. edsoo.ru/d11e8ce7
108 IlocnenoBaTebHOE COEMMHEHNE 1 bu6moreka [IOK
KOHJEHCATOPOB https://m.edso00.ru/1e992920
bu6moreka [IOK
109 | DHeprus 3apsHKEHHOTO KOHIEHCATOpa 1 https://m. edsoo.ru/73a34f18
bu6mmoreka [IOK
110 | Pemenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YaCTUIIbI B 1 bubnuorexa [JOK
OJHOPOTHOM AJIEKTPUUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 | Pemenue 3amay 1
113 O06o001IeHNEe B CHCTEMATH3alKs 3HAHUH 110 1 bubnuoreka [JOK
Teme "DneKkTpruyeckoe nosie" https://m.eds00.ru/5752603f
KonTpombHas paboTta no teme "DIeKTpruecKoe bubnunoreka [JOK
114 " 1 1 _
noJje https://m.edsoo.ru/cefe90e9
Cuna Toxka. [locTossHHBIN TOK. Y ClOBHS
115 | cymiecTBOBaHHUS OCTOSIHHOTO AJIEKTPUYECKOTO 1 bubmorexa LIOK
https://m.edso0.ru/233311b5
TOKa
bu6mmoreka [JOK
116 | Mcrounuku Toka. Hampspkenue u 3/(C 1 https://m.edsoo.ru/0839a115
117 | Bakon Oma juist yyacTKa Lenu. DJIeKTpUUYECcKOoe 1 bubnuoreka [IOK
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KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
COITPOTUBJICHUE https://m.edsoo.ru/f14f251e
iy | oo onpermmnens opomors | B moresa LK
P A g https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CeUEHUS
119 VY aenpHOE CONMPOTUBIICHUE BelllecTBa. Pemenne 1 bubnuorexa [JOK
3aja4 https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, 1 bu6moreka [IOK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacué€t pa3BeTBIEHHBIX JIEKTPUUECKHUX LIETIEH. 1 bu6moreka [IOK
[TpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 | Pemenme sazay 1 https://m.edso0.ru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH Jxoys 1 bubmuorexa [JOK
—JleHna https://m.edso0.ru/a3605c5c¢
bu6mmoreka [IOK
124 | Pemenne 3aza4 1 https://m.eds00.ru/6761bfOf
MOIIHOCTBD 3JIEKTPUYECKOTO TOKa. TermoBas bubnuoreka [JOK
125 1 _
MOIIHOCTb, BBIJICJIIEMasl Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bubnuoreka [JOK
126 | Pemennue 3aza4 1 https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUHHUKA 1 bubnnoreka [JOK
TOKa https://m.edsoo.ru/72d453af
128 3axon Oma /1 MOJTHOM (3aMKHYTO) 1 bubmuoreka [JOK
AIEKTPUYECKOM LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 | Pemenme 3anad 1 https://m.edso00.ru/3580b679
130 | MouHOCT, UICTOYHHKA TOKA 1 bu6mmoreka [JOK
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 | Kopotkoe sambikanue 1 https://m.eds00.ru/546f5632
bu6mmoreka [IOK
132 | Kongencarop B [enu NOCTOSTHHOTO TOKa 1 https://m.edsoo.ru/35368f3e
bubmmoreka [IOK
133 | Pemenne saza4 1 https://m.edsoo0.ru/4410cef0
134 Pemenne 3agau o teme "IlocTosITHHBIN 1 bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agad o teMme "IlocToSSHHBIN 1 bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau mo Teme "IlocTosIHHBIN 1 bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06001IeHre U cUCTEMaTU3aLUs 3HAHNUI 110 1 bu6mmoreka [IOK
teme "[1oCTOSIHHBIN JIEKTPUYECKUNA TOK" https://m.edsoo.ru/bfd7a050
138 KontponbHas padota o teme "IlocTosHHbBIN 1 1 bubnuoreka [JOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/1885ddf1
C)
R - —— ) Bubmiorera LIOK
5 ’ p ’ https://m.edsoo.ru/da794295
CBepX1IpoBOIUMOCTh
o | St o pemopecupennas | B LOK
p ’ patei A https://m.edso0.ru/4b423491
AJIEKTPOJIN3a
. bu6mmoreka [JOK
141 | DnexTpudeckuii TOK B razax. [lnazma 1 https://m.edsoo.ru/92d92f76
142 DNEeKTpUYECKUil TOK B Bakyyme. BakyymHbie 1 bubnunoreka [JOK
IpUOOPEI https://m.edsoo.ru/2E+160
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThbI pecypebi
143 | DnexTpUUeCKUid TOK B HOJIYIIPOBOIHUKAX 1 bubmorexa LIOK
P yip https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 | TlosympOBOTHUKOBBIEC IPUOOPHI 1
YHPOBOA PHoop https://m.eds00.ru/83622200
duznyeckuil npakTukym 1o teme "M3mepenue
CWJIBI TOKA U HAIPSHKEHUS B 1EMH TOCTOSTHHOTO
TOKa MPH MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX
P " " nH op bubmuorexa [JOK
145 | u3amepuTenbHbIX TprOOPOB" UM "3HAKOMCTBO 1 1 .
N - https://m.edsoo.ru/5643ea56
¢ upoBoit maboparopueit mo puznke.
[Tpumepsr m3mepeHust GU3NIECKUX BEITHUYUH
MPY MOMOIIUA KOMIIBIOTEPHBIX TaTYUKOB"
@usnueckuil NpakTUKyM 1o teme "M3yuenue
146 | nepaBHOME HoIr)o BH;IZIHH;I C LIETIBIO a 1 1 bubmiorexa HOK
p p a wen " https://m.edsoo.ru/f6292f5f
OIIpEeIETICHUSI MTHOBEHHOM CKOPOCTH
du3nyeckuil mpakTukyM 1o teme "M3mepenne
YCKOPEHUS ITPU NPSIMOJIMHEHHOM
ABHOYCKOPEHHOM JIBHKCHUU 10 HAKJIOHHOU bubmuoreka [JOK
147 | PABHOYCKOD 1 1
mwiockoctu" win "Mccnenosanue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
IIYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"
®usnueckuil NpakTUKyM o teme "M3mepenue
YCKOpEHUs: CBOOOIHOTO NajieHus" Win bubnuoreka [IOK
148 | ; 1 1 _
N3ydenne nBuxeHuUs Tena, OpOIIeHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
@uznyeckuil NpakTukyMm 1o teme "M3ydyenne
JBUKEHHUS T€Ja IO OKPYKHOCTH € MOCTOSTHHOM bubnunoreka [JOK
149 ; " 1 1 _
10 MOJyJII0 cKopocThro" wiu "HMccnenoBanne https://m.edsoo.ru/bcf53514
3aBHCHMOCTH Mepro/ia oOpalieHus
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n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KOHHUYECKOI0 MasgTHHUKA OT €ro rnapameTpos"

150

duznyeckuil npakTukym 1o teme "M3mepenue
PaBHOAEHCTBYIOIIEH CUJIbI TP ABUAKECHUH
OpycKa 1Mo HaKJIOHHOM TIOCKOCTH" UITH
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BpEMEHH JIBUYKEHUS OpyCKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 33/IaHHOE PAacCTOSIHUE OT €ro
Mmacch!"”

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

@u3NYEeCKU IPAKTUKYM 10 TEME
"UccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3ZHUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu’ wm "M3ydenne
JBUKEHHS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JErkuii 0ok"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

du3nyecKuil MpakTHUKyM 1o Teme "M3mepenne
ko3¢ duimeHTa TpeHus Mo BeIUYHUHE YTIIOBOTO
ko3 durmenta 3apucumoctu FTp(N)" mmm
"UccnenoBanue IBMIKECHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IEPEMEHHBIM
koaddunmenTom tpenus" wiu "M3ydyenue
JBUKEHUSI TPYy3a HA BaJLy C TPEHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

Ou3nyecKuii MPakTUKyM MO TEME
"UccnenoBanue ycioBUil paBHOBECHS TBEPIOTO
TeJa, UMEIOILEro OCh BpalleHus" win
"KoHcTpynpoBaHHE KPOHIUTEHHOB U PACUET
cun ynpyroctu" unu "M3ydeHne ycToMuuBOCTH
TBEPJIOTO TeNa, UMEIOIIEro IIoNaab Onopsl"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Puznyeckuil npakTukym 1o teme "M3mepenue

bu6mmoreka [JOK
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n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

UMITyJIbCa TeJla 10 TOPMO3HOMY ITYTH" UITU
"U3mepeHue Cuiibl TATH, CKOPOCTH MOJIETH
AIIEKTPOMOOUJISI ¥ MOIIIHOCTH CHJIBI TATH' WITH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa TENa ¢
uMmItysibcoM crutbl” unu "MccnenoBanue
COXpaHEHUs UMITYJIbCA TIPU YIPYTOM
B3aumoiericteun" uiu "M3mepenue
KHHETHYECKOM YHEPTUU TeJa 10 TOPMO3HOMY

n

IIyTH

https://m.edsoo.ru/856fb28e

155

®u3nueckuil NpakTUKyM 1o teme "M3yuenune
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHI0OBaHO
WCIIOJIb30BaHuEe U(PPOBOH JabopaTopun)" uimum
"M3ydyeHnre n30XopHOro mporecca’ win
"N3yuenue n3obapHOTO TIporiecca’ win
"I[IpoBepka ypaBHEHUSI COCTOSAHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

du3nyecKkuil mpakTukyM 1o teme "M3mepenne
yaenbHou TemoémkocTu" umm "MccnegoBanue
mporiecca OCTHIBaHMSI BEIIeCTBA" UITH
"UccnenoBanue aauabaTHOTO mporecca uiu
"N3yueHue B3aUMOCBSI31 SHEPTUU
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TeMIIEePaTypbl KUIIEHUS KUAKOCTE"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

®u3nueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN MCIApEeHUS KUAKOCTEeH" nitn
"N3mepenue yaeapHON TEIUIOTHI IIABICHUS
npga" unm "M3ydyeHne cBONCTB HACBIILIEHHBIX
napoB" wiu "M3mepenne abCcoOTHON
BJIQXKHOCTH BO3/yXa U OLIEHKAa MacChl I1apoB B

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

nomernenun". M3mepenue koddumrenra
MTOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKU IPAKTUKYM I10 TEME
"HabmtoieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHAEHCATOPa B SHEPTHIO
n3nydeHus ceeroanoaa” wim "Msydyenue
MPOTEKaHHUs TOKa B LIETH, COJIepHKaIIEH
KoHAeHcaTop" win "Pacnpenenenre pa3HoOCTH
MOTEHIIUAJIOB (HANPSDKEHUs) IPU
MOCJIEIOBATEILHOM COEIMHEHUU
KOHAEHCATOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanye CMENIAHHOTO COEIUHEHMUS
pesucropoB' win "M3Mepenune yaeapHoro
COIPOTHUBIICHHS TPOBOAHUKOB" WIIH
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JIsI JIAMITbl HaKaJIiBaHHs"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenue anekrponusa" niam "M3mepenue
3apsifia OJJHOBAJIEHTHOTO HOHA" WK
"HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS
TEPMOPE3UCTOpa OT TEMIEPATYPHI" UK
"CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

bubmuoreka [JOK
https://m.edsoo.ru/64b6e901

161

PesepBHrlit ypok. O600IeHNE 1
CUCTEeMAaTH3aIlHsl 3HAHHI 110 TeMe
"KunemaTtuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

162

PesepBHbIit ypok. O600IIeHHE U

bu6mmoreka [JOK
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Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
u/n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypesI
cucTeMaTtu3aius 3HaHui no teme "JIunamuka" https://m.eds00.ru/3149956b
PesepBHrlii ypok. O00011I€HIE 1
163 CHCTEM&TI/ISZEI/I?I 3HaHI/H;1]I o teMe "Craruka 1 bubmorexa [IOK
" https://m.edso0.ru/0f9752ac
TBEPJIOTO TeIa
PesepBHrlii ypok. O00011I€HIE 1
164 CI/ICTEM&TI/ISZEI/IH 3HaHI/H;1]I 110 TeMe ""3aKOHEI 1 bubmorexa [IOK
" https://m.edsoo.ru/6c0df9cc
COXPAHEHUS B MEXaHHKE
PesepBurrii ypok. O00011I€HIE 1
165 CPICTEM&TI/ISZEI/ISI 3HaHI/II;IH 1o TeMe "OCHOBBI 1 bubumorexa LIOK
o " https://m.edso0.ru/de148976
MOJICKYJISIPHOKHHETHICCKOU TEOPUHU
PesepBurlii ypok. O0001IEHIE 1
P P FI bubmuorexa [JOK
166 | cucTeMaTu3anys 3HAHUH 10 TEME 1 _
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TennoBbie MalTuHbI
PesepBurblii ypok. O000IIEHIE 1
167 CI/ICTIe)MaTmZIIl)HH 3HaHHI>I'III o TeMe "ArperaTHnie 1 Bubmiorexa LIOK
P " https://m.edsoo.ru/59ca5c91
COCTOSIHUS BeriecTBa. Da30oBbIe IEPEXOIb
PesepBurblii ypok. O00011I€HIE U
168 CI/ICTEMaTmZEHH C;HaHI/II?IILI 10 TEME 1 bubmiorexa HOK
" " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIe
PesepBusblii ypok. O00011I€HIE U
p P EH bubmuoreka [JOK
169 | cucremaru3anusg 3HaHU IO TEME 1 .
" o N " https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIN 2JIEKTPUYECKHI TOK
PesepBusblii ypok. O00011I€HIE U
170 CI/ICTEMaTI/BZp 1561 3HaHPII>I'IH o Teme "Toku B 1 Bubmzorexa LIOK
H " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeslax
OBILIEE KOJIMYECTBO YACOB I10 170 8 16

I[TPOTPAMME

85



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydeHHS | 00PA30BATETbHbIC
padoTsI padoThbI pecypebi
B .
| | Pt mermonmn | B 10K
POBOAL ’ ’ https://m.eds00.ru/487a8593
I'mnote3a Ammepa
B i T
2 cynepnosmum varmmax noneit, S| 1 Bu6morerca LIOK
yep ! ' https://m.edsoo.ru/4clabcch
MarHUTHON WHIYKITUU
3 MarauTHO€ 10Jie MPOBOIHKUKA C TOKOM. OTBIT 1 bubmuorexa [JOK
Opcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HanpaBJICHUE H MOy 1 bubmrorexa [JOK
’ https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
S Pemenne sanau 1 https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Amrepa. 1 bubnuoreka [IOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
;| o o g .| B 10K
p " https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MarHUTHOM I10JIe
bubmuoreka [JOK
8 Pemenue sazas 1 https://m.edso0.ru/504e98c7
bubmuoreka [JOK
d Pabora cumst Jlopenma 1 https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
10 Pemenue sazas 1 https://m.edso0.ru/93617bd9
11 MarsuTtHoe 1oJjie B BEIIIECTBE. 1 bu6mmoreka [JOK
deppoMarHeTuky, rnapa- 1 JMaMarHeTUKU https://m.edso0.ru/30ff9608
12 OcHOBHBIE CBOHCTBA (peppOMarHETUKOB. 1 bubnuoreka [IOK
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KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
[Tpumenenne heppoMarHeTHKOB https://m.edso0.ru/0b58190a
" " bubnuorexa [JOK
13 Pemenue 3agau o reme "MarauTHoe moJie 1 https:/m.edso0.ru/5b55c307
" " bubnuorexa [JOK
14 Pemenue 3agau o reme "MarautHoe moJe 1 https://m.edsoo.ru/41c4ae8a
15 SIBiIeHME DIEKTPOMArHUTHOW UHAYKIIUH. 1 bu6mmoreka [IOK
[ToTok BeKTOpa MarHUTHOW MHIYKIIHHA https://m.edsoo.ru/b3efa0cl
bu6moreka [IOK
16 OAC mrpyxum 1 https://m.edso0.ru/48150bd8
17 3aKOH AMEKTPOMArHUTHON UHIYKIIUH 1 bubmuorexa [JOK
®dapages https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
18 Buxpesoe anexrpuueckoe nojue. Toku dyko 1 https://m. edsoo.ru/15abe140
bu6mmoreka [IOK
19 O/JIC uHAYKIMH B ABMKYIIUXCS IPOBOIHUKAX | 1 https://m. eds00.ru/0235c02
bu6mmoreka [JOK
20 Pemenne sanad 1 https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpasuio Jlenua 1 https://m.edso0.ru/bbc22726
WNupykruBHOCTh. KaTynika MHAYKTUBHOCTH B bubnuoreka [IOK
22 1 _
LIENH HOCTOSHHOTO TOKa https://m.edsoo.ru/621eae9d
23 SABnenne camonnaykuuu. I1C 1 bubnuoreka [IOK
CaMOMHIYKIIMHU https://m.edsoo.ru/7ee60ca8
o DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM. 1 bubmuoreka [JOK
DNEKTPOMAarHuTHOE MOJIE https://m.edsoo.ru/b3cOad11
bu6mmoreka [JOK
25 Pemenue sanas 1 https://m.eds00.ru/88f69d2b
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne ara HppoBbIe
n/n Tema ypoxa Bcero Kontpoapusie | Mpakruteckue fllsyqemm :)Iﬁl?agonaTenbﬂme
padoTsbI padoThI pecypebi
26 O06o00muIeHne U cucTeMaTu3aus 3HAaHUN 110 1 bubmmorexa [IOK
Teme "DeKTpoJuHaMuKa" https://m.edso0.ru/76484025
97 KonTponbHas pabora no teme 1 1 bubnuorexa [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
28 KoneobarensHast cucrema. CBoOOIHBIE 1 bubmmoreka [{OK
KoJiebanus1. ['apMoHUYecKre KoIeOaHus https://m.edso0.ru/7c1db385
29 KunemaTtnueckoe n TMHAMHUYECKOE OTTMCAHHUE 1 bu6moreka [IOK
KOJIEOATENBHBIX IBKEHUI https://m.edso0.ru/87ce9498
DHepreTudecKkoe onrcanue. BeiBo
30 JMHAMUYECKOTO OMMCAHMS TAPMOHUYECKUAX 1 bu6moreka [IOK
KOJIeOaHUHW U3 UX DHEPTEeTUUYECKOTO U https://m.edso0.ru/e3c99692
KHHEMATUYECKOTO OTTUCAHUS
N bubmuorexa [JOK
31 Awmrutyna u dasza konebaHuit 1 https://m.e dsogru 1720c439
[Tepuoxa u yacTora konebanuii. [lepros
MaJIBIX CBOOOIHBIX KOJICOaHUI
32 MaTCMaTI/I‘IeCII([OFO MasTHHKA. [lepuon 1 bubmiorexa LHOK
. https://m.eds00.ru/e0399319
CBOOOJIHBIX KOJICOAHUH TTPY)KMHHOTO
MasITHHKA
33 3aryxatomue Kosebanus. BeinyxieHHbIe 1 bubnuoreka [IOK
koJieOanus. Pe3onanc https://m.edsoo.ru/72e¢93d09
bubnuoreka [JOK
34 ABTOKONCOAMHA 1 https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pewrenue 3agau 1 https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpoxk-koHpepeHuus "MexaHMUECKHE 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Jara nudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
KoJIeOaHHS B MY3bIKQIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06001eHre 1 cucTeMaTr3aIus 3HaHU 10 1 bubnuorexa [JOK
teme "MexaHndeckue koaebanus" https://m.edsoo.ru/eb84182f
38 DneKTpOMarHUTHbIE KOJICOaHusI. 1 bubnuorexa [JOK
KonebaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBS3b aMIUTUTYbI
39 3ap£)111;, KOHJICHCATOPA C aMHHHTyﬂo};iICHHBI 1 bubmorexa LOK
https://m.edsoo.ru/093f9afl
TOKa B K0JIeOATEITLbHOM KOHTYpE
40 3aKOH COXpaHEHHS SHEPTUU B UJICATTBHOM 1 bubmuorexa [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
o | o s, | Buores 10K
YA p https://m.edso0.ru/5e668619
KojeOaHus
42 [Tepemennsbiii Tok. Pe3uctop u KoHAEHCATOP B 1 bubnuoreka [IOK
LIEH TIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karyiika nHIyKTUBHOCTH B LIETIH 1 bubnuoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa J1sl AIEKTPUUYECKOH 1enn 1 bubnuoreka [JOK
MePEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
o | e nepsemors v nmmnos | o LOK
8 YIOH https://m.edsoo.ru/1cac6c4c
HaMPSKEHUS
46 Pe3onaHc B aneKTpUUeCcKO 1ienu 1 Eubmiorexa LTOK
https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemmenue sanau 1 https://m.edsoo.ru/a16836a4
48 WneanbHblif Tpancdopmatop. [Ipoussoacreo, | 1 bubnuoreka [IOK
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
nepeaaya u noTpedeHue MeKTPUISCKOH https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTHYECKHE PUC OU3BOJICTBE
49 | sextpoorieprin. Kymrypa nenomaonamns | 1 Bu6mrorera LIOK
’ . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HU
bubmmoreka [{OK
50 Pemerme sazad 1 https://m.edsoo.ru/ee6677ed
bu6moreka [IOK
o1 Pemerme sazad 1 https://m.edsoo.ru/7cab59f8
59 O06001eHre U cucTeMaTr3aIys 3HaHUH 110 1 bubmuorexa [JOK
Teme "DJIeKTpOMarHuTHbIC KojieOaHus" https://m.edso0.ru/401024a9
53 MexaHn4deckre BOJTHbI. XapaKTEPUCTUKHU 1 bubnuoreka [IOK
MEXaHUYECKUX BOJH https://m.edso0.ru/a58e109f
. bu6mmoreka [IOK
54 CBoiicTBa MEXaHUYECKUX BOJIH 1 https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3BYK. XapakTepHCTHKH 3BYKa 1 https://m.edso0.ru/138b6f09
56 Nudpa3Byk u ynprpassyk. [llymoBoe 1 bubnuoreka [JOK
3arpsi3HEHUE OKPYKaroUel cpeibl https://m.edso0.ru/7380038f
bubmuoreka [JOK
S7 Pemenue sazas 1 https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydeHue 1 bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus AMEeKTPOMArHUTHBIX BOJIH. CBOMCTBA 1 bubnuoreka [JOK
JJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
60 [IIkana 37€KTpPOMarHUTHBIX BOJIH. 1 bubnuoreka [IOK
[IpuMeHeHHe dIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/49be1f9e
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Kosnn4yectBo yacos DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsbI padoThbI pecypebi
TEXHHUKE U OBITY
[TpuHIUIIBI PaIUOCBS3U U TEICBUACHHUS.
61 Péll)I[I/IOIj'IOKaIII:/If SHGKTPOMaFHI/ITHi[)e 1 bubmmorexa [JOK
) . https://m.edsoo.ru/9f96f1f8
3arpsi3HeHUE OKpYKarole cpebl
62 KonTponsnas pabora no teme "Konebanus u 1 1 bubnuorexa [JOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEWHOTO 1 bubmuorexa [JOK
pacpoCTpaHEHHUsI CBETA https://m.edso0.ru/f9566406
Pemrenne 3aga4 Ha npUMEHEHUE 3aKOHA bubnuoreka [IOK
64 v 1 _
MIPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Inockoe 3epkaino. 1 bubnuoreka [IOK
Cdepuueckoe 3epkajio https://m.edso0.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb NpeIoMIICHHS.
66 [TonHOE BHYTpEHHEE OTpa)KeHII/:e 1 Brbmaoreka LJOK
. ’ https://m.edsoo.ru/bc2e55¢cd
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaXKCHUS
67 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB 1 bubnuoreka [JOK
OTpakE€HUs U MPEJIOMJICHUSI CBETa https://m.edso0.ru/49d830a9
68 Xon nydeid B npusMe. Jucnepceus certa. 1 bubnnoreka [JOK
CrnosxHbIid cocTaB Oenoro ceera. et https://m.edsoo.ru/d8elc3be
69 JInna3bpl. @OKYCHOE PACCTOSHUE U ONITHYECKAs 1 bubnuoreka [IOK
CHUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeHuit B IMH3aX U UX 1 bubnuoreka [IOK
cucTeMax. YBEIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1a4y Ha OCTpoeHME 1 bubnuoreka [IOK
1300paKeHMH, MOJTy4aeMbIX ¢ OMOIIBIO JIMH3 https://m.edso0.ru/5a868f09
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KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecype
bub6mmoreka [{OK
72 ['ma3 kak onruyeckas cucrteMa 1 https:/m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr npumMmeHMMOCTH 1 bubmmoreka [IOK
r€OMETPUYECKON ONTUKHI https://m.edsoo.ru/cd174a10
74 CKopocTb cBETa M METO/IbI €€ U3MEPEHUs 1 bubmorera [JOK
https://m.edso0.ru/f32aab06
bu6moreka [IOK
[E Aucnepens ceeta 1 https://m.edsoo.ru/lel6cc6e
bu6moreka [IOK
76 Wureppepers ceera 1 https://m.edsoo.ru/5fc0c638
77 KorepeHTHble ICTOUHUKH. Y CIIOBUS 1 bubnuoreka [IOK
HaOIIOACHUS MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bu6mmoreka [IOK
8 Pemenne 3ana« 1 https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
9 Ipuvenenne untephepeHi 1 https://m.edso0.ru/668edbc8
bu6mmoreka [IOK
80 Hudpaxups caera 1 https://m.edso0.ru/12ed04b5
81 JudpakunonHas pemérka. Y cioBue 1 bubnnoreka [JOK
HaOJI0/ICHNS TJIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubmuoreka [JOK
82 Pemenue sanad 1 https://m.edsoo.ru/d58c411a
83 ITontepeunocTh cBETOBBIX BOJH. [lomsapuzanus 1 bubmuoreka [JOK
CBETa https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
64 Pemenue sanas 1 https://m.edso0.ru/c56c8158
85 CBeToBBI€ SIBJIEHUS B IPUPOJIE 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
https://m.edso0.ru/0b36363d
86 O06001eHre U cucTeMaTr3aIys 3HaHUH 10 1 bubnuorexa [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubmmoreka [{OK
87 KonTposasHas paborta o teme «OnTrKa» 1 1 https://m. edsoo.ru/82315dd4
I'pa E€HUMOC aCCUYECKOH
88 MEXI;II;III/IIII:;HgZIIIZIOIfllgl\gne?;pli)nﬂnﬁg;n;; E 1 bubmiorexa HOK
i https://m.edsoo.ru/c9bd77cb
MIPUHITUATI OTHOCUTEITLHOCTH
89 [TocTynaTel cneruanbHOM TEOPUU 1 bubnuoreka [IOK
OTHOCUTEILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[Ipeo6 JL .Y
90 1} pﬁiﬂﬁiﬁiﬁilmgmgfgf:;bHOZJ;EBHe 1 bubmorexa LIOK
p ) https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BpEMEHU U
COKpAIEHUE JITTHHbI
91 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM 1 bubnuoreka [JOK
YACTHUIIBI https://m.edsoo.ru/853a64fc
92 CBsI3b MaccChl € SHEPTUEH U UMITYJIbCOM 1 bubnuoreka [JOK
PENSATUBUCTCKOM YaCTULIbI. DHEPIUs IOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TETUIOBOE M3TyYeHUE 1 bubmiorexa [IOK
yi https://m.edsoo.ru/f54035a5
bubnuoreka [JOK
%4 3aKoH cmemenus Buna 1 https://m.edso0.ru/1c5ff752
bu6mmoreka [JOK
95 I'unotesza M. I1nanka o kBanTax. ®oTOHBI 1 https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyJIbC POTOHA 1 bubmiorexa LIOK

https://m.edsoo.ru/7fb307ec
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KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypesI
97 ®otorddext. OnpiTet A. I'. Croserosa. 1 bubnuorexa [JOK
3akonbl poTordhdexra https://m.edso0.ru/8c68e5b9
98 VYpasuenue DitHmreiHa s hotodPdexra. 1 bubnuorexa [JOK
"Kpachas rpanuna" ¢potosddekra https://m.edsoo0.ru/01ef4556
bubmmoreka [IOK
99 Jasnenue ceera. Onbiel [1. H. JIlebenena 1 https://m.eds00.ru/64b4f966
. bu6moreka [IOK
100 | BosiHOBBIE CBOMCTBA YaCTHI] 1 https://m.edsoo.ru/f59cfcec
B Bpoits. Bpoii
Lo | B Bt o ot | Busorea 10K
P ph! H https://m.edsoo.ru/5df8bafl
JBUKYIIEHCS YaCTUIIBI
N bubmuorexa [JOK
102 | KopmyckynsipHO-BOJHOBOM JTyasi3M 1 https://m. edsoo.ru/8ccab62a
bu6mmoreka [IOK
103 | udpaxius 21eKTpOHOB Ha KpUCTaJIax 1 https://m.eds0o.ru/30dbal8e
104 | Coommouenin eonperentnmoorei ) Bu6mnotexa LIOK
. pex https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [JOK
105 | Pemenue rpaguieckux sanas 1 https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 | Pemenne pacuérnix 3anay 1 https://m.edsoo.ru/ee9b3182
107 KonTtposnpHas padota no Temam: "OCHOBBI 1 1 bubnuoreka [IOK
CTQ", "KopnycKynsipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA. 1 bubnuoreka [JOK
[InanerapHast mozenb aroma Pezepdopra https://m.edso0.ru/312b750a
109 | Iloctynatsl bopa 1 bubnuoreka [IOK
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThbI pecypebi
https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CriekTp ypoBHEH SHEpruun 1 bubnuorexa [JOK
aToMa BOJIOPOJIA https://m.edsoo.ru/cf74b11a
111 CrioHTaHHOE U BBIHYXKJEHHOE U3ITyYeHHE 1 bubnuorexa [JOK
CBETa https://m.edso0.ru/f945d85c
bubmmoreka [{OK
112 Tasep 1 https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens spa [ eiizenOepra-
113 H}BIEJI;GHKO 3a 2; " MJ;ECOBOG qncn(l)) sapa 1 bubmorexa LOK
- 24P /pa. https://m.edsoo.ru/34ada5de
W3oTtonsl. PagnoakTHBHOCTE
3aKOH paJlMOAKTUBHOTO pacmnaaa. CBoHcTBa
114 | MOHM3UPYIOIIETO H3ITy4EHN. Bnusinue 1 bubnuoreka [IOK
PaaMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI. https://m.edsoo.ru/aab98bef
Jlozumerpus
DHeprus CBA3U HYKJIIOHOB B s1ipe. SnepHble
cunbl. Jledekt Macchl siapa. SAnepHbie
115 | Peaxuuu. SAnepubie peakTopsl. [IpoGiemsl 1 bubnuoreka [JOK
YIIPABJIIEMOIO TEPMOSIZAEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKHUE aCHEKThl Pa3BUTHUS SIIEPHOI
SHEPreTUKHU
MeToapl perucTpaluyy U UCCIEeI0BAHUS
3JIeMEHTapHbIX YacTull. OyH/IaMEeHTaJIbHbIE
P - SOYHA bubmuoreka [JOK
116 | B3aumopeiicTBus. baproHbl, ME30HBI U 1 .
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mojienu. KBapk-riirooHHast MOJIETb aJpOHOB
117 ®uzuka 3a npegenamu CTaHIApTHONW MOJAEIH. 1 bubnunoreka [JOK
TémHasa Marepus U TEMHasL SHEPTHSL. https://m.edso0.ru/c026fd37
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThbI pecypebi
EnuHCTBO (hr3mueckoil KapTHHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMUU. 3HaUCHHE 1 bubnuorexa [JOK
ACTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 00BsCHEHUS PUPOJIbI KOCMUYECKHUX 1 bubnuorexa [JOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX https://m.eds00.ru/39c44028
HCCIIEIOBAaHUI
CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI,
120 alII/I;)OTeJ'IeCKOHBI BHeaTMocC(epHas 1 bubumorexa LIOK
p ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHUS
Bun 3Bé31H0T0 HebOa. Co3Be3nus, spKue bubmuorexa [JOK
121 . 1 .
3BE3/bI, INIAHETHI, UX BUIUMOC IBIDKCHHUC https://m.edsoo.ru/aac588eb
Conueunas cuctema. Connne. ConHeunas
122 | aktuBHOCTH. McTounuk 3Heprun CoHIa 1 1 Bubmiorexa LIOK
N ’ https://m.edso0.ru/22748eb4
3BE3 N
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHKHU.
123 HI/IaFH a;v[Ma "CIeKT aJILHII),H?I KJfacc - 1 Brbmaorexa LJOK
p " p https://m.edso0.ru/42169944
CBETUMOCTh
124 | 3Be3npl rIaBHOM MMOCIEI0BATENILHOCTH 1 bubinorexa LIOK
https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 38é31. CoBpeMeHHBIE
195 | TIPEACTABICHUS O MPOHCXOMK/ICHUH 1 1 bubmuoreka [JOK
sporronu CoJTHIA U 3BE3]. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]
Mneunslii [1yre — Hama ['anaktuka. Turmesl bubnuoreka [IOK
126 x 1 .
raJlakTuK. YEpHbIE ABIPBI B sipax ralakTUK https://m.edsoo.ru/7cd10a0a
127 | Bcenennas. Pacimpenue BeenenHoil. 3akoH 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOILHbIE HpﬁaKTquCK“e u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThbI pecypebi
Xab6na. Teopust bonpioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PennkroBoe n3nyyenue
128 MacmrabHas ctpykrypa Beenennoii. 1 bubnuorexa [JOK
MeraranakTuka https://m.edso0.ru/ce234633
N bubmmoreka [IOK
129 | Hepeménusie npoOaeMbl aCTPOHOMHH 1 https://m.edsoo. ru/d37d9ffe
Pu3NYEeCKU NPAKTUKYM 10 TEME
"HccmeqoBaHne MAarHUTHOTO ITOJIS
HOCTOSTHHEIX MarHuToB'" minn "UccienoBanue bu6moreka [IOK
130 N " 1 1 _
CBOWCTB (peppOMArHeTUKOB" TN https://m.edsoo.ru/67361aef
"HUccmenqoBanne NeHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenne cunbl Ammepa" ninu "U3ydenne
p p i " bu6mmoreka [IOK
131 | 3aBHCHMOCTH CHJIBI AMIIepa OT CHIIBI TOKa 1 1 .
" . https://m.edsoo.ru/fcae91e9
i "OnpeneneHue MarHUTHOW MHIYKITMY Ha
OCHOBE M3MepeHus cuibl Ammepa"
DuU3NYECKUH TPAKTUKYM 10 TEME
n [v3
132 HCCHGHO%,aHHe f,IBHeHHH HICKTPOMATHUTHOM 1 1 https://m.edsoo.ru/c36658da
uaaykuuu" win "OnpeneneHue HHIYKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"
Ou3nyecKuii MPakTUKyM MO TEME
133 "UccnenoBanue sBJICHUS] CAMOUHIYKIMU'" WIIN 1 1 bu6mmoreka [JOK
"COopKa MO 3IEKTPOMArHUTHOTO https://m.edsoo.ru/b8fh6391
regeparopa”
134 Du3nYeCKUil MPAKTUKYM 110 TEME 1 1 bubnuoreka [IOK
"N3mepenue neproa cBOOOAHBIX KoJIeOaHUH https://m.edso0.ru/5d159d35
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka

n/n yp Bcero KO; TPOTBHBIC HpﬁaKTquCK“e u3yuyeHusi  odpasoBaTejibHbIe

padoTsI padoThbI pecypebi
HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB"
dusnyeckuil IpakTUKYM IO TEME
135 | "IIpeoO azoBa}I:He 3Hey1\1/“II/H/I B IIPY)KUHHOM 1 1 bubmorexa [IOK
peobp " p Py https://m.edso0.ru/a28026bd
MAasITHUKE
PuU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue mepeMEeHHOTO TOKa 4epe3
OCJIEN0BATEILHO COETMHEHHELIE bu6moreka [IOK

136 " 1 1 _

KOH/JIEHCATOP, KaTyIIKY W pe3UCTOp" MiIn https://m.edso0.ru/89dc2d90
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
e TEPEMEHHOTO ToKa"

137 du3nyYecKuil MpakTUKyM 110 Teme "N3yuenne 1 1 bubnuoreka [IOK
MapaMeTPOB 3ByKOBOW BOJIHBI" https://m.edso0.ru/b100661a
DU3NYECKUH TPAKTUKYM 10 TEME
"MU3mepenue nmokazaress npesioMICHU bu6mmoreka [IOK

138 " " 1 1 _
crexia" i "[lonydeHne n300pakeHus B https://m.edso0.ru/42569eal
CUCTEME U3 IUIOCKOTO 3epKaJjia U JTUH3HI"

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccmeqoBanue 3aBUCUMOCTH (POKYCHOTO

139 aCCTO;[HHHﬂ OT BeIecTBa (Ha H(bI/IMye e 1 1 bubanorexa LIOK
p " " PHMED https://m.edso0.ru/b879fb3f
xuakux uH3)" wim "M3mepenne GokycHOTro
PAacCTOSTHUS PAaCCEUBAOIIMX JTHH3"

DuznuecKuil MPaKTUKYM II0 TEME
140 "HabGnroneaue Emb aI?IIE/II/II/I uHTephepeHuu u | 1 1 bubinorexa LIOK
I?l > ppep https://m.edsoo.ru/8b7ac737
MOJISIPU3ALIMU CBETA
dusnueckuil IpakTUKYM IO TEME
141 "On e,[[eJ'IeHI/IepI/IMH J'Ilea U DHEPTUU 1 1 bubmiorexa LHOK
P y p https://m.edso0.ru/63756¢47
PENATUBUCTCKUX yacTull (1o goTorpadpusim
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoampie | Mpakruteckue II/I[3y‘leHI/IH gﬁ[?agonaTenbﬂme
padoTsbI padoThI pecypebi
TPEKOB 3apsHDKCHHBIX YaCTUIl B MATHUTHOM
nose)"
Pu3NYECKU NPAKTUKYM I10 TEME
"N3mepenune nocrossuHoii [11anka Ha ocHoBe
142 Hccne)JPOBaHHs[ dotorddexra” umm 1 1 bubumoreka [IOK
" https://m.edsoo.ru/eb916f82
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO]T OT HANPSKEHUS
Pu3NYEeCKU NPAKTUKYM IO TEME
143 "HccnenoBaHue CIeKTpa pa3peskKeHHOTO 1 1 bubmuorexa [JOK
aTOMApHOI0 BOJOPOJA U UBMEPEHUE https://m.edsoo.ru/ec651eb8
nocrosiHHOM Punbepra"
DU3NYECKUH TPAKTUKYM 10 TEME
144 "UccnenoBanne paanoakTUBHOTO (hoHA C 1 1 bubnuorexa [JOK
HCMOJIb30BaHUEM Jo3umMmeTpa” win "N3yuenne https://m.edsoo.ru/c3dabe6e
MOTJIOLIEHUS OeTa-4acTUL] AJTFOMUHUEM"
DuU3NYECKU TPAKTUKYM 10 TEME
"HabGaroneuus 38€31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C HUCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH IS
145 | OTIPEIEINCHUS MONOKCHH HEOECHBIX 1 1 bubnnoreka [JOK
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE https://m.edsoo.ru/1072021e
co3Be3ausi CeBepHOro Nnojayumapus 1 sipkue
3Bé31b!" Wi "HaOmroneHus B TeIeCcKOll
JlyHBl, NII1aHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIJIeHun"
O6o001meHue u cucreMarusanus 3HaHuid. Ponp
146 | ¢pu3uKK U ACTPOHOMUU B SKOHOMHUYECKOIA, 1 bubmiorexa LIOK
. - . https://m.edsoo.ru/ad6ddeed
TEXHOJIOTMYECKOM, COLMATIbHOM M 3TUYECKOMN
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KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKTquCK“e u3yuyeHusi  odpasoBaTejibHbIe
padoTsI padoThI pecypesI
cdepax IesaTenbHOCTH YeIOBEKa
O06o00menue U cucteMaru3anus 3Hanuid. Posis
147 | u MecTo GU3MKU U ACTPOHOMUU B 1 bubmmorexa LIOK
N 5 https://m.edso0.ru/18f19f7c
COBPEMEHHOW Hay4YHOU KapTHHE MUPA
O06o00menue U cucteMaru3anus 3Hanuid. Posb
¢busnueckoit Teopun B GopMHPOBAHHH
Mpe/icTaBIeHU 0 (U3NYECKON KapTUHE MUpa, bubnuoreka [IOK
148 o 1 _
MecTO (PM3UYECKOM KapTHHBI MUpa B 001IIEM https://m.edsoo.ru/e7d400f4
PAIY COBPEMEHHBIX €CTECTBEHHO-HAYTHBIX
MPEJICTABICHUI O IPUPO/IE
149 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 1 bubmuorexa [JOK
teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o00mmeHre B CHCTEMAaTH3alKs 3HAHUHT 110 1 bubmuorexa [JOK
teme "Kunemarnka" https://m.edso0.ru/4e31b507
151 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 1 bubnuorexa [JOK
teme "JlmHamuka" https://m.edsoo.ru/2dfbafc
O06o001IeHNEe B CHCTEMAaTH3alMs 3HAHUH 10 bubmuoreka [JOK
152 " " 1 :
teme "CraTthka TBEpAOro Tena https://m.edsoo.ru/3cca482e
O000111eHNE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
153 " " 1 :
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/32a4d1a0
O06o0011IeHre U cucTeMaTH3aIys 3HaHUH 110
154 | teme "OCHOBBI MOJIEKYIISIPHO-KMHETHUECKOM 1 bubmiorexa LIOK
" https://m.edsoo.ru/ed440ca8
TEOPUH
O06o001IeHre 1 cucTeMaTr3ays 3HaHUH 110 bubmuoreka [JOK
155 " w1 :
teme "Tepmoannamuka. TemioBble MallIMHBI https://m.edso0.ru/c63f7c10
156 O06o0mIeHre U cucTeMaTr3ays 3HaHUH 110 1 bubmuoreka [JOK
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/1d36b5b1
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecypesI
®dazoBble Iepexoap"

157 O0600611eHre U cucTeMaTu3alus 3HaHui 1o 1 bubnuorexa [JOK
teMe "DieKkTpuieckoe nose" https://m.edsoo.ru/3bf0def9

158 O06001eHre 1 cucTeMaTr3aIys 3HaHui 10 1 bubnuorexa [JOK
teMe "TlocTOSIHHBIN 7eKTpUYecKuil TOK" https://m.edso0.ru/71453ee6
O060061eHre U cucTeMaTu3alus 3HaHu| 1o bubnuoreka [IOK

159 n n 1 .

Teme "TOKHM B pa3IuyHbIX cpeaax https://m.edsoo.ru/3d40077a

160 O06001eHre U cucTeMaTr3aIys 3HaHUH 110 1 bubnuotexa [JOK
teme "MarnutHoe nose" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1

161 CI/ICTEMﬁTI/ISZEI/IH 3HaHI/II;IH 10 TeMe 1 bubmoreka LIOK
" " https://m.edso00.ru/053e2248

DneKTpoMarHuTHast HHIYKITUS
PesepBubIit ypok. O6001eHNE 1

162 CI/ICTIe)MaTI/ISZEHH 3HaHI/II;IH 10 TeMe 1 bubmorexa LIOK

" " https://m.edsoo.ru/d6310bfd
MexaHudeckue Kojie0aHus
PesepBubIit ypok. O6001eHNE 1

163 CI/ICTEMEITI/ISZII_:I/I}I C;HaHI/II?IILI 10 TeMe 1 Eubmrorexa TOK

" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHbIC KOJIeOaHus
PesepBuriit ypok. O6001IeHE U

164 | CHcTEMaTH3ALuA 3HAHUU MO TeMe 1 bubmuoreka [JOK
"MexaHM4eCKHUE U AIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cUcTeMAaTHu3ausa 3HaHuH mo teme "Ontruka" https://m.edso0.ru/52ad1603
PesepBHrlit ypok. O6001IeHNE 1

P P . " bubnunoreka [JOK

166 | cucremarn3arnms 3HaHUi 110 TeMe "OCHOBEI 1 ]

CTO" https://m.edsoo.ru/5beclc65
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KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMCHHS | 0GPA30BATENbHbIE
padoTsI padoThI pecype
PesepBusblii ypok. O0001IEHTE
167 CI/ICTEM&TI/ISZEI/IE 3HaHI/H;1II ngliel\l:lle 1 bubmmorexa [JOK
. . " https://m.edsoo.ru/f7c59d38
KopryckyssipHO-BOJHOBOM TyaJIn3M
PesepBueblil ypok. O0001IEHTE
168 CI/ICTEMI;?II/IHI%ZEI/IE 3HaHI/H;1]I ng Iiel\l:lle "dusuka 1 Bubmrorexa OK
" https://m.edsoo.ru/1f511654
aroma
PesepBueblii ypok. O0001IEHNE
169 CPICTEM&TI/ISZEI/ISI 3HaHI/II;IH nglie;[le "duszuka 1 Bubmaorexa LIOK
" https://m.eds00.ru/905c5ce0
ATOMHOT O smpa nu BJ'IeMeHTapHI)IX qacTHUuIl
Pese i1 ypok. O000menne
170 CI/ICTE;I;EI;,ZEHE 3HaHI/II;IH ngﬁelze "Onementer | 1 bubmorexa LIOK
M https://m.edsoo.ru/2bffb94c
acTpopU3NKU
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
[TPOI'PAMME
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[IPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUS K PE3YJILTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJILHOM [TPOI'PAMMBI
CPEJIHEI'O OBILIET'O OBPABOBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NPOBEPseMOro | OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPe/IHEro 001Iero
TpeOoBaHuUs o0pa3oBaHus

1 ChopmMupoBaHHOCTE YMEHHI pacro3HaBaTh (U3UYSCKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenue  ocHoBomojararmMMu — (PU3UYECKUMHU  TOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TPOLECCHI

CpopMHpPOBAaHHOCTP yMEHHH TPUMEHATh 3aKOHBI KIACCHYECKOMH
MEXaHUKH, MOJICKYJIIPHOU busuKu u TEPMOTMHAMUKH,
AIIEKTPOIMHAMHKHN, KBAHTOBOW (DU3WKH IS aHAIW3a W OOBSICHEHUS
SBJICHUM MHKPOMHpA, MAKpOMHpa W METraMupa, pazindyaTh YCIOBUS
3 (rpanuibl, 00JaCTH) TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh
BceoOIuii xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHHMYECHHOCTH
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (U3HUECKUE
MPOLIECChl,  HCMOJb3yd  OCHOBHBIE  TOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh YMEHHUS pa3iuyaTh yYCIOBUS TNPUMEHHUMOCTH

MoJIenel (U3NUECKUX TN U MPOIIECCOB (SIBJICHHIN)

ChopmupoBaHHOCTh YMEHHSI pellaTh pacu€THbIe 3aJadydl C SIBHO
3aJlaHHOM M HESBHO 33JaHHOM (PM3MUYECKON MOJENbl0: Ha OCHOBAHUU
aHaJu3a yCJIOBHUS BBIOMpaTh (U3NYECKUE MOJETH, OTBEYAIOLIUE
TpeOOBaHUSAM 33a4H, IPUMEHATH POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTHU
U TocTynatbl  (U3WYECKUX  TEOpUM  MPH  HUCHOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEILIEHHs 3a/Jay, MPOBOIUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JIaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U

KOPPCKTHPOBATH MCTO bl PCHICHUS C y‘IéTOM IMOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 3aqauu, TpeOyrOLIMEe NPUMEHEHMs 3HAHUHM U3
pa3HBIX pa3JeNioB IIKOJBHOTO Kypca (HU3UKU, a TaKXkKe HHTErpanuu
6 3HAHMM M3 JApYyruxX MpPeAMETOB  €CTECTBEHHOHAY4YHOIO  IIMKJIA:
BBICTPAaUBaTh JIOTUYECKYIO LENOYKY pacCyXICHHM C ONopol Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (I)I/I3I/I‘ICCKI/IG SABJICHUA

Bnanenue OCHOBHBIMH METOJaMU HAay4YHOI'O IIO3HAaHWA,

HUCIIOJIb3YEMBIMU B (I)I/ISI/IKCI MNpoOBOAWUTL TMPSAMBIC W KOCBCHHBIC
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u3MepeHus: (U3NYECKUX BEIMYUH, BHIOMpAas ONTHMAJIBHBIN CIOCO0
U3MEPEHUsI M HUCHOJb3YyS HM3BECTHBIE METObI OICHKH IMOTPELIHOCTEH
U3MEPEHUH, TPOBOJUTH MCCIECOBAHUE 3aBHCUMOCTEH (pu3muecKux
BEJIMYMH C HCHOJb30BAHWEM TMPSAMBIX HM3MEpPEHHH, OOBSICHATH
NOJTy9eHHBIC PE3YJbTATHI, MCIOJB3YSd (PU3HMUECKUE TEOPHH, 3aKOHBI H
HOHSTHSA, U JIeNaTh BBIBOJBI; COONIIOAATh MpaBmiia 0E30I1aCHOTO Tpyna
IpY TIPOBEJCHUN HMCCIEIOBAHUN B paMKax y4eOHOTO IKCIIEPUMEHTAa U
y4eOHO-UCCIEOBATEIbCKON  AEATENBHOCTH € HCHOJIBb30BaHHEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOHCTB M J1aOOpPaTopHOTO

000pyn0oBaHUsA

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UPOBaTh U  OILICHUBATh
MOCJIEACTBUSL OBITOBOM U MPOU3BOJACTBEHHOM JIEATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOW C (PU3MUYECKHMHU TPOIECCaMU, C TO3UIUNA IKOJIOTHUYECKOM
0€30MacHOCTH; MPEACTABICHUI 0 paroHaIbHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakkKe  pa3yMHOM  HCIHOJIB30BAaHUH
JOCTMKEHUN HAayKd ¢ TEXHOJIOTMM I JAJbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pasIUYHBIMH  CcrHioco0amMu  paboTel ¢ uHMOpMaIuen
(GU3NYECKOTO  COJIEpXKAHHS C  HCIOJB30BAaHUEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHA; pPa3BUTHE YMEHHHA KPUTHUYECKOTO

aHaJIM3a U OIIEHKH JOCTOBEPHOCTHU NOJydaeMoi nHpopMaluu

10

ChopMHpOBAaHHOCT, ~ YMEHMH  TPUMEHATH  OCHOBOTIOJIATAIOIIHE
ACTPOHOMHYECKHE TIOHSTHSA, TEOPUM M 3aKOHbl JJIs aHalu3a u
00BbsicHEeHUS! (DU3MUECKUX MPOIECCOB, MPOMUCXOIANINX Ha 3BE3NAX, B
3BE3HBIX CUCTEMAaX, B MEKTaJIAKTUYECKOH cpejie; BUKEHUSI HeOECHBIX

TEJ, SBOIIONNH 3BE311 M BeenenHoi

104




INEPEYEHD DJIEMEHTOB COAEPKAHUMA, [TIPOBEPAEMbBIX HA EI'D

I10 ®N3UKE
Kon K
ol N
pasnena/ IIpoBepsieMblii 3J1eMEHT COAePKAHUS
3JieMeHTa
TeMbI
1 MEXAHHUKA
1.1 KNHEMATHUKA
111 Mexanndeckoe jBuxkeHHe. OTHOCHUTEITBHOCTh MEXaHWYECKOTO
nBrkennd. Cucrema orcuéra
MarepuanbHas TOUKA.
z TpacKTOpHA
L& pammyc-BekTop:
Flt)=(xlz) p(z)=(2)),
TPAeKTOPILA,
TIepeMelleHIe; ? by
112 | a5 =7(s))—7(t)) =7, -7, = x
= (Ax, Ay, Az),
TyTE.
CroxeHne HEpeMeU]eHIIfI:
N =4, + 7,
CKOpOCTh MaTepHAIbHON TOYKH:
. AF _
u=— ZJ}Z(U;"UT‘U']‘
Af o ST
ﬂ": r r
v, =—| =Xx/. aHATOIIMHO v, =),, V.= Z/.
Al o '
1.1.3 C wo
TOMKeHIIe CKOpOCTeit: 5, = 0, + 0, -
Briuucnenue nepeMenieHus 1 myTH MaTepUalbHOM TOUKHU IIPU
MPSIMOJIMHEHHOM JIBMKEHHHU BJIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH
Ux(t)
. _ AD _,
VekopeHHe MaTepHATBHOI TOUKIL d = — =0/ = [a;_ .a_.a_ ] .
TAL Y o
1.1.4
A P \ .
a,=—2- =(v,)’. agaNOIM4HO a, =(v, ', a.=(v.)"
A, T o T
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PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:

X(t) = xg + Vpyt

1.1.5 S(t) = Yyt
Uy (t) — vo, = const
9, (t) = 9y = Const
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t)=x,+uy,t +%
v(t)=u, +at
1.1.6 a, = const
0221' - Lﬁz'r = 2{"1' [""2 _"'-1]
TIpII IBIDKEHII B OHOM HATIPABTEHIH YTh S = 2L ;Ul -t
CBoboaHOE masieHre. Y CKOpeHnue CBOOOTHOTO TaICHHS.
v Jll _ v,
(=]

Yo o

o0 Xo (

JIBm>xeHue Tesa, OpOIIEHHOTO MO/ YTJIOM O K TOPU30HTY:
[.1‘{?} =x, +U,f=x,+U,cosa-f
g1 . !
1.1.7 .1'{r}=.1'G+um.r+-1—=.1'c+u§51nu-r—£
’ 2

v (t)=uv, =v,cosa

v.(t)=v,, +gt=v,5mma—gr

g, =0

g, =—g= const

KpuBonmneiinoe nBuxeHue. J[BrmxkeHre MaTepuaibHON TOUKH 110
OKPYXHOCTH.
1.1.8

VrnoBas u TuHEHHAsS CKOPOCTb TOYKHU:

v = wR
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[Ipu paBHOMEPHOM JABUKEHUU TOUYKHU 10 OKPY>KHOCTH

_27'[_2
w = 7= U

LleHTpocTpeMUTENBHOE YCKOPEHUE TOUKH:

[TonHOE yCcKOpEeHUE MaTEepUAIBHON TOYKH

Teépnoe Teno. [locTynarenbHoe U BpallaTeIbHOE IBUKEHUE

1.1.9 .

TBEPAOTO TeENa

1.2 JUHAMUKA

191 Nuepunanenbie cucremsl otcuéra. IlepBeii 3akoH HproToHa.

[Tpunun oTHOCKUTENBHOCTH [ anunes

Macca Tena. [InoTHOCTB BeniecTBa:
1.2.2 p= m

%4

Cuna. [TpuHUMn cyneprno3uuyu CUI:

1.2.3 N o
FpaBHOAeﬁCTB = Fl + F2+' -
Bropoii 3akon HeroToHa: 1ist marepuanbHoi Touku B UCO
Fl =ma,
p =FAt

1.24

Ipu

F = const
—{——
Fy Fy
1.2.5 | Tperuii 3akon HproTOHA /1Isk MaTepHaIbHBIX TOYEK:
Fip = =Fy

3aKOH BCEMHUPHOTO TATOTEHUS: CHUJIbI TPUTSDKEHUS  MEXIY

TOYEYHBIMU MACCaAaMU PaBHBI
1.2.6 m;m,

F=G

R2

Cuna TSKeCTH. HeHTp TSOKECTH Tella. 3aBUCUMOCTh CHIIBI TSXKECTH
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OT BBICOTHI N HaJ1 MOBEPXHOCTHIO TUIaHEThI paanycom RO:
GMm
mg=——
9= (R, + h)?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7
F, = —kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHUsl CKOJbKEHUS:
Ep = uN
1.2.8
Cuna tpenus nokos: F, < uN
Koaddunuent tpenus
JaBnenue:
1.2.9 _F
P=7%
CTATHUKA
L
F
131 MoOMEHT cuiIbl OTHOCUTENIBHO OCHU BPALECHUS:
IM| = FI, rae | — meyo cuner F
OTHOCHUTEIILHO OCH, Mpoxoasuieil uepe3 Touky O neprneHIuKyaspHo
PUCYHKY
HenTp macc Tena. LlenTp Macc cucteMbl MaTepHaIbHBIX TOUEK:
- myr, + myr,+...
[
1.3.2 1 zh
B ogHOpOIHOM MOJIE TSDKECTH
(g = const)
LIEHTP MAacC TeJla COBMAJIAET C €r0 LEHTPOM TSKECTH
Ycnosus pasHoBecus TBEpaoro tena B UCO:
1.3.3 [Ml +M,+...=0
|E+Fy+...=0
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1.3.4

3akoH [lackansa

JaBnenue B xuakocTu, nokosueiics B UCO:

1.3.5
p =Dpo+ pgh
3akoH ApxuMmena:
FApx = _PBbITECH
1.3.6 J
€CIIH TEJIO0 U KUAKOCTh nokosarcs B UCO, To
FApx = ngBLITeCH
YcnoBue nmiaBaHus T
1.4 3AKOHBI COXPAHEHIM B MEXAHUKE
NMnynsc MmaTepraibHOM TOUKH:
1.4.1 + +
p=mv
NMnynsc cucTemsl Tei:
1.4.2 - - -
p=p+pt+..
3aKOH U3MEHEHUS U COXPAHEHHUS UMITYJIbCA!
B UCO
Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt-I_' i
B CO , ecnin
1.4.3 - - -
Ap = A(py +p2+...) =0
eciu
FlBHe].LIH + FZBHeLLIH +...=0
PeakTuBHOE ABIKEHHUE
F
14.4 ‘:(i<.
At X

PaGora cunbl Ha MaoM NEepeMCIICHUN:

:1=|}?'|-|ﬂf'|-c05 a=F, -Ax
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1.45

u/\(I;/E~

—

()]
MouHOCTEh CHIIBL:

€CIIi 3a BpeMs At

pa60Ta CHUJIBI U3BMCHACTCA HA , TO MOIITHOCTH CHIJIBI

p=24
At

=F-u-cosa
At

1.4.6

Kunernueckast sHEpPrust MaTEpUAIIBHON TOYKHU:
mv?  p?
EKI/IH =

2 2m
3aKOH N3MCHCHUA KI/IHCTI/I‘—ICCKOfI 3Hepr1/m CHUCTEMBI MaTepI/IaJ'[BHBIX

touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanpHas S3HEPTHUS:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

[ToreHumanpHas SHEPTHUSI MATEPUATLHON TOYKH B OJTHOPOIHOM IT0JIE
TSKECTH:

EHOTeHu =mg h

[ToTennmanpHas 3Heprus ynpyro aeGopMHUpOBAHHOTO Tea:

1.4.8

3aKOH U3MEHEHUS U COXpaHCHUA MEXaHNYECKOU OHCPIUH:
Fiex = Esun + Emmm-
B IICO AE,ex = Agcex HEMOTeHIL. CHIs
B IICO AE,ex = 0, eCl Agcex HeTOTEHIL. CHT 0

1.5

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

15.1

TapMoHHMYECKHE KoebaHHs MaTepHalbHON TOYKH. AMIUIUTYAA W
¢a3za xonebanuii. KunHematnueckoe onvcaHue:

x(f) = Asin( @t +0,),

v (f=x.

a(=(v ), =—0xf) =>a +o'x=0,
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rac X - CMCUICHHUE U3 PABHOBCCHA.

JlnHamuyeckoe onucaHue:

ma, = —kx,
k = mw?
OTO0 3HAYUT, YTO
E, = —kx.

DHEpPreTUYecKoe OIMHCaHUe (3aKOH COXpPaHEHUsT MEXaHWYECKOU

SHEPrum):

CBsi3b aMIUIMTYABI KOJI€OAHUIN CMEIEeHUs MaTepualbHONW TOUYKU C

aMIUIMTY/IaMU KoJieOaHui e€ CKOPOCTH U YCKOPEHHUS:

Upe =04, a__ =04

[Tepuona u yacToTa KOJIeOAHUIA:

r=2r_1
0 v

Ileppon ManmbiX  CBOOOJHBIX  KOJICOAHWH  MaTEMaTHYECKOTO

MasITHUKA!
1.5.2 i
T=2m |—
b
[Tepros cBOOOHBIX KOJEOaHUI IPYKUHHOTO MasTHHUKA:
m
I'=2rn,|—
Ik
1.5.3 | BeinyxaenHsle kosebanus. Pesonanc. PezonancHas kpuBas
ITonepeunsle U MpoaobHBIE BOJIHBI. CKOPOCTh paCpOCTPaHEHUs U
JUTMHA BOJIHBIL:
v
154 1=pT ="
v
Wutepdepentyst u qudpaxius BOJIH
1.5.5 | 3Byk. CxopocTh 3ByKa
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MOJIEKVYJIAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©OU3NKA

Mogenn crpoeHus ras3oB, XKUAKOCTEM H TBEPABIX Ten. Ilycts
TepMOJAMHAMHUYECKasi cUcTeMa (Teso) cocTouT M3 N oauMHaKOBBIX

MOJICKYIIL. Torma Konu4uecTBO BelIeCTBA

N m
vV=—=—
2.1.1 N, u
TIe
N, — uucio ABorajapo, M — macca CUCTEMBI (Tena),
[t — MOJISIpHAsI Macca BeIIecTBa
2.1.2 | TemoBoe IBMKCHHE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 | B3aumoeiicTBrE YacTHII BEIECTBA
2.1.4 | Iuddy3mus. BpoyHOBCKOE NBHKEHHE
2.1.5 | Moaenps uneansHoro raza 8 MKT
CBsA3b MEXIy JaBICHUEM U CPEAHEH KHHETUYECKOW HHEepruei
MOCTYIMATEILHOTO TEIUIOBOTO JABMKEHUS MOJICKYJ HJICaJhbHOTO Ta3a
(ocHoBHOE ypaBHeHue MKT):
p ! o’ zn{m"“”‘ lnz
= — o = — - = — - mocT
3 3 00 2 3
2.1.6 -
riae MO — macca OJJHON MOJIEKYJIbI,
N
n=-—
V
KOHLIEHTPALUS MOJIEKYI
2.1.7 | AbcomoTtHas Temmnepatypa: T =t +273K
CBs3p TemmepaTypbl rasa Cco CpeJHEd KHHETHYECKOW »Hepruei
MOCTYNATENbHOTO TEIIOBOTO JIBUXKEHUS €T0 MOJIEKYIL:
{ 2
218 | z_=|T | 3 kT
L2 2
2.1.9 | VpaBuenue p = nkT
21.10 Mojens uieanbHOro ra3a B TepMOJANHAMUKE:
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| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBaeHne MeHueneeBa — KianeiipoHa (IIpHIMeHIMEIE
3allci):
pRT

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

BripakeHIle /119 BHyTpeHHell 3Hepriil oIHOATOMHOIO ILIe

raza (IIpIIMeHIMBIe (JOPMET 3aIICH):

L‘=%vRT =%NICT 3 MR —ve, T = %pV

2

2111

3akoH JlanbTOHA 17151 TaBJIEHUSI CMECH Pa3pEKEHHBIX Ta30B:

p=p+pt+..

2.1.12

N3ompormeccsl B pa3peXEHHOM Ta3e C MOCTOSIHHBIM —YHCIIOM
MoJiekys N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
m3orepMma (T = const): pV = const ,

n3oxopa (V = const):

P
== t
T cons

n3obapa (p = const):
%4
— = const
I'padmueckoe npencraBineHre n3onpoiecco Ha pV-, pT- u VT-
JarpaMMax.

OO0BEIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacerimienHpie 1 HEHACHIIICHHBIE Mapnl. KauecTBeHHas 3aBUCUMOCTh
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INIOTHOCTHU M AABJICHUA HACBINICHHOI'O IIapa OT TCMIICPATYpPbI, UX

HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO Mapa

Brnaxnocts Bo3ayxa.

OTtHOCHTEIbHAS BIIAXKHOCTD:

2114 D@ Puapa(T)
P Prconara () PraconapaD)

HN3MeHeHne arperatHbIX COCTOSIHUM BEIIECTBA: MCIAPEHHE U
2115 KOH/JICHCAIIHSI, KUTICHUE YKUJIKOCTH
5 H3MeHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: IUIABICHHE U

116 KPUCTAILTU3AIUS
2.1.17 | TlpeoOpa3oBanue 3HEepTUN B (ha30BBIX IIEPEX01ax
2.2 TEPMOJIMHAMUKA

2.2.1 | TemioBoe paBHOBECHE U TeMIIepaTypa
2.2.2 | BHYTpeHHss DHEPTHUS

Tennonepenada kak crocod W3MEHEHUs] BHYTPEHHEW sHepruu 0e3
223 coBepiieHus padboThl. KOHBEKIHS, TEIJIOMPOBOHOCTb, U3JTYyUCHHE

KonnuecTBo TEMIOTHI.
224 | YienbHas TeMI0EMKOCTb BELIECTBA C:

Q = cmAT

VnenpHas temnora napoodpasosanus L: Q = Lm.
2.2.5 | YenpHas TermoTa miaBiieHus A Q = Am.

VY aenpHas TeIoTa cropanus Tommmea J: Q = gm

DnemeHTapHas padoTa B TEPMOJMHAMHUKE:
2.2.6 A = pAV

Brruncnenue pabotsl no rpaduky mnpoiecca Ha pV-guarpamme

[TepBblii 3aKOH TEPMOMHAMUKH:

Q12 = AUsz + A1 = (U, = Uy) + App
2.2.7 | Anuabara:
Q12 =0= Ay, = (U; — Up) =AUy,

2.2.8 | Bropoii 3akoH TepmoauHamMuku. HeoOpaTtumsbie mpoieccsl
2.2.9 | IlpuHnursl neicTBus TemnoBbix MamuH. KIT/T:
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2.2.10

MakcumanbHoe 3Hauenue KII. [ukn Kapho:
T ~Toon | Do

T T,

Harp HITD

max M = Nggwy, =

2211

VYpaBHeHUE TEIJIOBOTO OaslaHca:
Q1 + QZ + Q3+= 0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DIeKTpu3alus Tell U €€ MPOsBICHUs. DIEKTpUuUecKui 3apsia. JBa
BUJA 3apsAa. OJEMEHTapHbIM JJIEKTPUYECKUN 3apsii. 3aKkoH

COXpaHEHHS AIEKTPHUECKOTO 3apsijia

3.1.2

B3aumopericteue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHna:

B OJTHOPOJHOM BEIIECTBE C IUAICKTPUICCKON TPOHUIIAEMOCTHIO

F:k|{?1|'|1q1_ 1 _|‘i’1|'1*?z

&1 4mes, 1

3.1.3

BHCKTPI/ILIGCKOC none. Ero I[CﬁCTBPIC Ha SJICKTPHUUICCKUC 3apsabl

3.14

HaHpﬂ)I(éHHOCTB SJICKTPUYECKOI'O IIOJIA:

-

) F

ql‘lpOﬁHbIﬂ

ITone ToyeuHoro 3apsaa:

OJHOPOJHOC II0JIC:

>

E = const.
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Kaprunbl 1TMHUN HAIPSDKEHHOCTH 3TUX MTOJIEH

3.15

IloTeHIMaIbHOCTD QJICKTPOCTATUYCCKOI'O IOJIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
Az = q(P1 — ¢2) = —qAdp = qU.
[ToreHumanpHas 3HEPTHS 3apsiia B JIEKTPOCTATUYECKOM I1OJIE:
W =qé

A=—-AW

IloTrenuman QJICKTPOCTATUYCCKOI'O TTOJIA:

p=2
T q

CBsi3b HaANPsDKEHHOCTH TIOJISI W PA3HOCTH TOTEHIMAIOB IS

OJTHOPOJIHOTO 3JIeKTpocTaTuueckoro moJsi: U = Ed

3.1.6

[IpuHIHN cyneprno3uIuy IEKTPUIECKAX TTOJIEH:

- - -

E =E1+E2+...,¢ =¢1 +¢2+...

3.1.7

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU MTPOBOJHHUKA

E+t=0

, BHYTPHU U Ha MOBEPXHOCTH MTPOBOJHHKA ( = CONSt

3.1.8

Z[I/ISJ'ICKTpI/IKI/I B DJJICKTPOCTAaTHUYECKOM IIOJIC. I[I/IBJICKTpI/I‘IeCKaH

ITPOHUIACMOCTBb BCIIECTBA €

3.1.9

Konpnencarop. DnekTpo€MKOCTh KOHJIEHCATOPa!

q
C=-—
U

9J'ICKTpOéMKO CTb IIJIOCKOT'O KOHACHCATOpa:

£€pS
C:TOZSCO

3.1.10

HapannenLHoe COCAUMHCHNUEC KOHACHCATOPOB!

q= q1+q2+...,U1 = UZ =---'Cnapam1 _Cl +Cz+

IlocnegoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Uit Uz @i =dz = — =+t
nmocn
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3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOPA:
qu CU?* ¢*

© 2 2 2C

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

3.21

Cwia ToKa:

TTocrosunsrii Tok: | = const

Jlnst mocrosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CylecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u 3JIC E

3.2.3

3akoH OMa U1 ydacTKa Lemnu:

U
I=—
R

3.2.4

DIEeKTPUYECKOE COMPOTHUBIICHHE. 3aBHCHUMOCTH COTPOTHUBIICHUS
OJHOPOJIHOTO TPOBOJHUKA OT €r0 JJWHBI M CEUCHHs. ¥YCIbHOE

COIIPOTHUBJICHHUEC BEIICCTBA.

[
R=p§

3.2.5

Hcrounnku Toka. 3/]C ncrounuka Toka:
_ ACTOpOHHI/IXCHJ'[

E =
q

BHYTpeHHee COIIPOTHUBJICHUEC NCTOYHHKA TOKaA

3.2.6

3akon Oma it IOJTHOM (3aMKHYTOM) anektpudeckoii nenu: E = IR

+ Ir, otkyna

E.r
"= R

3.2.7

[TapannensHoe coeqMHEHUE TPOBOJHHUKOB!
I=11+12+..,Ul=U2=._,,
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1 1 4 1 N
Rnapajm Rl RZ

HOCHCILOB&TCHLHOC COCAUMHCHHEC ITPOBOJHNKOB!
U=Ul+U2+..,11=12=.,
RHOCJI = R1 + R2+

3.2.8

PaboTa anextpuueckoro Toka: A = [Ut.
3akon Jlxoyns — Jlenma:
Q =I?Rt

Ha pesucrope

2
R:Q=A=12Rt:IUt:7t

3.2.9

MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

AAd
P=—0 =IU

Af a0
TemoBas MOIHOCTB, BbIAEIsIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MOH_[HOCTB HCTOYHHKA TOKA:

3.2.10

CBO6OI[HLI€ HOCHUTCIIM DJJICKTPHUYCCKHUX 3apsgaJ10B B IIPOBOJHHUKAX.
MexaHu3MBbl IMpOBOANMOCTH TBép,I[BIX MCTAJIJZIOB, pacTBOpPOB H
pacilyiaBOB QJICKTPOJIUTOB, Ia30B. HOHYHpOBOI{HI/IKI/I.

[TonynmpoBOAHUKOBBIN AUOA

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHnyeckoe B3aMMOJEMCTBME MarHUTOB. MarHuTHOe MOJIe€.
Bekrop  marHuTHOM — MHAyKuuu. IlpuHmmMn — cyneprno3unuu

MarHUTHBIX IIOJICH:

B = Bl +Bz+
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JlvHuM WHAYKOMKA MarHUTHOro nosist. KapTuHa NUHWNA MHIYKIUU
MarHuTHOTO TIOJIS TMOJIOCOBOTO U TMOJKOBOOOPA3HOTO MOCTOSIHHBIX

MariuToB

OneiT Opcrena. MarnutHoe nose npoBoAHMKa ¢ TokoM. KapruHa

JIMHUH HUHAYKIIUHA MargauTHOI'O I10JI4 JJIIMHHOI'O IpsAMOTO

3.3.2

MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKUA C

TOKOM

Cuna Amnepa, e€ HalpaBJIeHUE U BEJIMYUHA!

F, = IBlsina

3.3.3 .

, TJIe 0. — YrOJI MEXK]1y HalpaBJICHHEM MPOBOJHUKA U BEKTOpOM B

Cuna JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina

3.34

T7I€ 0. — yroJI MeXly BEKTOpaMu v U B

JIB>xkeHMe 3apsHKEHHOW YacCTHUITBI B OJTHOPOJHOM MarHUTHOM TIOJIE

3.4 OJIEKTPOMATHUTHASA MHAYKLWA
[ToTok BeKTOpa MarHUTHOM MHITYKIIUH:
® = B,S = BScosa

3.4.1
3.4.2 | SIBnenue snexTpoMarHuTHOM uHyKuu. DJC uHIyKIMu

3aKOH 3eKTpoMarHuTHOM nHayKuuu Papanes:

AD
3.4.3 E = :—(Ifl'r
At ’
Af—0

3.4.4
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DJ1C uHayKIUK B IPSIMOM TIPOBOIHUKE JUTMHOM |, 1BMKyIeMcs co
CKOPOCTBIO

B OJJHOPOIHOM MarHuTHOM moJie B:
| E; |I= Blvcosa

>

, TIe 0. — YroJI MeX 1y BeKTopoM B n HopManbsio n

K IINTIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

>
>

luv
; eClIi
1B
TO
| E; |= Blv
3.4.5 | IlpaBwio Jlenna
NHIyKTUBHOCTSB:
L= ()
T
346 |,umd=LI
Camounnykuus. 9JIC caMOMHAYKIUU:
AT
E=-L_| =-II,
Aty
DHeprust MarHuTHOTO TIOJISL KaTYIIKK C TOKOM:
3.4.7 W = LI?
L=
3.5 SJIEKTPOMAI'HUTHBIE KOJIEBAHUMS Y1 BOJIHBI
351

KonebarenbHbIit KOHTYD. CBO60I[HBI€ SJICKTPOMATrHUTHBIC

KoJIcOaHUS B NACAJIbHOM K0JIe0aTeIbHOM KOHTYpEC:
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[a(1) = GuasSin( ¥ +0y)

]f['fﬁ] =g, =0, cos(at + @) =1 cos(ct +q)

®opmyna TomcoHa:

T =2nVvLC

, OTKyJIa
_ 2T _ 1
T VIC

CBs3b AMIIIMTYJBI 3apsajga KOHACHCATOpa C aMHHHTYJIOﬁ CHJIBI TOKa
npu CBO6OI[HI)IX SJICKTPOMArdHuTHBIX KoJeOaHusIx B nacaJlbHOM

KoJIeOaTeIbHOM KOHTYpE:

Qoo = —

£}

3aKOH COXpaHEHUs SHEPTUH B UI€aTbHOM K0Jie0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 | BeiHyX/IeHHBIC 3JIEKTPOMarHUTHBIE KoJiebaHus. PesoHaHc
[Tepemennniii Tok. IlpomsBojacTBO, Tepemadya U MOTpeOIEHUE
AJIEKTPUYECKON SHEPTUHU
3.5.4 . . . -
cus LIT CcU- L
+ = =T — =X — const.
2 2 2 2
CpoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opueHTanus
355 | BEKTOPOB B AIIEKTPOMArHUTHOW BOJIHE B BaKyyMe:
E1lBlc
356 [kana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHne 31eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonHENHOE paclpoCTpaHEHHE CBETa B OJHOPOJHOW Cpele.
Toueunslii uctouHuk. JIyuy ceera
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2
ol P
T7777777777
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3.6.3

[Toctpoenue n300paskeHui B INIOCKOM 3epKalie

3aKOHbI IPEJIOMIIEHUS CBETA.

[Ipenomiienue cBera:

nysina = n,sinf.

AOCOIOTHBIN MMOKa3aTeNb MPETOMICHHUS:

C
Nage = ;

TEILHBIN MOKA3aTeIIh IMPECIOMJIICHUA:

3.6.4 _ n, _ 121
Norw ==
1 V2
n
— n2
Xo ny4den B IpU3Me.
\"1 = \"2 - H].}']. = HJ}'J
CoOTHOILIIEHHE YacTOT U COOTHOUIEHUE JJIMH BOJH IPU IEPEXOe
MOHOXpPOMAaTHYECKOTO CBETa Yepe3 TIpaHMIly pasjena JBYyX
ONTHYECKUX Cpen;
H2< F"e‘l Hz
oy E
3.6.5
[lonHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbIii yrol HOJHOIO BHYTPEHHETO OTPAXKEHUSI:
, 1 ny
Sinay, = =—
Noru np
Cobuparomue u paccenBaroime JuH3bl. ToHkas nuH3a. DokycHOe
36.6 paccTosiHUE U ONTUYECKas CUJIa TOHKOM JIMH3BI:
.6. ) 1
F
3.6.7 | ®opmyna TOHKOM JTUH3BI:

122




1 4 1 1
d f F
VBenuueHue, JaBacMoe JIMH30M:
h |f1
1" —_— = L
H d
d T
[ ]
H F
IANRNY
b
B cnyuae paccenBaroieit TMH3bI:
DO F ! 0
=F=—=0,
D
h 1f1
3.6.8 Fr=g=-—71
Xona nyda, MPOMIEAIIEro JUH3Y IMOJ MPOW3BOJBHBIM YIJIOM K €€
r1aBHOM ontuueckoi ocu. [locTtpoeHne wu300pakeHU TOYKH U
OTpe3Ka MPSIMOM B COOMpAIOIIMX M PACCEHBAIOIIMX JIMH3aX M HX
cucTemMax
36.9 doToamnmapaT Kak ONTHYECKHH mpubop. ['7as kak omnTuyeckas
o cucrema
HNurepdepentius cBera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaOMOICHUS MaKCUMYMOB U MUHUMYMOB B HHTEp(EepeHIINOHHON
KapTUHE OT ABYX CHH(a3HBIX KOTePEHTHBIX UCTOUYHUKOB:
3.6 A =72 & 2
-0- MAKCIIMYMBI — A= 2m—, m =0.x1.£2. £3
v
MHIHIMYMBI — .-1*-.={2m+1_];, m=0,£1,+2.+3 .
Hudpakuust  cBera.  Judpaknumonnas  pemérka.  YCiIoBue
3.6.11 | HaOmro/ieHHs TJIABHBIX MaKCMMyMOB MpPHU HOPMAajJbHOM THaJIeHHH

MOHOXpPOMATHUYCCKOIro CBCTa C JJIMHOM BOJIHBI A Ha pCIJ_IéTKy C
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nepuoiom d:

dsing,, =mim=0,+/-1,+/-2,+/-3,..

3.6.12 | lucniepcus cBeta
4 KBAHTOBASI ®U3UKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOM IV AJIN3M
4.1.1 | I'umote3a M. [1nanka o kBanTtax. ®opmymna [lnanka: E = hv
®oToHBI. DHEprHs PoTOHA:
E=hy= hc _
=hv=—=pc
41.2
Nmmynbe doToHa:
_E hv _ h
P=C="C ™12
4.1.3 | ®oroaddext. OnbiTer A.I'. CroseroBa. 3akoHbI poTodhdhekra
VYpasuenue DitHmTeitHa 11 GoTodPdeKra:
E(l)OTOHa = ABbIXOﬂa + EKHHmax;
E B hc
=nv=—
4.1.4 borona A
hc
ABbIXOAa = hUKp = m
2
mv
Evwumax = zmax = eUsy
JlaBlieHHE CBeTA.
4.1.5 | JlaBieHnue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh M Ha
MOJHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 | [InanerapHas MOJENb aTOMa
[Moctynatet bopa. W3nydenwe wu mornomenue (GOTOHOB Tpu
429 repexo/ie aTomMa ¢ OJJHOTO YPOBHS SHEPTUH HA JIPYTOi:
o he
hvm” = = |E1r _Em

S
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4.2.3

JIunenyaTele CIEKTPBI.

CnexTp ypoBHEH SHEPTUU aTOMa BOJOPOJIA:

~13,63B
E =_22%

" , n=1,23 _.

“

f

4.3

OU3NKA ATOMHOI'O AJ1PA

43.1

Hyxnonnas monens simpa ['eiizenbepra — MBanenko. 3apsin siapa.

Maccosoe uncio sapa. M3otornsl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnam;
A A4 4
-X—>5Y+ ,He

bera-pacnan.

DNeKTpOHHBIN B-pacna;

A A 0 -
X7, Y + je+v,
[To3utponnsIit B-pacna:
A A 0= .,
sX—75Y + jE TV,

l'amMmma-uznydyenue

4.3.3

3aKoH PaIUOAKTUBHOI'O paciiaja:
-t

N(t) = No % 2T

HYCTB M — Macca paaOaKTUBHOI'O BEIIECTBA. Torz[a

-t
m(t) =mgy* 2T

43.4

SnepHblie peakiuu. JleneHune u CUHTE3 SAep
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