MyHuIMnaaIsHOe aBTOHOMHOE 00111€00pa30BaTEIHFHOE YUPEIKICHUE
MYHHUIIAITAIBHOTO OKpyra 3apedHbiii CBepIJIOBCKOM 001acTH
«Cpennsisa obmeodpazoBaTenbHas mkoia Nol

[TPUHATO

[Temarornyeckum COBETOM

MAQOY MO 3apeunsiii «COIINel»
nportokoi Nel ot 28.08.2025r.

R \“‘ A APEY Kby

< ”\\ VTBEPKEHO

G Kapnenkosa H.II.
B:Nd133-01 ot 28.08.2025 .

PABOYAS ITPOT'PAMMA

y4eOHOro mpeaMeTa

«®Pu3uka. Yriry0JéHHbIH YPOBEHb)»
st 10-11 knacca cpegHero o61ero oopa3zoBaHus

(c UCTIONTE30BaHUEM CPEJICTB OOYUEHHUS U BOCIIUTAHUS

LIEHTPA €CTECTBEHHO-HAYYHOU U TEXHOJOTHYECKON HAMPABIECHHOCTEN

«Touka pocrtay)

3apeunsbii, 2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€éroM (enepasibHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit @enepanuu, peaqusyomrx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M Pa3JeioB
y49eOHOTO TIpeIMeTa C YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHN IS
MPOSIBJIICHHSI CBOUX MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpbIE HEOOXOMUMBI JUIsi TPOAOKEHUS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nmporpamme o ¢pusuke onpeaensroTcs miIaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nmporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATeILHOCTHBIN MTOIXOI.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 10 TOJIaM 00YUYCHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX IIPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPEIOCTABIIACT BO3MOXHOCTH JUISl peau3allid  Pa3IUYHBIX METOIUYECKHUX
MOJXO/IOB K TMPENoJaBaHio0 (U3UKH HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coXpaHeHus 00s3aTEIbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir U acTpoHoMmen. Mcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOMW BKIJaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPH HW3yYEHWU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcss b0 B koHIe 10 m 11 kiaccoB, aubO MoOciae MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil ciocod — 3To uHTerpanus padbor
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHnto0 y4eOHoro mporecca Kype pusuku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKU JOJDKHO OBITh HEOOXOJMMOE JIabOpaTOPHOE
000pyTIOBaHUE IS BHIMIOTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHIECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHUSI  U3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAHUU AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oymyuien
poecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOJAC U JUIS NMPUHATHS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSIM 3a/lauyd, B TOM YHUCJE 3aJlad WHXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldM3a W HMHTepHpeTanuu uHdopmanuu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrmyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBINH ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
ocobeHHOCTe oOydaromuxcs. Jlabopamopmuvie u npakmuyeckue padoomol
NPOBOOAMCS C UCNOIL30BAHUEM COBPEMEHHBIX NPUOOPO8 U 000PYO08AHUSL YeHMPA
«Toukxa pocmay.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3mdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Pons u mecto ¢usuku B HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi naboparopueit mo ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIjOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OpOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO TOJIETA W
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. Mueprumanehbie cuctemsl oTcyéra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3akoH HproTOHA /U151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIeHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT Teorpapuueckoi mupoTsl. J(BrkeHrne HEOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue qBUKEHUs Tell B MHEPLUUAIbHBIX M HEMHEPLMAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEN NPUIIOKEHHBIX K TEITy CHJI C IPOU3BEIECHUEM
Macchbl T€Jla Ha €ro YCKOPEHHWE B MHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUN.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka ruUMOTE3Bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBuCHMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: KPOHIUTENH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHplE W HENOTECHUMANBbHbIE CWIBl. [loTeHnumaneHas sHEprUs.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepeHne nMiyibca Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTWIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kureHue. Y gesibHasi TeroTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0Iax.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopMaluy pe3nHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT  IUIOLIAgu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIBLHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [Ipasmra Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) sneKkTpudyeckod 1enu. MomiHocTh HcTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, I pOBas 1abopaTopus.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
JIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, MOJIYyYEHUE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJIKUE KPUCTAILIBL, 3JIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAs JAMCCOLMAlMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATENb BHYTPEHHEIO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. PeppOMArHeTUKH, M1apa- U JUAMarHETHKU.



TexHU4ecKue YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MNPHUMEHEHHUE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  7uHMA  WMHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.



Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, RPAKMUKYM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHUN Ha YIIPYTOM IOJIBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa ¢ aMIUTMTY0M CHIIbI TOKA B KOJI€OAaTeTbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMAarHUTHbIE Kosie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IMYHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansusbiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, TUHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['erepatop He3aTyXaIOMIUX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbiHyXIeHHbIE CUHYCOUATbHbIE KOJIEOaHUSI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.



YCeTpoiCTBO M MPUHIIAT ISHCTBHS TpaHchopMaropa.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3yuyenue tpancpopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHe0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA X pacnpocTpaHeHusi. llomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHS W JJIMHA BOJIHBL
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, MpeJoMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHns u qudpakius.

[IIkana 3nMeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenniuu u qudpakiini MEXaHUIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.

HccnenoBaHre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpakuus, tHTepdepeHIHs.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHHUN.



Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, RPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3oOpaxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH ITEPEX0I€ MOHOXPOMATHIECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB O€I0ro CBeTa.
LBer.

[TonmHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepudeckoil JUH3BI OT €€ TEOMETPUM ¢ OTHOCHUTENIBHOTO TIOKa3aTess
IIPEJIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JWH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCMMYMOB IIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHn4eCcKkrue YCTPOWCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIYIA,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.



Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHS CBETA.

Habnrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO/IA.

HccnenoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenn MUKpocKoIa, TeJIECKOna.

HaoOmronenue natepdepeHinm cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuzaluy CBeTa.

[IpumMeHeHune noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepeHune rnokasaTess peJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HaOmronenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue nossipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3JIyuyeHus Ha ABYX IIEsX.

Hab6nronenue nucnepcun.

HaOmronenue u ucciaegoBanve 1u(ppakiinoOHHOTO CIIEKTpa.

N3mepenue IMHbI CBETOBOU BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.

I'panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuaabHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO ~ uHTepBal.  IIpeoOpasoBanus  Jlopenua.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHHE
BPEMEHU U COKPAILEHUE JIIMHBI.

DHEPrusi U UMITYJIbC PEJISITABUCTCKON YaCTHUIIbI.



CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbl. DHEPIrus
MTOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HOHEPIUM  PEIATUBUCTCKUX dacTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBECHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenne cBeta (B YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BousiHOoBBIE cBOMCTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3aIluu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeETHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.

UccnenoBanue ¢poTope3ucropa.

N3mepenune nocrosiHHoi [nanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.



[Toctynatel bopa. U3nyuenue u nornouieHue GoTOHOB MpU EPEX0/Ie aToMa ¢
OJIHOTO YPOBHs JHEPTUHU HA IPYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

Habronenue TMHeHyaToro CrekTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. U3otonsl.

PanunoaktuBHOCTE. Anbda-pacnang. DJNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaaunoakTWBHBIE H30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE pailMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH nznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIusl.

EnuHCcTBO pmznueckoi KapTUHBI MUPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEPMOSIAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.



N3ydyenue nornomenust 6eTa-4acTUIl ATFOMAHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortarbl pa3BUTHS acTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIAMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3/I.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUU U dBomonnu CosHIa U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapel. YEpHbIE OBIPBI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGnrogenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C HMCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JIs1 ONpEIeSICHHs TTOJ0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

HaGmronenuss B Teneckon JIyHbI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3nvecKuil MPaAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUNA  3aBUCHMOCTEU
bU3MYeCKuX BETWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



O06o0maroniee MOBTOPEHME.

O0o0uIeHNe U cucTeMaTH3alus COJEp KaHUs pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBI», «OCHOBBI CHEUUAJIBHOM TEOPUU OTHOCUTEIBHOCTWMY», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTUHE MUpPa, 3HAYCHHE OMHUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (yHKIUI
buznyeckoil Teopuu, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3HYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMu MAaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HanuA: SBIECHUE, HAYYHBIH (akT, rumoresa, (pusmyeckas BeIUYUHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIE€CTBO. BEKTOPHI M WX MPOEKUUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHLHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Tel.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KoseOaTeabHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoe.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINTMUECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,



IPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHasi Oarapesi, CIyTHUKOBBIC
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI
[InanupyemMble pe3ynbTaThl ONMPAIOTCS HAa BeAyLIHE IeJieBble YCTAHOBKH,
OTpaXkarolllMe OCHOBHOW CYHIHOCTHBIN BKJaJ MU3y4aeMOW NPOTPaMMBbl B Pa3BUTHE
JUYHOCTH OOYYaIOLIMXCsl, UX CHOCOOHOCTEH € MCIOJIb30BaHUEM O0OpYIOBAaHUS
neHrpa «Touka poctay.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

rpaJaaHCKOT0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH TPAKITAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIE€HA POCCUMCKOTO O0IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpPaBJIeHHMM B 00pa3oBaTelbHOU
OpraHu3aIuu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOM €SI TEIHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHONIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MMOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCIIe B IEATEILHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B IOCTPOCHUE YCTOMUMUBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:



ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAas OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3uyHbIM cepam mpodhecCHOHANbHON JesITeIbHOCTH, B TOM
qucIie CBSA3aHHBIM C (PU3UKOHN U TEXHUKOM, yMEHHE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oymymieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHBI;

TOTOBHOCTD U CITOCOOHOCTB K 00pa30BaHMIO i CaMOOOPa30BaHUIO B 001aCcTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C()OPMUPOBAHHOCTH 3KOJOTMYECKON KYJIBTYpBl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHWE M OCYIIECTBICHHUE JACHCTBUI B OKpYXXarOLIEH cpene Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B TIpOIlecCe
U3yYeHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HUCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3zoBble JJornueckue aelcTBUA:

CaMOCTOATENbHO  (OopMyNIHMpoBaTh U aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NEATENbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PacCMaTPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB LIENISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM 1EATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B  YCIOBHMSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOIAaMHU
busznuecKoil HayKu;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENLCKOM U MPOEKTHOMN
NeSATEeIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJepKaHusl, IPUMEHEHUIO PAa3IMYHBIX METOI0B MO3HAHMUS;

BIAJCTh BHUAAMH JIEATEILHOCTH IO TIOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPHIpETaLUU, MPEeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJIE€ MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIacTU
bu3uKy;

BBISIBIIATh TPUYHWHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPTyMEHTHI  JUIs
JTIOKa3aTelIbcTBa CBOMX YTBEP KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh UX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHNE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIHHOMU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJIACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora c nunopmanueii:

BJIa/IETh HABBIKAMH NOJTy4eHUsI UHpOopMalu GU3NIECKOTO COACPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh TOUCK,
aHalu3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH(YOpPMALMU Pa3IUYHBIX
BUJIOB U (DOPM TNPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3alad C COOJIIOJIEHUEM TpeOOBAaHUI HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpKAHMs B pa3iMYHbIX (hopMarax c
yu€TOM Ha3HayeHHs WHGOpMAlMU M IIEJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIIECTBJISATh OOIlEHHEe Ha Ypokax (U3UMKA U BO BHEYPOUYHOU
JEATEIIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallud U CMATr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
A3bIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYaIbHOU
padoThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHUM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJJIEKTUBA;

NpUHUMATh 1€ COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUSL 1O €€ JOCTHXKEHHUIO: COCTaBJISATh ILJIaH
JNEUCTBUH, pacrpeaeisaTh PO ¢ Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKIOr0 y4acTHUKA KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE IPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATErMUYECKOE MOBEICHHE B PA3TUYHBIX
CUTYaIUsIX, POSIBIIATH TBOPUECTBO M BOOOpaKeHNE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSATEIILHO OCYIIECTBIIATH TO3HABATEIIbHYIO ACSTEIHHOCTD B 00JIaCTH
(GU3UKY U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIHUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSATEIILHO COCTaBJIATH TUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsTh paMKH YIEOHOTO MTPeAMETa Ha OCHOBE JIMYHBIX MTPEAMOYTCHUH;
JienaTth OCO3HaHHBIA BBHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



CocoOCTBOBATh (DOPMHUPOBAHUIO U TPOSBICHUIO IPYAULIHMU B 00IaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO KX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOTPAMMBI TIO
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI PAa3BUTHUSI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETyJIMPOBAHUS, BKJIKOYAIOIIETO CAMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBEJICHHE, CIIOCOOHOCTH aJIallTUPOBATHCSA K
AMOIIMOHAJILHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
Y yCIIEXY, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JAECHUCTBOBATH, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

SMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHMMAaTh HSMOIIMOHAIBLHOE
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOILIEHHUS] C JPYTUMH JIOJbMH, 3a00TUTHCSA, NPOSIBISATH UHTEpPEC U
paspemarh KOHMIUKTHI.



[MTPEJAMETHBIE PE3VJIbTATBI

K xonity oOyuenws B 10 knacce npeIMETHBIE PE3YIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM U OITUYECKOM cdepax edaTelbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
INPOTHOCTHYECKOW  (PYHKIMH  (U3MYECKOM TEOpUM —  MEXAHMKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUEeCKUX TeJ U MPOIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEJNO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJIHOE MaJICHUE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE MOJIE;

paznuyaTh ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HbIOTOHA, TIPUHIMN  OTHOCUTEIBHOCTH [ 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUS UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBsI3b PabOTHI CUJIBI C M3MEHCHUEM MEXaHWYECKOW JHEPTUH,
YCJIOBUSI paBHOBECHUs] TBEPJAOro Tejia), MpPHU HTOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3nYecKX 3aKOHOB: TpeoOpa3oBaHuil ['anuiies, BTOPOTO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsI HMMIYJbca U MEXaHUYECKOU
SHEPIuM, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBICHHUS, UCTIOIL3YS
ocHoBHbIe monoxeHuss MKT u 3aKkoHBI MOJNEKYJISIpHON (U3HKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DSHEpPruel TEIIOBOTO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEHEM KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €TI0 YacTHll, CBSI3b JABJICHUS UACATbHOTO



raza C KOHLEHTPAIMEM MOJEKYJI M €ro TEMIEepaTypod, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHHs: MeneneeBa—Knanelpona;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
IIOJIEH, MPU ATOM YKa3blBas YCJIOBMS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbl OMa ig ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTpUYECKOW 1emnu, 3akoH Jxoynsa—JIeHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIbL, JaBJIEHUE, TOTEHIMAIbHAS YHEPTUsl, KHHETUYECKast SHEPIus,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIAa YIPYIOCTH, CHJIA TPEHUS, MOILIHOCTb, JHEPIHUs
B3aMMOJICUCTBUS Tema ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, DHEPTHS YIIPYTOMt
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI JHEPrus HJI€aTbHOTO
OJTHOATOMHOTO Ta3a, padoTa UeajJbHOro Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3nyxa, KIIJl maeasbHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO TOJIS, HANPSYKEHHOCTH IOJISI TOUYEYHOTO
3apsiia WIM 3apsKEHHOTO 1Iapa B BAKyyMe€ M B JUDJIEKTPUKE, ITOTEHIHAI
AIEKTPOCTATUYECKOTO TOJIS, PAa3HOCTh MOTEHIMATIOB, JJEKTPOIABHKYLIAS
CWJIa, CWJIa TOKA, HANPSYKEHHWE, MOUTHOCTh TOKA, JJIEKTpHUUYECKash EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHHWE  y4yacTKa  LeNu  C
MIOCJIEA0BATENBHBIM U MMAPAIIIENBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTaIU3al[isl, HAallPaBJICHHOCTh
TEIUIONEpeAauy, IEKTPU3aLUs TeJl, SKBUIIOTCHIMAIBHOCTh IOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHUJE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJANTH KOCBEHHBIE WM3MEPEHUS (PU3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIOTE3B;

coOJIr01aTh NpaBuiia 0€301acHOro TPY/1a MPU IPOBEIECHUH UCCIIEI0BAHNI B
paMKax  y4yeOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JIEATEIIBHOCTH C HCIOJb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IMPU MCIHOJB30BAHUM MATEMAaTHYECKUX METOJOB pPEIIEHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHMWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOJYyYEHHBIX
pe3yibTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESATEIIBHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLEcCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



OPUMEHSTh pa3jMyHble CocoObl paboThl ¢ HH(OpMaIHe (PpU3nIECKoro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENTFHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOMN, COITMATHLHOM
U ATUYECKON cdepax IesTEeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
JEATEeIbHOCTH YEJIOBEKa M JajbHEWIleM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJUHAMHUKH,
CIEIUAIBHOM TEOPUM OTHOCHUTEIHHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢dbuznyeckoil Teopuu B (POPMHUPOBAHUU TNPEACTABICHUNU O (Quznueckoit
KapTUHE MHpa, MECTO (PU3NUECKON KapTHUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX PEACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (U3UUECKUX TEIl U MPOIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KoJieOaHUsl, MAaTeMaTUYECKUM MasTHUK, WJeabHbIN
PY>KAHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KoJieOaTebHbIN KOHTYP, TOHKASI JIMH3a, MOJIENIeH aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
OWHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
dboTorddexra, nepBbIil U BTOPOU MOCTyNaThl bopa, MpUHIMI COOTHOIICHUS
HeonpenenéHHocre ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3aps0BOrO0 H
MacCOBOT'0 YHCEN U SHEPTUU B SIACPHBIX PEAKIMAX, 3aKOH PAIUOAKTHBHOIO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
Y 3apsi] siApa, SHEPTUS CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u GeTa-pacnasl saep,
ramMmma-usiydeHue sijaep, Gu3ndecKue MPUHITUIBI CIEKTPATBLHOTO aHAN3a U
paboThI N1azepa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300pakeHne, CO3JaBaeMOe MJIOCKUM 3€PKajIoM, TOHKOW JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOJIIONNH 3BE311 U BeeneHHow;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHUJE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0Jro1aTh MpaBuiIa 0€30MaCHOTO TPY/ia TP MPOBEICHUHN UCCIIEI0BAaHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HESABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUd 3ajad,
POBOJNTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOil HA N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MIPUHIIATIOB PaOOTHI N3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIN3UPOBATh U OLIEHUBATH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM



HAyKM U TEXHOJOTMH i1 JalbHEHIIero pa3BUTHS YEJIOBEUECKOIo
00I111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

TIPOSIBIISATH OpraHHU3aIOHHBIC u MO03HaBaTEIbHbIC YMEHHUS
CaMOCTOSITENILHOTO TPHUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACTIPENEISTh 1€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 1 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 3 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 1 2 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
| 1 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 1 bubmmorexa LOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1 1 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 1 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 1 3 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 1 https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 [ToBTOpenue no teme "llocTostHHBIN 6
' 3JIEKTPUIECKHI TOK"
bubmuorexa [JOK
12 Marriioe ose 1 1 1 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
13 IICKTPOMAHHTHAS HHAYKLUHS 10 1 1 https://m.eds00.ru/39859f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 10 1 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 1 https://m.edsoo.ru/39859f1
53 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 2 2
Onritka > 3 https://m.eds00.ru/39859¢f1
Hroro mo pasneny 60
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 bubmmorexa [OK

https://m.edso00.ru/39859ef1
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Hroro no pazaeny S)
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3M 15 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
4.2 Dusiika atoma > 1 https://m.eds00.ru/39859ef1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Wroro mo paszneny 25
Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859f1
Uroro no pazneny 12
Pa3znen 6. PUSHUECKHUM TPAKTUKYM
. bubnuotexa [JOK
01 Dusiieckiit MpaxTHiyM 16 16 https://m.eds00.ru/39859f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOLIEE TIOBTOPEHUE
CucremaTu3anus u 0000IIeHNE
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro mo pazaeny 15
PesepBHOe Bpems 10 bubmmorexa [JOK

https://m.eds00.ru/39859¢f1
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBoanbrit HNOT-156. ®dusuka - 1 bubmuorexa [JOK
(dyHIaMeHTallbHasl HayKa O IPUpoJie https://m.edsoo.ru/1beef346
5 Hayunblii MeTOA NO3HAHUA U METOAbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHs B MPOIECCEe MO3HAHUS
3 npuponsl. HaOmroneHuwe M DKCIIEPUMEHT B 1 bubnmorexa LHOK
PHPOEL. p https://m.eds00.ru/34c49931
¢duzuke
CnocoObl u3MepeHHs] (U3NYECKUX BEIUYUH.
bu6nmoreka [JOK
4 AOCOIOTHAs U OTHOCUTENIbHAS MOTIPEHIHOCTH 1
. https://m.edsoo.ru/ca2def03
WU3MEPEHUI (PU3NUECKUX BETUINH
5 Bxognas quarHoctuka 1 1
MopenupoBanue B (usuke. Pomp u mecto
5 ¢uzukn B (HOPMHUPOBAHMM  COBPEMEHHOMN 1 bubnnorexka [JOK
HAay4YHOM KapTHUHBI MHpa, B IPAKTHUYECKOU https://m.edsoo.ru/eabbded1
JIeATETbHOCTH JIIOAEH
Mexannueckoe nBmwkeHne. CucremMa OoTcUeTa.
OTHOCUTETHPHOCTh MEXaHHYECKOTO JIBHKCHHS.
7 [Tpsimast m oOpaTHas 3a1a4u MexaHukH. Pannyc- 1 bubnnorexka [JOK

BEKTOp MaTEPUAIILHON TOYKH, €r0 IMPOEKIIUU HA
ocu koopauHar. Tpaekropus. Ilepemerienue.
Cxkopoctb. VX mpoeKkuyu Ha 0cu KOOpAUHAT.

https://m.edsoo.ru/e9a52f02
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PaBHOMEpHOE  TIPSIMOJIIMHEMHOE  JIBUXXCHUE.
['padmueckoe ONHUCaHue PaBHOMEPHOTO
NpsAMOJIMHEMHOro  JBMKeHus.  ClokeHue
nepeMelleHni u ckopocre. Pemenue 3anau

bubmuorexa [JOK
https://m.edsoo.ru/89ba7190

10

11

[lepBuunsiii Ha pabGouem wmecre MOT-158.
JlaboparopHass pabora «M3yueHUe IBUKCHHS
Tena, OpPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka
THIIOTE3bI O MPSIMOW  POIMOPIMOHATBHON
3aBUCHMOCTH MEXIy NaIbHOCTHIO MOJETA |
HAYaJIbHON CKOPOCTBIO TEIay

HepaBHomepHnoe  nBwkeHue. MrHOBEHHas
CKopocTb.  Yckopenue.  [IpsmonuneitHoe
IBUKEHHE C TMOCTOSHHBIM. ['paduueckoe
ONHUCaHUE MPAMOJIUHEHHOTO JIBXKEHHS C
MOCTOSIHHBIM YCKOPEHUEM

CBobOogHOe majeHne. YCKOpeHHe CBOOOIHOTO

NaJcHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUs OT BpEeMEHH U UX rpaduKku

bu6mmoreka [IOK
https://m.edsoo.ru/a99549a7

bu6mmoreka [IOK
https://m.edsoo.ru/f738109c

12

[ToBTopusit UOT-158. JlaGoparopHas pabota
«M3mMepenne ycKopeHHst CBOOOHOTO MaICHUS
c HCNOJIb30BAaHHEM uuppoBoro
odopynoBanus «Touka pocray

13

KpuBonuHeliHoe nBMXeHME. JIBMXKeHHE 1O
OKPYKHOCTH. YTJOBasi M JIMHEWHAas CKOPOCTb.
Ilepuon u vactora. LleHTpocTpemuTenpsHOe U
IIOJIHOE YCKOPEHHE

14

[ToBTopusii MOT-158. JlaGoparoprnas pabota
((I/I?:y‘-IeHI/Ie JABVIKCHUS TCJIA IO OKPYXHOCTH C
MOCTOSIHHOM TI0  MOJYJIO CKOPOCTBIO» €
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HCNO0Jb30BaHNEeM HU(POBOro 000py10BaHUS
«Touka pocra»

15 JIBukeHHe Tena, OpOIICHHOTO IMOJA YIJIOM K bubnnoreka [HOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
bu6mmoreka [IOK
16 KontponbHas padora o teme "Kunemaruka"
P P https://m.edsoo.ru/1242f32e
IlepBoiii 3axkoH HproToHa. HHepuuaibHbie
cucteMbl oTcuéra. [IpuHIUIT OTHOCUTEIBHOCTH
N bubmuorexa [JOK
17 lNanmites. HemHepuuanbHble CUCTEMBI OTCYETA.
N N https://m.edsoo.ru/5a9¢e4a64
Cuna. PaBHozelicTBytomast cwia. Bropoit
3akoH HrroToHa. Macca
BzaumopeiictBue ten. Tpetuii 3akon HeroToHa.
18 [Ipuaun cynepno3unnu. Pemenue 3amad Ha bubmorexa LHOK
pHHI yrep L A https://m.edso00.ru/57dba505
IIpUMEHEeHne 3aKk0HOB HproToHa
3akoH BCEMHUPHOTO TSATOTEHHUS.
19 OKBUBAJICHTHOCTh rpaBUTAIIMOHHOMN u bubmorexa HOK
N p H https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
Cuna TSOKECTU U YCKOpEHHE CBOOOIHOIO
20 naneHus. JIBmkeHWe HEOSCHBIX Tel M HX bu6mmoreka [IOK
UCKYCCTBEHHBIX CIIyTHUKOB. IIepBas https://m.eds00.ru/22757f26
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa
bu6mmoreka [IOK
21 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/0ae2cd84
[ToBTopusii MOT-158.JlabopaTopHas pabota
29 «MccnenoBanne 3aBUCUMOCTU CHJI YIPYTOCTH,

BO3HUKAIOIIUX B TPYy)KUHE U PE3NHOBOM
o0pasie, oT ux aAedopMarim»
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Cuna tpenus. [lpupona u BUIBI CHIJI TPEHUS.

bu6mmoreka [IOK

23 JIBr>KeHrE B KUJIKOCTH U ra3e ¢ y4ETOM CHJIbI https://m.edsoo.ru/1fa86499
CONPOTHUBIICHHUSI CPE/IBI https://m.edso00.ru/2ch29676
[MoBTopuseii MOT-158. Jlaboparoprast paboTa
«3mepenne  koddduumeHnTa TpeHHs IO

24 BEJIMYMHE  yrjaoBoro  kodpdummenrta B
3aBHCUMOCTH CHJIbl TPEHUSI OT CHUJIbl PEaKIHU
OMOPBI» € HMCHOJb30BaHHEM HH(POBOro
odopynoBanus «Touka pocray»

o5 Hasnenue. 'mapocrarnueckoe nasienue. Cumna bubnnorexa [HOK
Apxumena https://m.edsoo.ru/a28aa7ad

bubmuorexa [JOK

26 KonTtponsnast padora «/luHamuka httos://m.edsoo.ru/9f5a574c

bu6mmoreka [IOK
AbcomotHO TBepaoe Teno. IloctynarensHoe u

21 BpallaTeIbHOE ABIKEHHE TBEPIOTO Tea bubamorexa LOK

https://m.edso00.ru/2b95d57e

28 MOMEHT CHJIbI OTHOCUTENBHO OCH BpAIICHHS. bubnuoteka [JOK
I1meyo cusl https://m.eds00.ru/653d3459
CrnoxxeHue CWI, MPUIOKECHHBIX K TBEPIOM

29 teny. LlenTp Tslf)mecm Tena. yCIJ)'IOBI/IZ bubmmorexa [JOK

https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEpJOTO Tea. Bubl paBHOBECHS
bu6nmoreka [JOK

30 Pemterre azas https://m.edsoo.ru/dclcaac0

31 [ToBTOpHUTENBEHO-0000IarOMUN Ypok «CTaTka
TBEP/OrO TeNa»

NMmynbe MarepwanbHOM TOYKH, CHCTEMBI
39 MaTepuaibHbBIX To4eK. L[eHTp macc cucTemsl bubnmnoreka [JOK

MaTCpHAJIbHBIX TOYCK. TeopeMa O ABHMXXCHHH
HOCHTpa MacC

https://m.edsoo.ru/4bb8294b
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33

Nmnynbe cuiibl 1 M3BMEHEHHE MMITYJIbCa TeJa.
3aKOH COXpaHEHHS HMIyJbca. PeakTuBHOE
NBIDKEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/13f0a221

34

MoOMEHT wuMIylbca MaTEpPUAIBHOM TOYKH.
IIpencraBnenue O COXpaHEHMH MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX IOJISAX

bubmuorexa [JOK
https://m.edsoo.ru/d6532eb9

35

36

37

PaGota cuibl Ha MaJioM W Ha KOHEYHOM
nepemenieHnd. [ paduyeckoe mnpencraBieHUe
paboThl cuibl. MOIIHOCT CHJIBI

Kunernyeckass  sHeprusi.  Teopema 00
M3MEHEHUU KHHETUYECKOM SHEPrUuu
MaTepuaIbHOU TOUKH

[loTeHumanbHble U HEMOTEHUUAIbHBIE CHUJIBI.
[TorenunansHas SHEPIHUsl. Bropas
KOCMHUYECKAsi CKOPOCTh

bu6mmoreka [IOK
https://m.edso00.ru/913974c7

bubmuorexa [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

38

39

40

Tpetbs KocMuueckas cKOpocTb. CBsi3b pabOTHI
HENOTEHUUAIbHBIX CHJI €  HU3MEHEHHEM
MEXAHUYECKON JHEPrUU CUCTEMBI Tell. 3aKOH
COXPaHEHHs MEXaHWYECKOW dHEPruu. Yupyrue
U HEYNpYrHe CTOJKHOBEHHS. YpaBHEHHE
beprynnm U1 uaeanbHON KUJIKOCTH
ITosropusbriit MOT-158. JlaboparopHast pabora
«IIpoBepka 3aKkOHa COXPAHEHHUs SHEPruU IpH
JNEUCTBUM CHUJl TSDKECTH M YIPYTOCTH» €
HCI0JIb30BAHMEM HH(PPOBOro 000py/10BaAHHUSA
«Touxka pocra»

Kontponbnast pabora mo Teme «3aKOHBI
COXpAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bu6mmorexa [IOK
https://m.edsoo.ru/f7706d63

bu6mmoreka [IOK
https://m.edsoo.ru/474e7c4a
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[ToBTOpUTENBEHO-0000MIIAIONINI YPOK «3aKOHBI

bubmuoreka [JOK

4 COXpaHEHHUsI B MEXaHUKE» https://m.edso00.ru/f30f43b6
PasButne npencraBieHui 0 IpUPOAE TEIUIOTHI.
42 OcHoable monoxkenuss MKT. {uddyswus. bubmmorexa LIOK
https://m.edsoo.ru/b0a4445f
bpoyHoBckoe nBuxkeHuE
Ctpoenue razoo0pa3HbIX, KUAKUX U TBEPABIX
43 Tle. Xapakrtep I[]fI/I}KeHI/IH u HB3aHMOILeI7I<f)TI];H;I bubmmorexa LIOK
https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
44 Macca wu pa3Mepsl MOJEKyl (aTOMOB). bubnuorexa [JOK
KonmuuectBo BeniectBa. [TocTosinHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemnoBoe paBHoBecue. Illkama bubnnorexa [HOK
Ienascus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pemterre 3azat https://m.edso0o.ru/1531aba5
. bubnuoteka [JOK
47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBHeHue MenneneeBa-Knamneiipona. bubnmnorexa [JOK
Pewenne 3amau https://m.edso00.ru/8d12c328
bu6nmoreka [JOK
49 AOcomoTHas TemriepaTypa. 3akoH JlampToHa https://m.edsoo.ru/14e02d1f
Msomporieccsl B uaeanbHOM — Traze  C
50 MTOCTOSTHHBIM KOJINYE€CTBOM BEIIIECTBA. bubmuorexa [JOK
I'paduaeckoe mpeacTaBiICHUE H3OMPOIIECCOB: https://m.eds00.ru/68878d51
U30TepMa, 130X0pa, n306apa
[lepBuunsiit Ha pabGouem wmecre MOT-158. BuGmorexa LOK
51 JlabopaTtopHnas padota «3ydeHune nzobapHoOro

poIecca

https://m.edso0.ru/1344327b
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bubmuorexa [JOK

52 Ocnosioe ypasienie MKT https://m.edso0.ru/c8094721
bu6mmoreka [IOK
>3 Pemuterme sagas https://m.eds00.ru/10265a05
CBs3b a0COTIOTHOM TeMnepaTypbl
54 TepMOHHHaMI{quKOﬁ CHS TEMBL €O Cpe/iHeH https://m.edsoo.ru/c38af875
KHHETHYECKOM DHEpPruedl  IMOCTYNMaTeIbHOTO
TEIUIOBOTO ABVIKCHUS €€ YaCTHII
55 O0o001IeHNe U CHUCTEMATH3alUd 3HAHUU 110 bu6mmoreka [IOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
" " bubnuorexa [JOK
56 KonTponbnas pabota o teme "OcHoBsl MKT https://m.edsoo.ru/13adad59
TepmoguHaMuueckass  CHUCTEMA. 3ananue
BHeIIHUX ycnoBul aia T/l cucremsl. BHelHue
57 u BHyTpeHHHe mapamerpsl. Ilapamerpsr T/I bubnuoteka [JOK
CHCTEMBl KaK CpeJHUE 3HA4YCHUs BEJIMYMH, https://m.edsoo.ru/5f8d38a3
ONUCHIBAIOIIMX €€ Ha MHUKPOCKOIHYECKOM
YpOBHE
Hynesoe Hayajo TEPMOJIMHAMUKH.
58 CZMOHpOI/ISBOJILHaSI penaKcauHﬂpTI[ CHUCTEMBI K bubmorexa HOK
https://m.edso00.ru/8ec512f0
TEMJIOBOMY PaBHOBECHIO
59 Mogens uaeanbHOro raza B TEPMOJIUHAMUKE. bu6mmoreka [IOK
VYcioBus TpUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001
60 VpaBuenne  MenneneeBa-Knaneiipona  u bubnmnoreka [JOK
BBIPAKEHHE ISl BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue s BHYTpEHHEH  SHEpPruu BuGmrorexa [OK
61 OJHOATOMHOTI'O UJIeaTLHOTO rasa.

KBasucrarnyeckue 1 HeCTaTUUCCKHUE IMPpONCCChI

https://m.edsoo.ru/acbcacl5
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OnemenTapHas paboTra B TEepPMOAMHAMUKE.

62 B eHue paboTel Mo rpaduKy mpoiecca Ha bubmiorexa LIOK
BrHGIEEHe pa PatHicy POt https://m.eds00.ru/741d5738
pV-nuarpamme
Temoniepeaua Kak  cnoco®  WM3MEHEHUS
63 BH eHIfeI; sHeprun TJ[ cucremsr 0e3 bubmmorexa [JOK
yIp P https://m.eds00.ru/3d734561
coBepIIeHHs paboThI

64 K KIIMs1, TETIONPOBOHOCTD, U3IyUeHUE bubmorexa LIOK

OHBCKIA, TCIITONPOBOA » I https://m.edsoo.ru/157b54cd
KomnuectBo Ttemnorel. TemnoéMkocTs Tena.

65 VaenpHass u“  MOJsIpHasT — TEIJIOEMKOCTH bubnunoreka [JOK
BCIIECTBA. Y JEJIbHAs TEIUIOTa  CrOpaHUs https://m.edso0.ru/7ba67355
TOTLINBA
[ToBtopusit UOT-158. JlaboparopHas pabota

66 «M3MepeHne yIenpHOM TEINIOEMKOCTH» €
HCNO0JIb30BAaHNEM H(POBOT0 000PY/10BAHUSA
«Touxka pocra»

67 Pacuér KOJIMYeCTBa TEIJIOTHI npu bubnunorexa [JOK
Temioneperaye https://m.edsoo.ru/1db5ad4e

68 [Tonsitue o0 ammabatHOM mporuiecce. [lepBbiit bubnuoteka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edso0.ru/d8098824
KonmuuecTtBo TemmoTel u paboTa Kak Mephl bubnmnorexa [JOK

69 .

W3MEHEHUs BHyTpeHHel sHeprun T /1 cucteMsl https://m.edsoo.ru/b047alcd
Bropoit  3akOH  TepMOAMHAMUKHU st

70 aBPII) BECHBIX U HE aBIfOBeiHLIX po CC(i)B bubmiorexa LIOK
PaBroBeC p pott ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMOCTh MPUPOTHBIX MPOIIECCOB

71 [Ipunnuns! nevictBus temnoBbix mamud. KIT. bu6mmorexa [IOK

Makcumansnoe 3nauenue KI1J1. [ukn Kapno

https://m.edsoo0.ru/2e945513
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bubmuorexa [JOK

12 Pemrenue 3amau
a https://m.edsoo.ru/b3efal8b
DKOJIOTrMYECKHUE  aCIEKThI  HMCHOJIb30BaHUSA
73 TEIUIOBLIX ABHUrareleil. TenmaoBoe 3arpsi3HeHne bubmorexa HOK
a N ’ P https://m.eds00.ru/9867aaa7
OKPY’KAIOIIIECH CPeIb
bubmuorexa [JOK
74 Pemrenue 3amau
A https://m.eds00.ru/c8c70432
75 OO0o0OmIeHre W CHCTeMaTU3alus 3HAHUW 110 bubnuorexa [JOK
teme «TepmonuHamMuka. TernaoBbie MallluHbD) https://m.edsoo.ru/28d62b3f
76 KonTtponbHas pabora 1o TeMe bubnuoreka [IOK
«Tepmonnnamuka. TerioBble MALLIMHBI https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBanue u KoHeHcanus. Micmapenue
77 Hu KHIIEHHE V nenvHas TEIIOTa bubnnorexa [IOK
' a https://m.eds00.ru/6f8e6777
napooOpa3zoBaHus
HacpiliieHHble ¥ HEHACHINIEHHBIE  TapHI.
KauecTBeHHass 3aBUCHMMOCTL IUIOTHOCTH U
aBIIEHUS HACBIIIEHHOTO mnapa oT
78 TEMIIEPATYPEI, UX HE3aBUCUMOCTH 02 00BéMa bubmmorexa [IOK
PATYPRL, https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO napa. 3aBUCUMOCTH
TEMIEPATypbl KUIIEHUS OT JaBJICHUS B
SKUIKOCTH
79 Brnaxnocts  Bo3myxa.  AOcomoTHas U bubnmnorexa [JOK
OTHOCHUTEJIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
81 Tsépnoe Teno. Kpucrannmuueckue u amopQHble bubnnorexka [JOK

TCIa. AHI/I3OTpOl'II/I$I CBOICTB KpHUCTAJIJIOB

https://m.edso0.ru/20a88a03
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[lnaBnenue w KpucramM3amusa. Y JIeabHas

bubmuoreka [JOK

82
tertoTa rasieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edhopmanuu TBEpAOrO Tena. Pacrskenue u
83 ilxcg)w?e CnBur pMo ne  FOnra. Tlpenen bubmmorexa [JOK
- AR . Y - ped https://m.edsoo.ru/dalaab10
ynpyrux aedopmaruii

84 [ToBTopusi MOT-158. JlaGoparopras pabota

«3mepenue monyns FOura»
TemnoBoe pacumpeHue >KuIKoCTe U TBEPABIX
85 Tel. AHrapMOHHM3M TEIUIOBBIX KOJcOaHMUI bubmorexa LHOK
’ P https://m.edsoo.ru/7ba5edf2
YaCTHII BEIIECTBA
[IpeoOpa3oBanne  sHepru B (Ha30BBIX bubnnorexa [HOK

86
nepexoiax. Y paBHEHHE TEIUIOBOTO OanaHca https://m.edso00.ru/97a0672f

bubmuorexa [JOK

87 Pemenue 3amau

A https://m.edsoo.ru/8ab7f40d
IToBepxHocTHOE HaTskeHue. KanumnspHeie
88 sBiieHUs. J[aBmeHWe TOJ  UCKPHUBJICHHOMN bubmmorexa [JOK
) o P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca
O06o0mieHne W cucTeMaTu3alus 3HAHUKH TI0
89 TeMe «ATrperatHble COCTOSHHUSI BEIIeCTBa bubmmorexa [JOK
P t ' https://m.eds00.ru/0b52575¢
®a3oBbIe IEPEXOIBI»

90 KonrtponbHas paGora mo Teme «ArperaTHble bubnnorexka [JOK
cocrosHus BeuiecTBa. Da3oBbIe EPEXOAbI» https://m.edsoo.ru/7dc2a739
OnekTpu3aiuss Tel W €€  TPOSBIICHHS.

o1 DIIEKTPUUYECKU I 3apsi. Ba BHUA bubnuorexa [JOK
ANEKTPUUECKUX 3apsi0B. [IpoBoaHUKH, https://m.edsoo.ru/laff445f
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92 DJIeMEHTAPHBIN ANEKTPUUECKUN 3apsia. 3aKoH bubnmnoreka [JOK

COXpPAaHCHHUA DJICKTPUUCCKOT'O 3apsaia

https://m.edsoo.ru/f49afd24
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93 B3aumoneiictBue 3apsaoB. ToueuHble 3apsiibl. bubmumoreka [IOK
3akon Kynona https://m.eds00.ru/445b7746
bubmuorexa [JOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onektpuueckoe mnoisie. Ero neiictBue Ha bubnnoreka [HOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCT  2JIEKTPUYECKOTO  TOJIS.
[TpoGubiii  3apsin. JluHuM HanpsHKEHHOCTH bubnuorexa [JOK
96
3IIEKTPUYECKOTO OJIs. OnHopoaHoe https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOE T10JIe
97 [ToTeHManbHOCTh AIEKTPOCTATUYECKOTO MTOJIS. bu6mmoreka [IOK
Pa3zHoCTh MOTEHIIMANIOB U HAMPSIKEHUE https://m.eds00.ru/80021447
ITorennmansHas SHEPTUs 3apsana B
98 DIIEKT Ij)CTaTI/I‘IGCKOM pnone l_p}OfGH ua bubmmorexa [JOK
P ’ t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO OIS
99 CBsi3b HaNpsHKEHHOCTH TIOJSI W Pa3HOCTHU bubnmnoreka [JOK
MIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOTO MOJIS https://m.edsoo.ru/df7a6838
[lpuHMn ~ cynepno3uiuu  AJIEKTPUUECKUX bubnuoteka [JOK
100 .
oJIeH https://m.edsoo.ru/Ocfe4a6e
bu6mmoreka [IOK
101 P
cHierHe safat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsiga. Ilone paBHOMEPHO bubnmuorexa [JOK
3apsOKEHHON chephl https://m.edso0.ru/b297b5c3
[Tone paBHOMEpPHO 3apsKEHHOTO MO OOBEMY
. bubnmnoreka [JOK
103 mrapa. [lome  paBHOMEpHO  3apsHKEHHOM

OECKOHEYHOU TIITIOCKOCTH

https://m.edsoo.ru/f7a665ee
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104 [IpoBoAHMKKM B 3JIEKTPOCTATUYECKOM IIOJIE. bubnmoreka [JOK
VYcnoBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
JvanekTpuku u MOJTYTIPOBOIHUKH B bubnnoreka [HOK

105
ANEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. DIIEKTPOEMKOCTh

106 KOHJIEHCATOpa. ODIJIEKTPOEMKOCTH  ILIOCKOTO bubmmorexa [IOK

a pa. p https://m.eds00.ru/845b4f73
KOHJIEHCATOpa
107 [NapamiensHoe coeTUHEHNE KOHIEHCATOPOB bubnmorexa [IOK
p a a p https://m.edsoo.ru/d11e8ce7

108 ITocaenoBarenbHOE COCJIMHEHHE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920

109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa [TOK

p p a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK

110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040

111 JBuxenue 3apsKEHHON YaCTUILIbI B bubnuoreka [IOK
OJHOPOTHOM BJIEKTPUUECKOM ITOJIE https://m.edsoo.ru/8341d6ac

112 Pemenue 3amau

113 O000merne W cucreMaTh3amus 3HAHUK 110 bu6mmoreka [IOK
TeMe «IJIEKTPUUYECKOE TOJIEH https://m.eds00.ru/5752603f

114 KonTponbHas pabota 1o teme «JIeKTpuiecKoe bubnuoreka [IOK
oJie» https://m.edsoo.ru/cefe90e9
Cuna Toka. IlOoCTOSHHBIM TOK. YCIOBHUS

115 CYIIECTBOBAHUS IIOCTOSIHHOI'O DJIEKTPUUYECKOIO bubmorexa [IOK

yi p https://m.edso00.ru/233311b5
TOKa
b K
116 Wcrounuku Toka. Hanpsxenue n 9/1C uonuorexa O

https://m.eds00.ru/0839a115
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3akoH Oma JuIsl yyacTKa LenH. DIEKTPUIECKOe

bubmuoreka [JOK

117
COINIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COMNPOTHUBIICHUS OIHOPOIAHOIO
118 MPOBOJHUKA OT I;ro JIMHBI If HIJ)IOH aau bubmmorexa [JOK
POBOA s Hal https://m.edsoo.ru/95fcdf51
MONIEPEUHOI0 CEYCHUS
IlepBuunbiii Ha pabouem wmecte MOT-158.
119 JlaGopaTtopHas pabora «M3mepeHne yaeIbHOro bubmorexa LHOK
patopHat p P e https://m.edso00.ru/437f8300
COTPOTHUBIICHUSI IPOBOTHUKOBY
[TocnenoBarensHOE, napajuieIbHOE, bu6mmoreka [IOK
120
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX LICTIEH. bubnuorexa [JOK
[Tpawia Kupxroga https://m.eds00.ru/1794cf37
bubmuorexa [JOK
122 P
clietue sazat https://m.eds00.ru/3881b469
[Tostopusit UOT-158. JlaGoparopHas pabota
123 «MccnenoBanue  CMEIIAHHOTO  COETUHEHUS
PE3UCTOPOB» € UCMOJIb30BaHHEM LH(POBOro
odopynoBanusi «Touka pocray»
124 Pabora snextpuueckoro Toka. 3akoH Jlxoyss bubnuoreka [IOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6nmoreka [JOK
125 P
cHicHie saat https://m.eds00.ru/6761bf0f
126 MOIIHOCTh 3JEKTPUUYECKOTO TOKa. TermoBas bubnuoreka [IOK
MOIIHOCTb, BBIJIEIIIEMAas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmorexa [IOK
127 P
crieHie saat https://m.edsoo.ru/eb72fc24
128 OJ1C 1 BHyTpEHHEE CONPOTUBIEHUE UCTOYHUKA bubnmuotexa [JOK

TOKa

https://m.edsoo.ru/72d453af
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129 3akoH Owma miIg TOJHOM  (3aMKHYTOM) bubnmoreka [JOK
AJIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
130 | Pemere sana https://m.eds00.ru/35800679
[MosTopuseii NOT-158. Jlaboparoprast paboTa
«3mepenue 2/C u BHYTPEHHETO
131 COIPOTUBIICHUS HUCTOYHHMKA  TOKa» c
HCI0JIb30BaHMEM HH(POBOTo 000py10BaAHUSA
«Touka pocra»
MomHocth  ucTouHuka TokKa.  Koporkoe bubnunoreka [JOK
132
3aMbIKaHUE https://m.edsoo.ru/a0ae51d8
133 KonpneHcarop B menu mocTOSSHHOTO TOKa bubmmorexa LIOK
https://m.eds00.ru/35368f3e
bu6mmoreka [IOK
134 Pemterre 3azat https://m.eds00.ru/4410cef0
135 Pemenne 3amau mo Teme «llocTOSHHBIM bubmuorexa [JOK
ANEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
136 Pemenne 3amau mo Teme «llocTOsHHBIM bubmuorexa [JOK
JJIEKTPUYECKUN TOK» https://m.eds00.ru/744261b8
137 O000merne M cuUcTEMaTH3alMs 3HAHWUHM 110 bu6mmoreka [IOK
TeMe «I10CTOSAHHBIN INEKTPUUECKUN TOK» https://m.eds00.ru/eb5d4687
138 KonTtponsnas pabora no teme "[locTossHHBIN bubnuoreka [IOK
3IIEKTPUYECKUM TOK" https://m.edso00.ru/1885ddf1
DnekTpudeckast HpOBOI[I:IMOCTL pa3IMYHBIX Bu6morexa [LOK
139 BEILECTB. ODJIEKTPUUECKUI TOK B MeETaJliax.

CBepX1poBOAMMOCTh

https://m.edsoo.ru/da794295
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DNEKTPUYECKUH TOK B PacTBOPax M pacijiaBax

bubmumoreka [IOK
140 3JICKTPOJIUTOB. 3aKOHEBI ®dapanes IUIA https://m.e dsooLFru 14b423491
AEKTPOIHU3a
. bubnmoreka [JOK
141 DnexTpuueckui Tok B razax. [lnazma https://m.edsoo.ru/92d92f76
142 DNEeKTpUYECKH TOK B BakyyMme. Bakyymuble bubnmoreka [JOK
npubopHI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B TOJIYIPOBOJHUKAX bubmmorexa LIOK
https://m.edso00.ru/ab61c660
bu6mmoreka [IOK
144 [TonynpoBoAHHKOBBIE TPUOOPHI https://m.eds00.ru/83622200
IToBTOpHBII NOT-158. Ou3nYECKUil
NPaKTUKyM 10 TeMe «/3MepeHne Cuitbl TOKa
HANpPSDKEHUS. B IIENH TMOCTOSIHHOTO TOKa MpH
145 MOMOIIIH AHAJIOTOBBIX u U (POBBIX bubamorexa LOK
https://m.eds00.ru/5643ea56
MU3MEPUTENbHBIX npubopoB» c
HCNOJIb30BAHHEM HM(POBOro 000py10BAHUA
«Touka pocra»
IToBTOpHBIN NOT-158. Du3nyYeCKuit
MPAKTHUKYM o TeMe «M3yuenue
146 HEPAaBHOMEPHOIO  JBIJKEHHS  C  LEJBIO bubnuoreka [IOK
ONpPENEICHUsI MIHOBEHHOM  CKOpOCTH» € https://m.edso0.ru/f6292f5f
HCIOIb30BaHUEM HH(POBOro 000py10BaAHUSA
«Touka pocra»
IToBTOpHBII NOT-158. DuU3nYECKU
147 npakTukym  no  teme  «Mccinenosanue bubnuoreka [IOK

3aBUCUMOCTM  IIYTH OT  BPEMEHH  IPHU
PaBHOYCKOPEHHOM JIBUYKEHUD) c

https://m.edso0.ru/6960b6ef
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HCNO0JIb30BaHNEeM HU(PPOBOro 060pya10BaHUSA
«Touka pocra»

148

IToBTOpHBII NOT-158. Ou3nYeCKuil
npakTUkym no teme «M3MepeHue yckopeHus
Opu  NPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBIDKEHUM 110 HAKJIOHHOM TUIOCKOCTHU» €
HCI0JIb30BaHUEM HU(PPOBOTro 000Py10BAHUSA
«Touka pocray»

bubmuorexa [JOK
https://m.edsoo.ru/d1ea2402

149

IToBTOpHBII NOT-158. Ou3nYECKU
npaktukym no  teme  «MccienoBanue
3aBUCUMOCTH nepuoaa oOpareHus
KOHUYECKOI0 MasATHHKA OT €ro MapaMmeTpoB» C
HCIO0JIb30BAaHNEM HU(PPOBOro 000pyA0BaHUA
«Touka pocray»

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

IToBTOpHBII NOT-158. Ou3nYECKUil
IIPaKTUKYM o TEME «3mepenue
PaBHOJECHCTBYIOIIEH CHJIBI TIpU  JIBUKEHUU
Opycka o0 HaKJIOHHOM MIIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

IToBTOpHBII NOT-158. OuU3NYECKUI
NPaKTUKYM 10 Teme «M3ydeHue IBMKCHUS
CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOM
yepes JETKUi 0710K»

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

152

[ToBTOpHBIN HNOT-158. OuU3NYECKH
NpakTUKyM 1o TeMe «VcenenoBanue ABMKEHUS
Opycka 1O  HakKJIOHHOM  IUIOCKOCTH €
NEPEMEHHBIM  KO3(DQUIIMEHTOM TpeHus» ¢
HCI0JIb30BAHMEM HH(PPOBOro 000py/10BaAHHUSA
«Touxka pocra»

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607
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153

IToBTOpHBII NOT-158. Ou3nYECKUil
npakTukym 1o «M3ydeHue ycTOWYMBOCTU
TBEPOrO Tella, UMEIOIIETO IJIOMAAb OMOPhD)

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4{7

154

IToBTOpHBII NOT-158. Ou3nYECKUil
MPaKTUKYM no TeMe «13mepenue
KHMHETUYECKON PHEPruu Teja Mo TOPMO3HOMY
OyTh» € HCH0Jb30BaHHEM LH(POBOro
odopynoBanus «Touka pocray»

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

155

IToBTOpHBII NOT-158. Ou3nYECKU
MPaKTUKYM o TeMe «3yuenue
HU30TEPMUYECKOTO poruecca c
HCI0JIb30BaHMEM HH(POBOTo 000pPy/10BaAHHUSA
«Touka pocray»

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

156

IToBTOpHBII NOT-158. Ou3nYECKUil
npakTukym 1o teme «lccnenoBanue mpouecca
OCTHIBAHHUSl BEIIECTBA» € HCIOJIb30BAHMEM
uugposoro o6opynosanus «Touka pocra»

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

157

IToBTOpHBII NOT-158. OuU3NYECKUI
npakTUKyMm 1o teme «W3mepeHue yaenbHOU
TEIUIOTHI TUIaBJIEHUS JIba)» € MCNO0JIb30BaHUEM
uugposoro o6opynosanus «Touka pocra»

bubmuorexa [JOK
https://m.edsoo.ru/6bl1a23b5

158

IToBTOpHBII NOT-158. OuU3NYECKUI
NpakTUKyM Mo TeMe «M3yuyeHue MmpoTeKkaHus
TOKAa B IENH, COJAEpXKallell KOHJIEHCATOP» €
HCI0JIb30BaHHeM HU(POBOro 060py10BaHUSA
«Touxka pocra»

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

159

[ToBTOpPHBIN NOT-158. Puznueckuit
INPAKTUKYM IO TeMme «YBeJIUdeHue mpejena
U3MEpPEHUs] amIepMeTpa U BOJBTMETpPa» C

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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HCNO0Jb30BaHNEeM HU(POBOro 000py10BaHUS
«Touka pocra»

IToBTOpHBII NOT-158. Ou3nYeCKuil
MPaKkTUKyM 1o TeMme «CHSTHE BOJIbT-aMIIEpHOI

bu6mmoreka [IOK

160
XapaKTEPUCTUKHU [IHOJ1a» € HMCIOJb30BAHHEM https://m.edso00.ru/64b6e901
uugposoro o6opynosanus «Touka pocTra»
161 O0001menrne U cucreMaTh3alnys 3HAHUA 10 bu6mmoreka [IOK
TeMme «KuaeMaTtuka https://m.edsoo.ru/ed017d93
162 O0001IeHNe W CHUCTEMATH3alUg 3HAHUKA 110 bu6mmoreka [IOK
Teme «JluHaMuKay https://m.eds00.ru/3149956b
163 OO0o0OmIeHre W CHCTeMaTU3alus 3HAHUW 110 bubnuorexa [JOK
teMme «CTaTruka TBEPAOTo Tea https://m.edso00.ru/0f9752ac
164 O0o001IeHNe W CHUCTEMATH3alUg 3HAHUU 110 bu6mmoreka [IOK
TeMe «3aKOHbI COXPAHEHUS B MEXaHUKE https://m.edsoo.ru/6c0df9cc
O0o01enrne M cUcTeMaTH3alusgd 3HAHUH II0
165 TeMe «OCHOBBI MOJIEKYIIPHOKHHETHUECKON bubmorexa HOK
yip https://m.edsoo.ru/de148976
TEOPUN
166 O000merne W cucTeMaTh3amus 3HAHUK 110 bu6mmoreka [IOK
teme «TepmonnHamuka. TernaoBble MallluHBD) https://m.edsoo.ru/Obcc77cl
O000merne W cucreMaTh3amus 3HAHUK 110
167 TeMe «ArperaTtHnle COCTOSHHS BeEI[EeCTBa bubmmorexa [IOK
p ) https://m.edsoo.ru/59ca5c91
®a3oBbIe IEPEXOIBI»
bubmuorexa [JOK
168 Htorosast KOHTpoOIbLHasA paboTa
R p https://m.edso0.ru/f2381c0c
169 OO06o0mieHne W cucTeMaTu3alus 3HAHUW TI0 bubnmnoreka [JOK
TeMe «lI0CTOSHHBIN INEKTPUIECKUN TOK» https://m.edsoo.ru/3cae6dal
170 OO6o0uieHe M cucTeMaTH3alys 3HAHUK 10 bubmmoreka [IOK

TeMe «Toku B Pa3JIMIHBIX CpCAAX»

https://m.edsoo.ru/cc7681d4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

28




11 KJTACC

Ne
n/n

Tema ypoka

[Toropubi MOT-156. DnexkTpuueckuid TOK.
Cuna toka. ctounuk Toka. MICTOUYHUK TOKa B
AIEKTPUYECKOHN LETH

3akon Oma Uisi OJHOPOJHOTO MPOBOJHUKA.
ConpoTuBjieHHEe MPOBOAHHUKA. 3aBUCUMOCTH
YIIEIBHOTO CONPOTUBJICHUSI TPOBOIHUKOB U
TIOJTYIIPOBOTHUKOB oT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

Pemenne 3amau mo teme: «3axkon Oma It
y4acTKa Lenu»

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Coenunenus MIPOBOJTHUKOB. Pacuér
COIPOTHUBIICHUS IEKTPUUECKUX Lienei. 3aKoH
OmMa 11t 3aMKHYTOH 1Ienu

Pacuér cunel TOKa W HampsOKEHUsS B
ANEKTPUYECKUX LETISX

W3mepeHne Cuibl TOKa U HaNpsDKEHUS.
TemioBoe NEHCTBUE DJIEKTPUUECKOTO TOKA.
3aKoH Hxoyns-Jlenna. Ilepenaua
JNEKTPOSHEPIUH oT HCTOYHUKA K
noTpeduTento.  DIEKTpUYEeCKHd  TOK B
pacTBOpax M pacIuiaBax dJI€KTPOIUTOB




B3aHMO,Z[eI>'ICTBPIe IIOCTOAHHBIX MAarHuToOB H

7 MPOBOJAHUKOB C TOKOM. MarHuTHOE IIOJe. bubmorexa LIOK
https://m.edso0.ru/487a8593
I'mnoTe3a Ammepa
Bekrop wmarautHOM uHAYKiuu. [IpuHuumn
8 CyNEpPHO3UIMM MArHUTHBIX TMosel. JIuHun Bu6muoteka [JOK
MarHuTHOM MHAYKIUU. MarautHoe moie https://m.edsoo.ru/4clabcch
MPOBOJHKKA C TOKOM. OnbIT DpcTeaa
9 Cuna Ammnepa, e€ HanpaBJICHUE U MOJYJTh bubmmorexa [JOK
https://m.edsoo.ru/26d9c5ba
Cuna Jlopenna, e€ HampaBlI€eHHME U MOIYIb.
10 I[BI/DKGHI/II: 3apﬂ)I<eHHIZ)fl YaCTHUIIBI g B buGnuorexa [IOK
https://m.edsoo.ru/c97afaal
OJIHOPOJHOM MarHUTHOM I10JIe
bubnunoreka LIOK
1 Paora ctst Jlopetua https://m.edsoo.ru/d518be4b
[lepBuunsiii Ha pabouem mecre MOT-158.
12 JlaGopatopnast  pabora  «MccnemoBanus
JIEUCTBUSI TOCTOSTHHOTO MAarHWTa Ha PaMKy C
TOKOM)
" " bubmuorexa [IOK
13 Pemenue 3aga4d mo reMe "MarauTtHoe 11051€ https://m.eds00.ru/5h55¢307
14 KonTposnbHast pabora mo teme «MarHuTHoe
oJiey
15 [TpumeHnenne 3aKOHa Awmriepa. bubmuoreka [IOK
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
bubnunorexa LIOK
16 Pemterie 3aza https://m.edsoo.ru/a37a0c21
17 MarunuTtHoe rnoJjie B BEIIECTBE. but6mmorexa [IOK

<Depp0Mar HCTUKH, IIapa- WU AUaAMArdHCTUKU.

https://m.edso0.ru/30ff9608
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OcHOBHBIE ~ CBOHCTBa  (hepPOMArHETHKOB.
[Ipumenenne GpeppoMarHeTHKOB

SIBeHME  DIIEKTPOMATHUTHOW  MHIYKLUU.
[ToTok BekTOopa mMarHuTHOM MHAYKuMH. DJIC

bu6nmmoreka [IOK

18 1503010791017078 3akoH ANEKTPOMATHUTHOMU https://m.edsoo.ru/b3efaOcl
uHaykuun Papanest
[MoTopuseiii MOT-158. JTabopaTopHas pabota
19 «MccnenoBanue SIBJICHUS AJIEKTPOMArHUTHON
WHIYKIIMW» ¢ HUCMOJIb30BAHUEM IH(POBOro
odopynoBanusi «Touka pocray»
20 Buxpesoe anekrpuueckoe nosne. Toku Dyko. bubnnoreka [JOK
OJC uHAYKIMH B IBUKYLIUXCSA TPOBOAHHUKAX https://m.edsoo.ru/15abe140
bubmuoreka [{OK
21 Pemerre sana< https://m.edsog)_.[ ru/4dfda618
bubmuoreka [{OK
22 Hpasmuiio Jlenna https://m.edSO(])_.[ ru/bbc22726
93 SIBaeHne CaMOMHAYKIIUH. OJIC bu6nmorexa LIOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM. bubnmnoreka HOK
DIIEKTPOMarHuTHOE IoJe https://m.edsoo.ru/b3cOad11
bubmuorexa [IOK
25 Pemterrie azas https://m.edSO(])_.I ru/88f69d2b
26 O000merne n cucremMaru3anysa 3HAHUH 110 but6mmorexa [IOK
Teme "DNeKTpoauHaMuKa" https://m.edso00.ru/76484025
97 Kontponbnas pabota o TeMe

«NEKTPOIUHAMUKA)»
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KonebarenpHast cUcTema. CBoOoHBIC
koneOanus. ['apMoHHMUeckwe  KoJjieOaHUsI.

bubnunoreka LIOK

28 Kunematuueckoe ¥ TMHAMHUYECKOE OIIMCAHUE https://m.edsoo.ru/7c1db385
KoJIeOaTeIbHBIX JBMKCHUI
DHepreTu4ecKkoe OITHCAaHUE. BriBog
JTUHAMHUYECKOTO0 OMUCAaHUS TapMOHUYECKHUX bubnunoreka LIOK
29 .
KOJeOaHUi W3 WX DHEPreTHYEeCKOro | https://m.edso00.ru/e3c99692
KHHEMATHYECKOT'O OIMCAHUS
. bubnuorexa [IOK
30 AmnunTya u ¢asa konebarmi https://m.edsoo.ru/7a0c439a
[lepuon u yacrora konedanuit. [lepuoa manbix
31 CBOOOIHBLIX KOJeOaHMii MaTeMaTUYECKOIrO bubnunorexka LIOK
MasTHHKA. Ileprosm cBOOOIHBIX KoJieOaHUM https://m.edsoo0.ru/e0399319
OPYKUHHOTO MasiTHUKA
32 3aryxatomue KojeOaHusi.  BbIHYXIEHHbIE bubmmoreka [JOK
koJsieOanus. Pe3onanc https://m.edsoo.ru/72e93d09
bubnmorexa LIOK
33 Asrokonebanis https://m.edsoo.ru/6add2644
bubmmoteka IIOK
34 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
35 Ypok-koHpepeHIus "MexaHuveckue bubnnoreka [JOK
K0JIeOaHUs B MY3bIKQJIbHBIX HHCTPYMEHTaxX" https://m.edsoo.ru/8ef587be
36 [osropusiit MOT-158. JlaboparopHast paboTa
«M3yueHune NBIKEHUSI HUTSHOTO MAasTHUKA)
37 O000merne n cucremMaru3anysa 3HAHUH 110 bubnunorexa LIOK

Teme "Mexannueckue Koiaeoauus"

https://m.edsoo.ru/eb84182f
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ONeKTpOMarHuTHbIE KoJIeOaHusl.

bubnunoreka LIOK

38
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMIUIUTYABI 3apsijia
39 KO}? eicaTo a C aMIUTMTYIOoU CI/IJ}IIEI Tofc)a)lB bubmmorexa LJOK
A p A https://m.eds00.ru/093f9afl
K0JIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHUsI DHEPrUM B HJACATHLHOM bubnmnoreka HOK
K0JIe0aTEIIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarliue 3JIeKTPOMarHuTHbIE KOJeOaHUs.
41 BBII}-I,X K I;j{HbIe ’ 3JICKTPOMArHUTHBIC bubmorexa LIOK
YA P https://m.eds00.ru/5e668619
KoJIeOaHus
42 [Tepemennsbiit Tok. Pe3uctop u koHACHCATOP B bubmmoreka [JOK
LENHU NEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymka UHIYKTUBHOCTH B enu bubnnoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OmMa [ 3JIEKTPUYECKON  1enu bubmmoreka [JOK
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE
45 U JEUCTB €e 3HauYeHHE CWIbl TOKa U bubmorexa OK
A yrot https://m.edsoo.ru/lcac6c4c
HaANPSDKEHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TIeTH brbmmorexa [TOK
P H https://m.edsoo.ru/087506df
bubmmoteka IIOK
47 P
CHICHHE 3aAak https://m.edsoo.ru/a16836a4
Uneanvuplif Tpancdopmarop. IIpoussoactso,
N bubnuoteka [JOK
48 nepegadya W MOTPEOJICHHE DIEKTPUUYECKON

SHEPrUu

https://m.edsoo.ru/f97418ae
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OKOJIOTUYECKUE PUCKU IIPU IPOU3BOJCTBE

bubnunoreka LIOK

49 anexkTpodHeprun. Kynbrypa I/ICUHOJIBBOBaHI/I}I https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
bubmmoreka [JOK
>0 Pemenne sanaz https://m.edso<])_.[ ru/ee6677ed
KontponsHas pabota o TeMe
51 «MexaHnueckue M DJIEKTPOMAarHUTHBIE
KOJICOaHMS
52 O06oO0mIeHe W CUCTEMAaTU3alMs 3HAHHUH I10 bubmuoreka [{OK
TeMe "DIeKTpOMarHUTHbIE KoJieOaHus " https://m.eds00.ru/401024a9
53 MexaHnnyeckue  BOJHBIL.  XapaKTEPUCTHUKH bubmuoreka [{OK
MEXaHUYE€CKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [{OK
= 3BYK. XapakTepUCTHKH 3BYKa https://m.edSO(])_.[ ru/138b6f09
56 WudpazByk u  ynbTpazByk. lllymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl https://m.edsoo.ru/7380038f
bubmuoreka [IOK
S Pemerite aga https://m.edSO(])_.I ru/cfd918bf
58 ONEeKTpOMarHuTHbIE  BOJHBL.  M3nydeHue bubnmnoreka HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus dIeKTPOMarHuTHBIX BoJH. CBOMCTBA bubnmnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[kana AEKTPOMArHUTHBIX BOJTH.
60 [lpuMeHeHne SJIEKTPOMAarHUTHBIX BOJH B bubmmorexa LIOK

TEXHHUKE U OBITY

https://m.edso0.ru/49belf9e
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HpI/IHI_II/IHBI paguoCBiA3d U TCICBUACHUA.

61 Pannonoxanus DNeKTPOMarHuTHOE bubmorexa LIOK
8 HIL ZerIp https://m.eds00.ru/9fo6f18
3arpsi3HEHNE OKPYKaIoLIel cpebl
KontponsHas pabota o TeMe
62 «MexaHuueckue M 3JIEKTPOMArHUTHBIE bubmmorexa [JOK
P https://m.eds00.ru/4f7985a0
BOJTHBD
Cser. 3akoH MPSIMOJIMHEHOTO bubnmnoreka HOK
63
pacnpocTpaHeHus CBETA https://m.eds00.ru/f9566406
64 Pemenne 3amau Ha TpUMEHEHHE 3aKOHA Bu6moteka [JOK
MPSMOJIMHEITHOTO PaCpOCTPaHEHHS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue cBera. [lmockoe  3epkalio. Bu6moteka [JOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenne  cBera.  AOCOMIOTHBIH U
OTHOCHUTENIbHBIA ITOKAa3aTeNb IPEIOMIICHHUS.
66 [omHoe BHYTpPECHHEE OTpakeHHe bubmmorexa LIOK
| oIp P ' https://m.edsoo.ru/bc2e55cd
[IpenenpHBI  yrojl TOJHOTO BHYTPEHHETO
OTpaKCHHUS
67 Pemienne 3agad Ha mNpUMEHEHHE 3aKOHOB bubnnoreka [JOK
OTpaXeHUs U MPEIIOMJICHHS CBETA https://m.edsoo.ru/49d830a9
[TepBuunbiii Ha pabouem mecte MOT-158.
68 JlaGopatopHas pabota «3mepenne
MOKa3aTesl MPEIOMIICHHS CTEKIIa
69 Xon nywded B mpusMme. Jlucmepcus cBera. bu6muoreka [JOK
CroxxHbIi cocTaB Oenoro cBera. L{pet https://m.edsoo.ru/d8elc3be
JInn3bl. @OKYCHOE PACCTOSHHUE W ONTHYECKas
N bubmuoreka [{OK
70 cwia nuH3bl. [locTpoeHune uzoOpaxeHHil B

JIMH3aX U UX CHUCTeMaX. Y BEIUUYCHHUE JTUH3BI

https://m.eds00.ru/60441359
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[MoTopuseiii MOT-158. JTabopaTopHas pabota
«Omnpenenenne  (GOKYCHOTO  PacCTOSHUS

71
JUH3b» € MCHOJIb30BAHHEM LHM(POBOIo
obopynoBanus «Touka pocray»
7 Pemuienue 3a1au Ha MOCTpOEHUE U300PAKEHU, bubmmoreka [JOK
MOJIYy4YaEeMbIX C IIOMOIIBIO JTUH3 https://m.edso0.ru/5a868f09
73 I'ma3 kak onruueckas cucrema bubmmorexa [JOK
https://m.edsoo.ru/ecd480a2
74 Pemienne 3amau. Ilpenensl npuMEHUMOCTH bubnnoreka [JOK
r€OMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
75 KonTponbhas pabota o TeMe
«["eoMeTprueckast ONTHKA»
CkopocTh cBeTa M METOJAbl €€ H3MEpPEHUS. Bu6mmoteka [JOK
76
Hucnepcus cBera https://m.edso0.ru/f32aab06
HMuTepdepenius CBETA. Korepenthsie
7 HCTOfI-(IlI)/IIfI/I ) YcnoBust Ha6JII)Io eHUS bubmmorexa [JOK
’ a https://m.edso0.ru/5fc0c638
MaKCHUMyMOB U MUHUMYMOB
bubnmorexa LIOK
7 P
8 cHierHe safat https://m.edsoo.ru/3061de2b
bubmmoreka IIOK
79 IT
PHMCHCHHE HHTCp(CpeHIIHH https://m.edsoo.ru/668edbc8
Hudpaxus csera. JAudpakunonHas pemérka. bubmuoteka [IOK
80
VYcnoBue HAOMIOACHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnunorexa LIOK
1 P
8 CHieHHe satat https://m.edsoo.ru/d58c411a
82 [TosTopusiii MOT-158. JlaGoparopHas pabora

«I3MepeHHe JUIMHBI CBETOBOH BOJHBI» €
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HCIOJIb30BAHUEM uu¢gpoBoro
obopynoBanus «Touka pocray»

83 [Tonepeunocts cBeTOBBIX BOJH. [lomsapusanus bubnuoreka [JOK
cBETa https://m.edsoo.ru/e9890fe9
bub6nmoreka [IOK
4 P
8 CHLICHHE 3a1ad https://m.edsoo.ru/c56c8158
85 CBeTOBBIE SIBIIEHUS B IIPUPOIE bubnnorexa LHOK
pHpoa https://m.eds00.ru/0b36363d
86 O06oO0mIeHe W CUCTEMAaTU3al|s 3HAHHUH 10 bubnuoreka [{OK
TeMe «BoHOBAasI OIITUKAY https://m.edsoo.ru/8a14748b
87 Kontponbaas pabora mo Teme «BomnHoBas bubmmoreka [JOK
OINTHKAY https://m.edsoo.ru/82315dd4
'paHuilbl  TPUMEHHMOCTH  KJIACCUYECKOU
88 MEXAHUKHA. 3aKOHBl DJIEKTPOAUHAMHUKU U buGnuorexa [IOK
) P https://m.edsoo.ru/c9bd77ch
MPUHITAIT OTHOCUTEILHOCTH
89 [Toctynarst crenuaibHON TEeOpuun bubmuoreka [IOK
OTHOCHUTEIIFHOCTH https://m.edso0.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM UHTEpBAJ.
IIpeoOpasoBanus JlopeHiia. YcnoBue
90 HpI/IqI/IEHOCTI/I ’ OHTHOCI/ITeJILHOCTL bubnmorexa [JOK
p ’ https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJICHHEC BPEMCHH U
COKpAIIICHUE JITHHBI
DHeprus W UMIOYIbC  PEISITUBUCTCKOU
o1 gacTuipl. CBsS3b Macchl C DSHEprued u bubnunorexa LIOK

UMIYJbCOM  PEJSTUBUCTCKOM  YaCTHIIBI.
DHeprus MoKost

https://m.edsoo.ru/b6258ffa
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Jlaboparopuas pabora «OrnpeneneHue
UMITYJIbCA U SHEPTHU PEIATHBUCTCKUX YACTHUI]

92
(mo  ¢otorpadusM TPEKOB  3apSKEHHBIX
YaCTUI] B MATHUTHOM I10JIE)»
93 PaBHOBeCHOE TEIIIOBOE U3IIYUEHUE bubmorexa LIOK
i https://m.eds00.ru/f54035a5
bu6nmoreka [IOK
%4 3axow emelerus Buna https://m.edsoo.ru/1c5ff752
bubnuoreka [{OK
95 I'mnotesa M. IInanka o kBaHTax. ©OTOHBI https://m.edsoo.ru/a5fa218
bubmuoreka [IOK
% Jueprus u uMIyILe Gotona https://m.edsoo.ru/7fb307ec
97 ®oroaddexr. Onbitet A. I'. Cronerosa. bubnnoreka [JOK
3akonbl poTtoddderra https://m.edso0.ru/8c68e5b9
08 VYpaBHenue ODifnmreitHa g doTtodddexra. bubmmoreka [JOK
"Kpacnas rpanuna" goroaddexra https://m.eds00.ru/01ef4556
bubmmoteka IIOK
99 JaBnenue cBera. OnbiTel [1. H. JIeOenena https://m.eds0o.ru/64bA966
N bubmuoreka [IOK
100 BonHOBEIE CBOHCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnsl ge bpoiins. /Inuna BonHs! Ae bpoiinsa u
101 a3Me I;II[ O6JP;aCTH J'II(L)KaJ'II/ISa 15471 I];I/I)I(p encs bubmorexa HOK
p p A i https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
but6mmorexa [IOK
102 K - %
OPHYCKYTAPHO=BOIHOBOM ALyAH3M https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha KpUCTAJIaX bubnmorera LHOK

https://m.edso0.ru/30dbal8c
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Cremuduka wu3MEepeHUH B  MHKPOMHPE.

104 CootHomieHus HeonpeaenéHHoCTeN bubmmorexa LIOK
) ped https://m.eds00.ru/65783dec
['eitzenbepra
bubnunoreka LIOK
105 Pemenine rpagueckinx saxas https://m.eds00.ru/e70195bd
N bubnnorexa [{OK
106 Petuettite pacuCTHEIX sazat https://m.edsoo.ru/ee9b3182
Kontponbnas pabora mo temam: "OCHOBBI bubmmoreka [JOK
107 -
CTO", "KopnyckynsipHO-BOJIHOBOH ayanu3m" https://m.edsoo.ru/c3de891a
OnbITHl 110 MCCIIEOBAHUIO CTPOECHMSI aTOMA.
108 [Inanerapnass momens aroma Pesepdopna bubmmorexa [IOK
P poopAa. https://m.eds00.ru/312b750a
[Tocrynartser bopa
Buasl cnektpoB. CnekTp ypoBHEW 3HeEpruu bubnnorexa [JOK
109
aToMa BOJIOpoJa https://m.edsoo.ru/cf74b1la
110 CnoHTaHHOE€ M BBIHYKIEHHOE H3JIy4E€HUE Bbu6moteka [JOK
ceera. Jlasep https://m.eds00.ru/f945d85¢c
Hyxnonnas wmonens snapa I'eifzenOepra-
111 I/IIZZHCHKO 3a s[I[ nu MacJ(I:I(jBoe YHUCIIO0 Slp a brbmmorexa [TOK
+ AP Apa. https://m.edsoo.ru/34ada5de
N3otonel. PagnoaktuBHOCTH
112 JlaGopatopnast  pabora  «McciemoBaHue
TPEKOB YaCTHI] (110 TOTOBBIM (oTOrpadusim)»
3aKoH paJMOaKTHBHOTO pacmana. CBoiicTBa
113 MOHM3UPYIOLIETO  W3JIydeHus.  BiusHue bubmuorexa [IOK
pPagUOaKTUBHOCTH HA JKMBBIE OpPIraHU3MBL. https://m.edsoo.ru/aab98bef
Ho3nmerpus
114 DHeprusi CBsI3M HYKJIOHOB B sjnpe. SnepHbie bubnuotexa [JOK

cunel.  Jledexkt Maccel gapa.  SnepHble

https://m.edsoo.ru/ff1758d0
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peakuuu. SnepHeie peakTtopbl. [IpoGiemsr
YIOPABISIEMOTO  TEPMOSIAEPHOIO  CHUHTE3A.
DKOJIOTUYECKUE ACTEKThl Pa3BUTHUS SACPHON
SHEPIreTUKHU

Mertonbl  perucTpaliii M HCCIIECIOBAHUSA
aNeMEHTapHbIX yvactull. DyHIamMeHTaIbHbIE

. bubnnorexa [{OK
115 B3aUMOJICCTBUSA.  bapuoOHBI, ME30HBI U
. https://m.edsoo.ru/1ac08a5h
nentoHsl. IlpencraBnenne o CraHmapTHOU
Mozenu. KBapk-TiIF0OHHAss MOJIENb aIpOHOB
116 KontponbHas pabora mno Tteme «Pusuka
ATOMHOTO SIAPa U AJIEMEHTAPHBIX YaCTUID)
®dusuka 3a npeaenamu CTaHIapTHON MOJIEIH.
117 Témuas maTepus U TEMHas YHeprusi. EquHCTBO bubmorexa [JOK
. P Pt B https://m.edso00.ru/c026fd37
(bU3HYECKON KapTUHBI MHpa
118 OTtanbl pa3BUTHUS ACTPOHOMMH. 3HAYEHHUE bubnnorexa [JOK
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpumenumMocTh  3aKOHOB  (UBUKHA A
119 00BsICHEHUS IIPUPOJBI KOCMHYECKHUX bubmmnoreka HOK
00BEKTOB. Meronsl ACTPOHOMUYECKUX https://m.edso0.ru/39c44028
HCCIIeI0BaHUM
CoBpeMEHHBIE  OINTHUYECKHE  TEJIECKOTIBI,
120 ANOTEIIECKOIIBI BHeaTMochepHast bubmorexa HOK
P ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3B&3gHoro Heba. Cos3Be3aus, spKUE bubnmnoreka [JOK
3BE31bI, INIAHETHI, UX BUINMOC JIBHKCHIIC https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnne. CojHeuHas
bubnunorexa LIOK
122 akTUBHOCTb. Mcrounuk sHeprun CojHUA U

3BE3

https://m.edsoo0.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4

3BE31bI, HX OCHOBHBIE XapaKTEPUCTUKH.

bubnunoreka LIOK

123 HHarpaMMa" CHCKTPAJIbHRIM —ftace = https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/1bI TJIABHOM TOCIICIOBATEIBHOCTH buomorexa LIOK
a a https://m.edsoo.ru/b3ch766¢
Buyrpennee crpoenne 3B&31. CoBpeMEHHbIE
125 NPEJCTaBICHUsT O  IPOUCXOXKACHUU U bubmmoreka [JOK
spooru CoiHna W 3BE3IM. DTalbl KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Mneunsiit Ilyte — nama [Nanaktuka. Tunsl Bbu6moteka [JOK
rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmiupenue Bceenennoil. 3akoH
127 Xabbma Teopust  bonpmoro  B3pbiBa bubmmorexa LIOK
) P priBa. https://m.edsoo.ru/3dbdf0d2
PennkToBOE M3ityueHue
128 MacmrabHas CTPYKTypa Bcenennoi. Bu6moteka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubmuoreka [IOK
129 H
epeuéHHbIe TPOOIEMbI ACTPOHOMHUH https://m.edsoo.ru/d37dgffe
IToBTOpHBIN NOT-158. dusnueckuit
130 npakTukyMm 1o teme «MccnegoBanue CBOMCTB bubmrorexa LTOK
P Y a https://m.edso00.ru/67361aef
beppoOMarHeTHKOB
[ToBTOpHBI NOT-158. duznueckuit
MPAKTUKYM 10 TeMe «/3ydeHne 3aBUCUMOCTH
131 CII/:J'IBI yXMne a or chnnbl TOKa» € bubnmorera LHOK
p https://m.edsoo.ru/fcae91e9
HCIOJIb30BAHUEM uu¢poBoro
odopynoBanusi «Touka pocray
IT i NOT-158. o i
132 OBTOPHRH FSHHCCKHH https://m.edsoo.ru/c36658da

IMPAKTHUKYM I10 TEMEC «OHpe)IeJ'IeHI/Ie UHAYKIOUHA
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BUXPCBOT'O MAarduTHOI'O TI0JIsD» C
HCI0JIb30BAHUEM uudgpoBoro
obopynoBanus «Touka pocray»

133

[ToBTOpHBII NOT-158. duznueckuit
npakTukym 1no TteMe «COopka mozenu
3JIEKTPOMArHUTHOTO T€HEPaTOPar»

bubnunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

IToBTOpHBII HNOT-158. Ou3nYeCKHil
npakTukym mno teme «W3mepenue nepuona
CBOOOMHBIX  KOJNEOAHWW  HUTIHOTO U
MPYKHHHOTO MasITHUKOB)» c
HCNOJb30BAHUEM ungpoBoro
odopynoBanusi «Touka pocray»

bubnunorexka LIOK
https://m.edsoo.ru/5d159d35

135

[ToBTOpHBI NOT-158. Puznueckuin
npaktukym 1o teme «lIpeobpa3oBanue
PHEPTUM B TNPYKUHHOM  MAasTHHKE» €
HCI0JIBb30BAHHEM nu¢poBoro
odopynoBanus «Touka pocray

bubnunoreka LIOK
https://m.edsoo.ru/a28026bd

136

IToBTOpHBII HNOT-158. Ou3NYECKHI
npaktukym 1o teme  «MccnegoBanue
NEPEMEHHOTO TOKa 4Yepe3 IOoCeA0BaTelbHO
COEMHEHHBIE KOHJAEHCATOp, KaTylmKy H
pPE3UCTOP» € MCMHOJIb30BaHHEM LHM(PPOBOro
odopynoBanus «Touka pocray

bubmnoreka IIOK
https://m.edsoo.ru/89dc2d90

137

[ToBTOpHBIN HNOT-158. OuU3NYECKHil
MpakTUKYM 10 TeMe «/3yueHne mapameTpoB
3BYKOBOM BOJHBD) € HMCHOJb30BAHHEM
ungposoro o6opynosanus «Touka pocra»

but6mmorexa [IOK
https://m.edsoo.ru/b100661a
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IToBTOpHBII HNOT-158. Du3nYeCKHil

MPaKTUKYM o TeMe «Tonyuenue bubmmoreka [JOK
138
M300pakKeHHS B CUCTEME U3 TIJIOCKOTO 3epKajia https://m.edso00.ru/42569eal
U JINH3BD»
IToBTOpHBII HNOT-158. Ou3nYECKHil
npakTukym mno teme «M3mepenue HoxkycHOro
139 ECCTOHI:II/IH acceuBaro pI/IX fI/IHZ» c bubmmorexa LIOK
P P m https://m.eds00.ru/b879fb3f
HCI0JIb30BAHUEM uudgpoBoro
odopynoBanusi «Touka pocray»
IToBTOpHBII HNOT-158. Ou3nYECKHil
npaktukym  mo  Teme  «HalOmonenue Bbu6moreka [JOK
140
nudpakiu, HHTEpPEpEeHIINA U TTOISPU3alIN https://m.edsoo.ru/8b7ac737
CBETa»
IToBTOpHBII NOT-158. Ou3nYECKHil
141 npakTukym 1o Tteme «KoHCTpynpoBaHue bubmmorexa [IOK
P Y pyHp https://m.eds00.ru/63756¢47
TEJIECKOMUYECKUX CUCTEM»
IToBTOpHBII HNOT-158. Ou3NYECKHI
MPAKTUK no teme «MccrenoBanue
142 3.’:11)BI/ICI/IM§(\:/[TI/I CHUJIBI TOKa Yepe3 CBGTOI[ HoJ OT bubmmorexa LIOK
P AR https://m.edso00.ru/eb916f82
HaIPSKEHUSD) c HCNOJIb30BAHUEM
uugposoro o6opynosanus «Touka pocra»
IToBTOpHBII HNOT-158. Ou3nYECKHil
143 npakTHUKyM 1o teme «MccnenoBanue crekrpa bubmuoteka [IOK
pa3peKEeHHOr0  aTOMAapHOTO  BOJIOpOJA H https://m.edsoo.ru/ec651eb8
W3MEpPEHHE MOCTOSTHHOM Pudepra
144 [ToBTOpHBII NOT-158. duznyeckuit bubmuorexa [IOK

npaktukym 1o temMe  «MccnegoBanue

https://m.edsoo.ru/c3dabe6e
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paaroakTUBHOTO (OHA C HWCIOIH30BAHUEM
JO3UMETPa»

145

146

IToBTOpHBII HNOT-158. Ou3nYeCKHil
NpakTUKyM 1o teme «Habmoaenus 38E€31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M c
UCTIOJIb30BaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH Ul ONpPENCNICHUS IOJIOKEHUS
HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c0o3Be3/1usl CeBepHOro nosymapus
U sIpKHE 3BE3]IbD»

O0001IeHrEe U cHCTEMaTH3anus 3Hanuii. Posb
GU3UMKH W acTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COMAJIbHOM M ITHYECKOM
chepax neaTeIbHOCTH YeJIOBEeKa

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

bubnunoreka LIOK
https://m.edsoo.ru/ad6ddeed

147

O06o06menne u cuctemMaTu3anys 3HaHuin. Posb
U MecTo (HU3MKM U acTpOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bubnunoreka LIOK
https://m.edsoo0.ru/18f19f7c

148

O000menne U cucreMaTu3anis 3HaHuil. Pois
dusndeckot Teopur B (HOPMHUPOBAHHH
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MDA,
MeCTO (PU3MUECKON KapTUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O TPUPOLE

bubmmoreka IIOK
https://m.edsoo.ru/e7d400f4

149

O000merne n cucremMarusanysa 3HAHUH 110
teMme "Kunemarnka"

but6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

150

O000meHre U cucreMard3alus 3HAHUN 110
Tteme "Kunemaruka"

bubnunorexa LIOK
https://m.edsoo.ru/4e31b507
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O000meHre U cucreMarys3alus 3HAHUN 110

bubnunoreka LIOK

151
teme "lunamuka" https://m.edsoo.ru/2dfbafc5
152 O0o0O0mIeHe W CUCTEMaTU3alMs 3HAHHUH 10 bubmuorexa [IOK
teme "Cratuka TBEpaoro tena' https://m.edsoo.ru/3cca482e
153 O0001menrne u cucremMard3anusg 3HAHUH 110 bub6nmoreka [IOK
TeMme "3aKOHBI COXPAaHEHUS B MEXaHUKE" https://m.edsoo.ru/32a4d1a0
O0o0mmenre u cUcTEMAaTH3aLMSA 3HAHUH II0
154 TeMe "OCHOBBI MOJIEKYIISIPHO-KMHETHUECKOM bubmorexa LIOK
) yIp https://m.edsoo.ru/ed440ca8
TEOPUH
155 O06oO0mIeHe W CUCTEMAaTU3alMs 3HAHHUH I10 bubmuoreka [IOK
teme "Tepmoaunamuka. TemioBbie MaHbI" https://m.edsoo.ru/c63f7c10
O0001IeHNe U cUCTEMaTH3alMsa 3HAHUH 110
156 TeMe "ArperarHple COCTOSHUS BELIECTBA Bubmiorexa OK
P B ' https://m.eds00.ru/1d36b5b1
®da3oBbIE IEPEXOBI
157 O0001IeHNe U cCUCTEMATH3alMsa 3HAHUH IO bubnunoreka LIOK
TeMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
O000menne n cucremMarusanysa 3HAHUH 110
158 TeMe «I1oCTOSIHHBIHN dneKTpuIecKui TOK. Toku bubmorexa HOK
™ ' https://m.edso0.ru/71453ee6
B PA3IMYHBIX CpeIax»
159 O000merne n cucremMarusanysa 3HAHUH 110 bu6nmorexa LIOK
TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
160 HToroBas KOHTpoJIbHAsA paboTa
161 O000merne n cucremMarusanysa 3HAHUH 110 but6mmoreka [IOK
TeMme "DNeKTpOMarHuTHasE UHAYKIUA" https://m.edsoo0.ru/053e2248
162 O06oOmenrne W CUCTEeMaTU3alMsd 3HAHUH 10 bubmuoreka [{OK

Teme "Mexannueckue Koaeoauus"

https://m.edso0.ru/d6310bfd
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O000meHre U cucreMarys3alus 3HAHUN 110

bubnunoreka LIOK

163 1
TeMe "DJIeKTpOMarHuTHbIC KojaeoaHus" https://m.edso0.ru/5e2bb83d
O0o0mmenre u cUcTEMATH3ALMA 3HAHUH II0
164 TeMe "MexaHnuecKkue U JJIEKTPOMAarHUTHEBIE 1 bubnnorexa LHOK
" P https://m.eds00.ru/96a7a2dd
BOJIHBI
165 Pe3epBHbIii YPOK. O06o06meHue u 1 bubnmnoreka HOK
cucreMarusainus 3Hanui mo reme "Onruxa" https://m.edso0.ru/52ad1603
166 O060011IeHNEe U CUCTEMATH3alMsa 3HAHUH IO 1 bubnunoreka LIOK
teMme "OcunoBel CTO" https://m.edsoo.ru/5beclc65
167 O06oO0mIeHe W CUCTEMAaTU3alMs 3HAHHUH I10 1 bubmuoreka [IOK
teme "KopnycKynspHO-BOJHOBOU Jyanu3m" https://m.edso0.ru/f7¢59d38
168 O0001IeHNe U cUCTEMaTH3alMsa 3HAHUH 110 1 bu6nmorexa LIOK
TeMme "®du3uka aroma" https://m.edsoo.ru/1f511654
O0001IeHNe U cUCTEMaTH3alMsa 3HAHUH IO
169 TEME "dusuka aTOMHOTI'O sapa u 1 buGnuorexa [IOK
" P https://m.eds00.ru/905c5ce0
AJIEMEHTAPHBIX YACTHI]
170 O000menne n cucremMarusanysa 3HAHUH 110 1 bubmmoteka IIOK
TeMe "DneMeHThl acTpodu3uKu" https://m.edsoo.ru/2bffb94c
OBHIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 170 24
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI 10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO (GU3HKHU B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpIMaJbHAs CHCTeMa OTCuéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOEe ABM)KEHHE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3aumoeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE )KUJKOCTEH U TBEPABIX T, U3SMEHEHHE
o0bEMa TeN TMpH HarpeBaHUM (OXJaKICHHWH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHcalus, IUIaBJIEHUE, KpUCTAJUIM3alMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECcCax; IEKTPU3aLUs TeJl, B3aUMOIECHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAsA SOHEPIrus, IOTCHIUAaIbHAaA
SHEPTHUsid, MEXaHNYCCKasA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAKTOBATHh (1)H3H‘ICCKI/II71 CMBICJI UCITOJIB3YEMBIX BCIIMYHH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIJIOBBIC SBIICHHUS,
UCTIOJB3YS (PH3UYECKIe BETMUMHBL: JaBJICHUE ra3a, TEMIIEPaTypa, CPEeTHSIS
KHHETHYEeCKas ~ DJHEPrus  XaOTHYECKOTO  JBWKCHHS  MOJICKYIL,
CpeIHEKBaIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprusi, padora raza, kKodh(OUIUEHT MOJE3HOTO ICHCTBHS
TEIJIOBOTO IBUTATEIIS; IPH OMUCAHUY MTPABIIIBHO TPAKTOBAThH (PHU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BEITUYHH, X 0003HAYCHUS W CIUHUIIbI, HAXOIUTh
(bOopMyIBI, CBSA3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKUE CBOMCTBAa  BEIlECTBA WU
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HauEHHSI U EIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JTAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3UYeCKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpAHCHHSI HMITYJIbCA, MPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPTruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3nuyaTh yCJIOBHS UX 0e30MacHoro
HCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
($U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB
1 1a00paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auM C SIBHO 3aJaHHON (DPM3NYECKOH MOJEINBIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauy BEIOUPATh (PU3UUECKYIO MOJIETb, BBIACIATh (PU3HUECKIE BETMYUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PACUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUS (PU3NUECKON BETMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKJIECHUN C ONOpON Ha H3yueHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pa3iMyYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

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

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO PaclpeAesiTh 005S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOU HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aroMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHN: (rU3nyecKux 3aaa4y

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JI€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMAarHWTHAas HMHIYKLIUA,
JIeHICTBE MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoJiebaHuss W BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(pakuus U NOIspU3alus cBeTa, AUCIepCus CBeTa, (POTONTEKTPUIECKUI




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUSCKYI0 TPOBOJAUMOCTh Ppa3IMYHBIX Cpel) W
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO IOJs, cujia Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3aps] ¥ CHJa TOKa B TPOIECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU OMKUCAHUU MPABWILHO TPAKTOBATh (PUIWUCCKUN CMBICI
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh D3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbc (OTOHA, TEPUOA
MOJTypacmnaja, YHEPTUsSl CBA3M aTOMHBIX Sifiep; MPH OMUCAaHUH MPABUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NapajuIeIbHOTO COEINHEHUS IPOBOJAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUS! CBETa, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI MIPEIOMIICHUS CBETA, ypaBHeHUE DWHINTENHHA 11 poTtorddexTa,
3aKOH COXpaHEHHWS HHEpPruH, 3aKOH COXPAaHEHHS WMIIYJIbca, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa MHAYKIMM MAarHUTHOTO — IIOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBaTH M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCHOJIb30BAaHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHIA; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIHYMH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCIHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JEATEIbHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJja4uM BEIOUPaTh (U3UYECKYIO MOJIETb, BEIICTIATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCMMPOTUBOPCUUBYIO HCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMaLlUY, MOJYYEHHOM W3 pa3jIMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh THpUMEpHl BKJIAJa POCCHUMCKUX M 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHusi O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoTtare B rpymme ¢ BBINOJIHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHUPOBAaTh JCSTEIBHOCTh B HECTAHJIAPTHBIX CHUTYAIIHUSX, aJI€KBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOJIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon
MpOBEPAEMOro IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA
3JIEeMEeHTAa

Kon
pa3naeia

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o mnpupozae. HayuHnble METOIBI MO3HAHUA
11 OKpyKarwliero mupa. Ponp 3kcriepuMeHTa U TEOpUU B
MPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B GU3HKE

1 MogenupoBanue (HU3NYECKUX SBICHUH ©  MPOLECCOB.
Hayusnsle runioressl. @u3ndeckue 3aK0Hbl U TeOpuu. [ panuiisl
12 IIPUMEHUMOCTH ¢buznyeckux 3aKOHOB. [TpuHIHn
' coorBercTBUs. Ponp M Mecto (Qu3uku B (HOPMHPOBAHUU

COBPEMEHHOM Hay4HOl KapTUHBI MHUpPA, B IPAKTHYECKOH

IEATENBHOCTH JTIOJEH

2 MEXAHHUKA
KMHEMATHKA

911 Mexannueckoe JBUKECHHUE. OTHOCUTENBHOCTh
o MEXaHM4YEeCKOro ABkeHus. Cucrema orcuéra. Tpaexkropus

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAas
212 CKOPOCTh) U YCKOPEHHE MaTepUATIbHONW TOUYKH, UX MPOCKIIUU
o Ha OCH CHCTeMBI KoopauHaT. CIIOKEHHE IEPEMEIIECHHN |

CJIO’KEHHE CKOPOCTEMN

PaBHOMepHOE UM PaBHOYCKOPEHHOE  MPSIMOJIMHEWHOE
213 nBwkeHue. ['paduku 3aBUCUMOCTH KOOPIWHAT, CKOPOCTH,

YCKOpPEHHMS, IyTH U NEPEMEIICHUS MATEPHAIIBHON TOYKH OT
BpEMEHU

2.1 2.14 CBo0oaHOE majieHue. Y CKOpeHHe CBOOOJHOTO MaJeHusI

KpuBonunelinoe  aBwkeHne. PaBHOMEpHOE  JIBHKEHUE
915 MaTepUAIBHOM TOYKM N0 OKPYKHOCTH. YTJIOBas CKOPOCTb,
o JIMHEeNHAas CKOpOCTb. [lepuon u qacToTa.

IleHTpOoCTpEMUTENBHOE YCKOPEHHE

216 TexHu4ecKkne ycTpouCTBa: CIUAOMETp, ABUIKEHUE CHAPAJIOB,
o IENHbIE U PEMEHHBIE TIEpeIadn

[TpakTuyeckue paboThl. M3MepeHHe MTHOBEHHOH CKOPOCTH.
HccnenoBanue COOTHOIICHHS MEKIY ITYTSAMU, TIPOHACHHBIMU
2.1.7 TEJIOM 3a TOCJIeIOBATEIIbHBIE PABHBIC MPOMEXYTKH BPEMEHH
IIPU PaBHOYCKOPEHHOM JBMKEHHH C HayalbHOM CKOPOCTBIO,

paBHOW Hym0. M3ydeHue JBWKEHUS IIapUKa B BSI3KOH




KUAKOCTU. VI3yueHWe  IBIDKEHUS Tela, OpOIICHHOTO

TOPU30HTAILHO
JMHAMUKA
291 [Ipuniun  otHocutenbHocTH [anmmnes. IlepBbiii  3akoH
o Herotona. HepumanbHbIe CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
Btopoii 3akon HploToHa nid MaTepuaibHOM TOYKU B
2.2.3 uHeprmanpHoil cucreMe orcuérta (MCO). Tperuir 3akoH
HeroTOHA 17151 MaTepUaIbHBIX TOYEK
294 3akoH BcemupHOoro Tsrorenus. Cuna Ttsokectu. l[lepBas
o KOCMHMYECKas CKOPOCTh. Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBXKCHUS U
2.2.6 cuna Tpenus mnokoa. Kosdpduument tpenus. Cuna
2.2 COIMPOTHBIICHUS NIPH JBMKCHUH TEJIA B KUJIKOCTH WU Ta3e
997 [TocTynaTensHOEe M BpAaIaTEIbHOE JBHKCHHE aOCOIKOTHO
o TBEPIOrO Tela
998 MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [1nedo cuibl.
o VenoBust pagHoBecus TBEp0ro Tena B UCO
299 TexHuuyeckue  YCTpOICTBAa:  MOAIIMIHUKU,  JIBYKEHUE
o MCKYCCTBCHHBIX CITyTHHKOB
[Tpaktudeckue pabotel. W3ydeHwe ABMKEHHS Opycka IO
HAKJIOHHON TUJIOCKOCTH TOJ JIEWCTBHEM HECKOIbKUX CHIL
9910 HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B
o nehopMUpYyEeMOil MIPY)KHHE M PE3WHOBOM 00pasie, oT
BenMuMHbl ux jaedopmanuu. HccrnenoBanue — ycrnoBuUit
paBHOBECHsI TBEPJIOTO TEJa, HMEIOIIETO OCh BPAIICHHS
3AKOHbBI COXPAHEHH S B MEXAHUKE
931 NMmyibe  MaTepHaIbHOM TOYKH, CHCTEMBI MaTepHATbHBIX
A ToueK. VIMITy/IbC CHITBI U H3MEHEHHE UMITYJIbCa Tella
2.3.2 3akon coxpanenust umiynbca B ICO. PeakTuBHOE ABMKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTE CUIBI
2.3 235 Kunetnueckass sHeprus MaTepHaIbHONM TOYKH. Teopemao
o KHHETHYECKON SHEPTHU
[TorenumanbHas sHeprus. [loTeHnManpHas >HEPrus ynpyro
2.3.6 nedhopMupoBaHHOM NPYXUHBL. [loTeHITMaNBHAS YHEPTUS TeIa
BOJIM3M TTOBEPXHOCTH 3EMITH
537 [ToTeHnnanpHbBIe M HEMOTCHIUATbHBIE CHIIBL. CBsI3b pabOTHI

HCMMOTCHUOUAJIBHBIX CHJI C HN3MCHCHHEM MEXaHHYEeCKOH




OHCPTHUU CUCTCMbI TCII. 3akoH COXpPAaHCHUA MEXaHUYECKOM

SHEPIUU
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
239 TexHu4eckue yCcTporcTBa: IBUKCHUE PAKET, BOJIOMET, KOIIEp,
o NPY>KUHHBIHA IIHCTOJIET
[TpakTdeckue padoTel. 3ydeHne CBS3M CKOPOCTEH Tel Mpu
2.3.10 Heynpyrom yxaape. MccrnemoBaHue cBsS3M paOOTHI CHIIBI C

H3MEHEHHEM MEXaHMISCKOM OHEPIruu T€jia

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
OCHOBHBIE TTOJIOKCHUS MOJICKYJISIPHO-KHHETUICCKOM TCOPHH.
3.11 Bbpoynosckoe asmwxkenue. Jnpdysus. Xapakrep ABHKCHHUS U
B3aMMOJICHCTBYSI YACTHI] BEIECTBA
312 Mogenu CTpOEHHUsi Ta30B, XHIKOCTEH W TBEPIABIX TEl U
o 00BACHEHHE CBOMCTB BENIECTBA HA OCHOBE JTHX MOJENIEN
313 Macca wmounekyn. KommuectBo BemiectBa. [locTosiHHas
o ABorazipo
314 TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana
o temmeparyp Llemabcust
315 Monenr  upeampHoro  raza. OCHOBHOE  ypaBHEHHE
3.1 o MOJIEKYJISIPHO-KUHETHUECKOI T€OpUH UeallbHOTO rasa
AOcomoTHas TeMIieparypa Kak Mepa cpeHei KHHEeTHYeCKOn
3.1.6 SHEPrUM TEIJIOBOTO JABMXKEHUs dvacTul Trasza. [llkana
temneparyp KensBuna
3.1.7 Vpasuenue Knanelipona — Menzaeneesa. 3akoH JlanbToHa
['azoBble 3akoHBL. M3omporiecchl B HIEaNbHOM Taze C
3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBAa: HM30TE€pMa, H30XO0pa,
n3zobapa
3.1.9 TexHUUYECKHE YCTPOHUCTBA: TEPMOMETP, OapomeTp
[TpakTueckue paboTel. M3mepeHue wmacchl BO3ayxa B
3.1.10 KJIAaCCHOW KoMHarte. VccliejoBaHHe 3aBHCHMOCTH MEXTY
rapaMeTpaMy COCTOSIHHS Pa3pe:KeHHOTO rasa
OCHOBbI TEPMOJIMHAMUKN
391 TepmonnHamuueckass  cuctemMa. BHyTpeHHsst  dHeprus
o TEPMOJUHAMHYECKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHUS
32 399 KonnyectBo TemmoTel u paborta. BHyTpeHHsisi sHeprus
OJTHOATOMHOTO HJICaTbHOTO Ta3a
Buner Termonepenadu: TEIUIOMPOBOMHOCTh, KOHBEKIIWSA,
3.2.3 u3nnydeHre. TernoéMKoCcTh Tena. YelbHass TerI0EMKOCTh

BCIICCTBA. Pacuér koaudecTBa TEIIOTHI IIpu TCIIonepeaade




3.24

IlepBblii 3akOH TepMoaMHAMHUKH. IIpuMeHeHue nEepBOrO
3aKOHa TEPMOJAMHAMMKHM K u3onpoueccam. ['paduueckas
MHTepIpeTanus paboThl ra3a

3.2.5

TeruoBble MamvHbL. [I[pUHIUITBI JEMCTBUS TENIOBBIX MAILIKH.
[IpeoOpazoBanuss SHEPTMM B  TEIUIOBBIX  MAallWHAX.
Koaddurment nonesnoro nericteus (nanee — KI1J1) rermmoBoit
Mamusbl. Hukin Kapao u ero KITJ]

3.2.6

3.2.7

3.2.8

Bropoii 3akon TepmoguHaMuku. HeoOpaTHMOCTh MporieccoB
B pupoie. TerioBsle IBUTaTeNn. DKOJOTHYECKUE TPOOIEMBI
TEIJIO3HEPTeTUKH

TexHHuuecKue ycTpolcTBa: IBUraTeNlb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED

[TpakTueckue padboThl. I3Mepenue yneabHoN TeIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNW A BEILECBA. ®A30BbIE ITEPEXO/1bI

Hap006pa3013aHI/Ie H KOHACHCAaI M. I/IcnapeHHe H KHIICHHUC.

3.3.1 YaenebHas  TemioTa — mapooOpa3oBaHUA.  3aBHUCHMOCTh
TeMIepaTypbl KUIIEHUs OT 1aBJICHUS
332 AOcomoTHasT ¥ OTHOCUTENbHAs  BIAXKHOCTb  BO3IyXa.
o Hachimenuslii map
TBépnoe Tteno. Kpucramimueckue u amopdHbIE Tena.
3.3.3 AHU30TpOInUsl CBOWCTB KpucTaoB. JKuakue KpUCTaLIbL.
3.3 CoBpeMeHHbBIE MaTePHAIIbI
334 [InaBneHne ¥  KpUCTAIM3alUsA. YJAeldbHas  TeIjora
A asierus. Cyonumarius
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue yCTpOHCTBA: THUIPOMETP U  TICUXPOMETD,
336 KaJOpUMETpP,  TEXHOJOTUH  TOJNyYeHHS  COBPEMEHHBIX
A MarepuaioB, B TOM  YHCIIE HAHOMaTepHAaIOB, |
HaHOTEXHOJIOTHH
3.3.7 [TpakTyeckue paboTel. M3mepenne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
SJIEKTPOCTATUKA
411 OnexkTpuzanus Ten. OneKkTpuueckuil 3apsn. JBa Buaa
o SIIEKTPUUYECKHUX 3apPsI0B
41.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1 4.1.3 3aKOH COXPaHEHUs HIIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiicteue 3apsaoB. 3akon Kymona
Onekrpuueckoe mnojie. Hanpspk€HHOCTH — AIEKTPUUECKOTO
4.1.5 nosst. IlpuHnun cynepnozunyu. JIMHUM HanpssKEHHOCTH

SJICKTPHYCCKOTI'O ITOJIA




4.2

PabGora cun oanekTpocraruueckoro moissa.  [loTeHrmann.

4.1.6
Pa3HocTh noTeHnuanos
417 [TpOBOTHUKY M JUAJICKTPUKU B MIOCTOSHHOM DJIEKTPUYECKOM
o nosie. JludnekTpudeckast MpOHUIAeMOCTh
418 Onekrpoémrocts. Kongencarop. DneKTpoEMKOCTh IIIOCKOTO
o KOHJICHCATOpa. DHEPrHs 3apsHKEHHOT0 KOHAEHCATopa
TexHu4yeckue YCTPOMCTBA: DJIEKTPOCKOI, JJIEKTPOMETP,
419 AIEKTPOCTATUYECKAs 3aIMTa, 3a3eMJICHUE JIEKTPOIPHUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBII MTPUHTEP
4110 [TpakTueckue  pabotbl.  M3MepeHue  31€KTPOEMKOCTH

KOHJICHCATopa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEAX
421 VYCIIOBUSL  CYIIECTBOBAHMS IOCTOSIHHOTO —DJIEKTPUYECKOTO
o Toka. Mictounuku Toka. Cuna Toka. IlocTossHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
423 DJEKTPUUECKOE CONPOTUBJICHUE. YIEIbHOE CONPOTUBIICHUE
o BEIIECTBA
424 [TocnenoBarenbHOE, ApAIENIEHOE, CMEIIAHHOE COCTMHEHNE
o MPOBO/IHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOIHOCTB 3AEKTPUUYECKOTO TOKA
anekTponBrkymias cuia (mamee — DJIC) um BHyTpeHHee
4.2.7 COTNPOTHBIICHUE HCTOYHHMKA TOKa. 3akoH Oma aJig TMOJTHOU
(3aMKHYTOM) 3nekTpruueckoi nenu. Koporkoe 3aMmbikanne
ONeKTpOoHHas IPOBOJUMOCTb TBEPBIX METAaJUIOB.
4.2.8 3aBUCUMOCTh CONPOTUBJICHUS METAJIOB OT TEMIEPaTypBhl.
CBepX1mpoBOANMOCTh
429 OnexkTpudeckuid TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
o Y4KOB
[TonynpoBOIHUKH. CobOcTBeHHas u MpUMeECHas
4.2.10 MIPOBOAMMOCTH MOIYNPOBOAHUKOB. CBOMCTBa p-n nepexona.
[TomynpoBOIHUKOBBIE TPHOOPHI
4211 ODJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DIJIEKTPOIUTHYECKAsS
o JUCCONUAIMS. DIIEKTPOIIH3
OnekTpuueckuii Tok B razax. (CaMOCTOATENbHBIM U
4.2.12 HECaMOCTOSITENIbHBIN paspsa. Pa3znnunsie THUIIBI
CaMOCTOATENBHOrO paspsana. Moimnus. [1nazma
TexHuueckre yCcTponcTBa: aMIepPMETpP, BOJIBTMETP, PEOCTaT,
4.2.13 UCTOYHHKH  TOKa, DJEKTPOHArpeBaTesibHble  MPHOOPHI,

JJIEKTPOOCBETUTEIILHBIE npudopHl, TEPMOMETP




CONPOTHUBIIEHUS, BaKyyMHBbI  JOUOJ, TEPMUCTOPHI U
(bOoTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN U0/, TaTbBaHUKA

[TpakTuyeckue paboThl. M3ydeHne cMEIaHHOTO COSAMHEHUS
PE3UCTOPOB.

N3mepenne DJIC ucTOUHMKA TOKAa W €ro BHYTPEHHETO
corpoTtuBieHusi. Habmonenue snexrponnsa

4.2.14

11 KJIACC
Kon
Koanposepsiemoro  IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
S 3JIeMeHTa
4 OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA

431 [locTostHHbIE MarHuThl. B3auMopeicTBUE MOCTOSIHHBIX
MarHuTOB
MaruutHOe mose. BekTop MarHUTHOM  MHAYKLMH.

432 [IpuHnun cynepno3unuu. JIMHUM MarHUTHOM MHIYKIUU.
Kaprtuna nuHuil MarHUTHOM MHIYKUUU TOJISI TOCTOSTHHBIX
MarHuTOB
MarnuTtHoe noje npoBoAHUKA ¢ TokoMm. KaptuHa nuHuii

433 MoJsl JJIMHHOTO MPSIMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO TPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaencTere mpoBOAHUKOB C TOKOM

4.3.4 Cuita AMriepa, €€ MOJIyJIb ¥ HallpaBJICHHE
Cuna JlopeHua, e€ Momynbp M HampaslieHue. J[BukeHue

4.3 4.3.5 3apsKEHHOW YacTUIbl B OJHOPOJHOM MArHUTHOM TOJIE.

Pa6ota cunel Jlopeniia

4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIMU

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUH

438 OJC wunaykuuu. 3aKOH HIEKTPOMATHUTHON HWHAYKIIMU
®dapanes
BuxpeBoe osnekrpuueckoe mome. IJ[C wuHAYKIMH B

4.3.9 MIPOBOJIHUKE, IBMXKYIIEMCS TOCTYMATENbHO B OTHOPOIHOM
MAarHUTHOM TI0JIe

4.3.10 [IpaBuso Jlenma

4311 NHIyKTUBHOCTS. SlBneHre  CaMOWHJIIYKLIHH. OJIC
CaMOMHAYKIUU

4.3.12 DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM




4.3.13

DNEeKTPOMarHuTHOE IoJie

4.3.14

4.3.15

Texunyeckue YCTpOﬁCTBaZ IIOCTOSAHHBIC MAarHurThl,
QJICKTPOMArHuTHI, QJICKTPOABUIATCIIb, YCKOPUTECIIN
QJICMCHTAPHBIX 4aCTUL, MHAYKIIWMOHHAA I1CYb

[Ipaktuueckue paboTbl. M3yueHne MarHUTHOrO OIS
KaTylku ¢ TokoMm. MccnenoBanue 1elCTBUS MOCTOSSHHOIO
MarHuTa Ha paMKy c TokoM. HccnepoBaHue siBIEHUS
3JEKTPOMArHUTHON MHIYKIIUU

KOJIEBAHM: 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

512

Konebarenpruas  cucrema. CBoOomHble — KoJeOaHHS.
I'apmonnueckue konebanus. [lepuon, yacrora, aMIIUTyAa
u (aza xoneOaHui

[IpyxnHHBIA MagTHUK. MaTeMaTH4eCKUI MAassTHUK

513

5.14

5.15

5.1.6

YpaBHeHue TapMOHUYECKUX KoJieOaHui.
Kunematuueckoeu JUHAMUAYECKOE OIMCaHNE
KO0JI€0aTeIbHOTO ABUKECHUS

[IpeBpaleHne SHEPrUu MPU rapMOHUYECKUX KOJICOAHUSIX.
CBsi3p aMILTUTYABl KONEOAHW HMCXOAHON BEIMYUHBI C
aMIUIUTy1aMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHUS

Koneb6arenbHblit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KonebaHus B HICATBHOM KOJe0aTeIbHOM  KOHTYpE.
AHanorus Mexay MEXaHH4ECKUMU U JIEKTPOMarHUTHbIMU
konebanusamu. Popmyna TomcoHa

3aKoH COXpaHEHUS SHEPTHH B UCATHHOM KOJIeOaTeTbHOM
KOHTYpE

5.1.7

5.1.8

5.19

BoinykaeHHble MexaHMueckue KkojebaHus. Pe3oHanc.
Pe3onancHas kpuBas. BeIHYyX/I€HHBIE JIEKTPOMAarHUTHBIE
KoJIe0aHuUs.

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MomHOCTh  NMEPEMEHHOTO  TOKa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpanchopmarop. [IpousBocTBo, nepeaaya u noTpediieHne
ANEKTPUYECKON DSHEPruU. OKOJOTUYECKHE PUCKH TpHU
MMPOU3BOJCTBE  JJEKTpUYeCKoM sHepruu. KynbTypa
HCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTPUUECKHIA
3BOHOK, JINHUU DJIEKTpOIIepeiay

5.1.12

[Ipaktuyeckne pabotbl. MccnemoBaHue 3aBUCHUMOCTHU
Nepro/ia MaJIbIX KoJeOaHHii rpy3a Ha HUTH OT JUIMHBI HUTH
U Maccel rpysa. MccnenoBanue nmepeMeHHOro TOKa B €U




W3  TMOCJIENOBATEIbHO  COEAMHEHHBIX  KOHIEHCATOpa,
KaTyIIKH U Pe3UcTopa

MEXAHU

YECKUE 1 DJIEKTPOMATHUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, YCI0BUA  pacCIIpOCTpaHCHUA.

5.2.1 [Tepuon. CkopocTh pachpoCTpaHEHUS W JJIMHA BOJIHBIL.
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
5.2.2 WuTepdepenius u audpaxuss MEXaHHIECKUX BOJH
593 3Byk. Ckopocth 3ByKa. ['poMkocTh 3Byka. BbeicoTa ToHa.
o TemOp 3ByKa
DNEeKTPOMAarHUTHBIE  BOJHBL.  YCIOBUS — U3Iy4YCHUS
5.2.4 JNEKTPOMArHUTHBIX ~ BOJH. B3auMHas  opueHTanus
BeKTOpOB E, B 11 v B 35eKTpOMaruHuTHOM BOJIHE B BaKyyMe
5.2 CBolicTBa  DJICKTPOMArHUTHBIX ~ BOJH:  OTPaKEHHUE,
525 IIpeIOMJIEHUE, noJisipu3anus, Judpaxus,
untepdepeniusi. CKOpoCTh MEKTPOMArHUTHBIX BOJH
526 [IIxana AIIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
o AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHIMIBI paAMOCBA3M U TeleBUACHUA. Paauonokanus.
o DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbI
TexHUYECKHE YCTPONCTBA: MY3BIKAIBLHBIC WHCTPYMEHTHI,
508 yIbTPa3ByKOBasi NUAarHOCTUKA B TEXHUKE U MEAMIIMHE,
o pamap, paauonpuEMHUK, TEIEBU30p, aHTEHHa, TeledoH,
CBY-nieun
OIITHUKA
531 [IpsmonuHeitHOe pacnpocTpaHeHHe CBeTa B OJHOPOIHON
A cpene. JIyu cera
532 OtpaxxeHue cBeta. 3akoHbI OTpaxkeHus cBera. [locTpoenue
o H300pakeHHIi B TNIOCKOM 3€pKajie
533 [Ipenomnenne cBera. 3akOHbl NPEIOMIICHUS CBETa.
o AGCOIOTHBIN TTOKa3aTeNb IPETOMIEHUS
534 Ilonnoe BHyTpeHHee otTpaxeHue. IlpenenbHblii yroa
53 o MTOJIHOTO BHYTPEHHETO OTPaXKECHHUS
- 5.35 Hucniepcust ceera. ClioxkHbIH coctaB Oenoro cera. Ler
Colwuparoniue W pacceWBaIOIINE JIMH3BL. TOHKas JIMH3A.
®DOoKyCHOE pPAaCCTOSIHUE W ONITHYECKAsl CHJIa TOHKOH JIMH3HI.
5.3.6 [Moctpoerne  w300pakeHWH B coOWMparOmMX U
paccenBaronMx JuH3axXx. Dopmyla TOHKOH  JIMH3BI.
VYBennueHue, JaBaeMoe JTUH30M
5.3.7 [Ipenenbr TPUMEHUMOCTH TE€OMETPUIECKON ONTUKHN
538 WNurepdepentiuss cBera.  KorepeHTHbIE  HMCTOYHUKH.

YcnoBus HaGJ'IIO,Z[GHI/ISI MaKCUMYMOB W MHUHUMYMOB B




UHTEP(PEPEHIINOHHOW KapTUHE OT JBYX CHH(A3HBIX
KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus csera. Judpakunonnas pemérka. YcioBue

5.3.9 HAOJIOACHUS TJIAaBHBIX MAaKCUMYMOB TIpU  HaJICHUH
MOHOXPOMATHYECKOTO CBETA HA TU(PAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipu3anus cBeta
TexHu4yeckue yCTpoOWCTBa: OYKH, JIyma, QoToanmapar,
5.3.11 MPOCKIIMOHHBIM  ammapar,  MHKPOCKOI,  TEJIECKOII,
BOJIOKOHHASI ONITHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUT
[IpakTuyeckne  pabOTHI W3smepenne  mokasareis
5.3.12 npenomieHus. MccnenoBanue CBOMCTB M300pakeHH B

nuH3ax. Habmonenue aucnepcun cBera

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panubl  NPUMEHMMOCTHM  KJIIACCHYECKOW  MEXAHMKHU.
IlocTynarsl Teopuum OTHOCHUTEIBHOCTH: HHBApPUAHTHOCTH

61 MOJyJasl CKOpPOCTH CBeTa B  BaKyyme, [PUHIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2 OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTU.  3aMeaJieHue
BPEMEHU M COKPAIICHUE JITTIHBI
6.3 DHeprust ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3p Macchl C BHEprued W HMIYIbCOM CBOOOJHOMN
YaCTHUIIbl. DHEPIUs OKOSI CBOOOHOMN YaCTUILIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKA
711 ®oronsl. ®opmyna [Inanka cBa3u 3Heprun (GOTOHA C €ro
4acCTOTOW. DHEPrusi U UMNYyJIbC (HOTOHA
712 OtkpeiTHe U uccrnenoBanue ¢orodddexra. OnbiTer AT
CroneroBa. 3akoHb! hoTorddexTa
7.1 713 VYpaBuenue DiiHmreitHa i ¢otoaddexra. «KpacHas
rpanuna» Gotorddexra
7.1.4 JaBnenue cBera. OneiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE JEMCTBUE CBETA
716 Texuuueckue ycrpoicTBa: (POTO3IEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
CTPOEHHME ATOMA
Mopnens atoma Tomcona. OmnwiTel Pesepdopaa 1o
79 7.2.1 HCCIIEIOBAHUIO CTpoeHus1 aroma. [lmanerapHast monenb
aToMa
799 [Toctynatel bopa. M3nyuenue u ornomieHne GoToHOB MpU

Mepexojie aroMa C OJHOTO YPOBHS DHEPIMU Ha JPYTOM.




Buner cnekrpoB. CnekTp YpOBHEW SHEpruu aroma
BOZOpOJA

BosiHoBbrie cBoiicTBa uactuu. Bosnbsl ge  bpois.

7.2.3 KopnyckynsipHo-BOTHOBOM JTyainu3M. Hudpakmus
AJIEKTPOHOB Ha KpUCTAJLIaxX
794 CrnoHTaHHOE W BBIHY)KJICHHOE M3Jy4€HHE. Y CTPOUCTBO U
o NPHMHIKI paboTHI Ja3epa
795 TexHuueckue  yCTpOWCTBA:  CHEKTPaJIbHbIA  aHaIU3
o (criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED
796 [Ipaktuueckne paboTel. HabnrogeHwe JHMHEWYATOTrO
o CIIeKTpa
ATOMHOE A1PO
731 Metonpl HAOMIOACHUS M PETHCTPALlUU  AIIEMEHTAPHBIX
e YaCTHIL
OtkpeiTHe pamuoakTuBHOCTH. OmbiTel Pesepdopma mo
732 ONpPE/CNICHUIO COCTaBa pPaJMOAKTUBHOIO  H3JIyYEHUS.
e CroiictBa anb(a-, Oera-, ramMMma-H3IydeHHs. Biusaue
PaAMOaKTUBHOCTH HA KHUBbIE OPraHU3MBI
OTkpsiTHE TPOTOHA U HeWTpoHa. HykiioHHas Moaens siapa
7.3.3 I'eitzenbepra — MBanenko. 3apsia siapa. MaccoBoe 4UCIIO
sapa. M3oTonsl
Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIA OeTa-
7.3.4 pacnax. ['amma-m3inydeHue. 3akOH  paguOaKTHBHOIO
73 pacmana
735 DHeprus CBs3U HYKJIOHOB B sijipe. SlnepHbie cuibl. Jlegext
e Macchl sjpa
7.3.6 SAnepusie peakuuu. [lenenue u cUHTE3 s1ep
SAnepusiii peaktop. TepmosiaepHsiii cuntes. [Ipobiaemsl u
7.3.7 NEPCIIEKTUBBl  AJIEPHOM DHEPreTUKH. IKOJIOIMUYECKHE
aCIEKTHI IAEPHON SHEPTETUKH
738 OneMeHTapHble  4dacTunbl.  OTKphITHE  TO3UTPOHA.
A dyHIaMeHTaTbHbIC B3aNMOICHCTBH
739 TexHudeckue ycTpoicTBa: JO3UMETpP, KaMepa BuibcoHa,
o STIEPHBIN peaKTop, aTOMHast 6omba
7310 IIpakTuyeckue padotel. MccnenoBanue TpeKoB 4acTHIL (IO
o TOTOBBIM (pOTOTpadHsIM)
OJIEMEHTHBI ACTPOOU3UKU
8 8.1 Bun 3Bé3qHoro Heba. Co3Be3nus, spKue 3BE3/IbI, MIIAHETHI,

X BUAUMOC NBUKCHUC




8.2

Conneunas cucrema. [InaneTs! 3eMHOM rpynmnsl. [InaneTs-
TUTaHThl U UX CIIyTHHKH, KapJaMKOBBIEC IUIAHETHI. Maible
Tena CONIHEUYHON CUCTEMBI

8.3
8.4

Comnnue, porocdepa u armocdepa. CotHedHast aKTUBHOCTh

Hctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bI, MX  OCHOBHBIE  XapaKTEPUCTUKHU:  Macca,
CBETUMOCTb, PpaJUyC, TEMIIepaTypa, HUX B3aUMOCBS3b.
JlnarpaMMa «CTIEKTpaIbHBIA KJIACC — CBETUMOCTBY. 3BE3IbI
IJaBHOM IT1OCJIEIOBATEIbHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY 71 3BE3]1 INIaBHOM MOCIEA0BATEILHOCTH

8.6

Buytpennee CTPOCHUE 3BE3I. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOXKACHUH U 3BoIIOIMU CoHIA U
3BE3/1. DTambl )KU3HHU 3BE3]T

8.7

Mneunsiii Ilyte — wnama [amaktuka. ChoupanpHas
cTpykrypa ['anaktuku, pactpenenenue 38311, ra3a v MbUiu.
[Tonoxxenue u nwxenue Conuna B ['anaktuke. [nockas u
ceprueckas moICUCTeMBI [ alakTHKH

8.8

8.9

8.10

Tunel ranaktuk. PaguoranakTthkh u KBazapbl. UEpHbIE
JBIPBI B SIAPAX TalaKkTHK

Bcenennas. Pacmmupenue Bceenennoill. 3akon Xa60ma.
Paz6eranme ramaktuk. Bospact u paguyc Bcenennoii,
Teopuss  bosbmoro  B3peiBa.  Mognens  «ropsuen
Bcenennon». PennkroBoe usinyuenue

MacmtabHast cTpykTypa Bcenennoil. MeraranakTuka.
Hepeménnslie npobiaeMbl aCTpOHOMUHU




IPOBEPSIEMBIE HA EI'D IO ®HU3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeGOBaHHMA K TMpeIMETHBIM pe3yJbTaTam
MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM TMPOrpaMMbl CpeIHero
TpeOoBaHMS 001ero ooOpazoBaHus

1 CpopMHUpPOBAaHHOCT, YMEHUU pacloO3HaBaTh (PU3UUYECKHE SBIICHHS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenue  ocHoBomonaralmuMH  (PU3MUECKUMHU  TOHATHSAMH U

BCIIMYNHAMU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMupoBaHHOCTh YMEHHM TNPUMEHSATh 3aKOHBI  KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAaHTOBOW (HM3UKU JUIS aHAU3a M OOBSICHEHUS
SIBJIGHUH MHMKPOMHUpA, MakpoMupa W Meramupa, pasjinyaTb YCIOBHUS
3 (rpaHuIBl, 00JIACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, NOHUMATh
BceoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh  (U3NUECKUE
MPOLIECChl,  MCMONb3ysl ~ OCHOBHBIE  IOJIOXKEHHS,  3aKOHBl U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3nyaTh YCIOBHUS MPUMEHHUMOCTU

Mojieneil PU3NYecKuX Tel U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh YMEHHUSI pellaTh pacu€THbIE 3aJauyd C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3MYECKONW MOMAENbI0: Ha OCHOBAaHUU
aHajM3a yCIOBUS BBIOWpaTh (U3UYECKHE MOJETH, OTBEYAOIIHE
TpeOOBaHUAM 33J1a4H, MPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
Y MOCTYJAThl (PU3UIECKUX TEOPHd IPU UCTIOIH30BAHIH MAaTEMATUY€CKUX
METOAOB pEIIeHHs 3aJady, TMPOBOAUTH pacy€Tbl Ha OCHOBaHUU
MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTHUPOBATh

MCTOABI pCHICHUSA C y‘IéTOM IMMOJIYYCHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3a/1ayd, TpeOyloIIMe MPUMEHEHHsS 3HAHUM u3
pa3sHBIX DPAa3JENOB HIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTErpanuu
6 3HaHUM U3 JpYyruxX IMpPeAMETOB €CTECTBEHHOHAYYHOIO  LIMKJIA:

BBICTPaMBaThb JIOTUYECKYIO ILEMIOYKY paCCyXICHHM C ONOpOM Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBJIICHUS




BnageHne 0CHOBHBIMM METO/IAMU HAyYHOTO [TO3HAHUS, UCIOIb3YEMBIMU
B (M3MKE: MPOBOJIUTH IMPSIMbIE U KOCBEHHbIE M3MEPEHHUs (PU3NUECKUX
BEJIMYMH, BbIOMpas ONTUMAJbHBIA CHOCOO H3MEpPEHUS U HCHOIb3Ys
W3BECTHBIE METOJbl OLEHKH IOIPEHIHOCTEN W3MEpPEHUU, NPOBOAUTH
UCCIIEIOBAaHNE 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH C UCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH, OOBICHATH MOJTYYEHHBIC PE3YNbTaThl, HCIOIb3YS
(u3nuecKre TeoOpuu, 3aKOHBI M TIOHATHUS, U JeJIaTh BBIBOJIbI; COOIIOAATH
npaBmiia 6€30MacHOr0 TPyAa IPU MPOBEICHUH UCCIEIOBAHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTA U Y4eOHO-UCCIIEI0BATEIBCKOM eI TEIbHOCTH C
UCTOJB30BAHWEM  LUQPOBBIX  HM3MEPHUTEIBHBIX  YCTPOWCTB |

1abopaTopHOro 00opyI0BaHUS

CpopMUpOBaHHOCTH YMEHHUH aHAIM3UPOBATH M OLICHUBATH TTOCIEICTBUS
OBITOBOM M TPOU3BOJCTBEHHOW AESITENLHOCTU YENOBEKa, CBS3aHHOM C
(bu3MYECKUMHU TPOLIECCaMU, C MO3UIUN IKOJIOTMYECKON Oe30MacHOCTH;
MPEJICTABICHUA O palMOHAIBHOM MPUPOAOINOIb30BAHUM, a TaKXKe
Pa3yMHOM MCIOJIb30BaHUU JOCTHKEHUH HAyKH M TEXHOJIOTMH s

z[aaneﬁmero Pa3BUTHA YCIIOBCUCCKOI'O O6H_ICCTBa

OBnazeHue pa3aUUHBIMU  crocodamMu  paboTel ¢ MHpOpMaLuei
(Gu3NYecKoro - coJiepXaHusd C  HMCIOJIB30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHMM KPUTUYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJTydyaeMol nH(opMaluu

10

CpopMHUpPOBAaHHOCT, ~ yMEHUW  NPUMEHATh  OCHOBOIIOJIAraoIIne
ACTPOHOMHUYECKHUE TIOHATHUS, TEOPUU U 3aKOHBI [UJII aHajdu3a H
00BsicCHEHUST (DU3MUECKUX MPOLIECCOB, MPOUCXOMSIMINX Ha 3BE3NAX, B
3BE3HBIX CUCTEMAaX, B MEKTAIAKTHUECKOM cpejie; NBIKEHUsI HEOECHBIX

TEJ, PBOJIIONNH 3BE31T M BeemenHoit




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon
pa3aeJia/TeMbl

1
11

Kox
3JIEeMEHTAa

1.11

1.1.2

1.1.3

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

MEXAHUKA
KMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBHOCTh

MCXaHHUYCCKOI'O ABMXKCHHA. Cucrema oTcuéra

MarepuanbHas TOUKa. zA TpaekTopus

Eé pannyc-BeKTOp:

7(t) = (x(t),y (1), z(b),

TpaeKTopus,

nepeMeIeHue:
A7 =7(ty) — 7(ty) =

7, — 71 = (Ax, Ay, Az),

yTh.

CroxeHue nepeMeneHnii:

A’?l = AFZ + A?O

CxopocTb MaTepUaIbHOW TOYKHU:

CxopocTb MaTepUaIbHOW TOUKHU:

AT

= =7 = (v, vy,vz),

At—0

_Ax
At

Uy = X{,aHaJIOTUYHO Uy, = V¢, U, = Zi.

At—0

CroxeHue CKopocTeit: U; = U, + U,.

Brrunciienre nepeMenieHus U myTu MaTepualibHOM
TOYKH NP NPSIMOJIMHENHOM JABUKEHUU BIOJIb OCH X I10

rpaduKy 3aBUCUMOCTH Uy (t).

1.1.4

YcKkopeHrne MaTepuaibHOM TOYKHU:

=7 = (a, ay, az),




A

a, =—— = (W)t
X At At=s0 ( .X')t

aHaJIOTUYHO Ay = (Vy)t, a; = (V).

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHE:

1.1.5
x(t) = xg + Vpxt, U(t) = vy, = const
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBUKCHHUE:
a,t?
x(t) = xg + Vpxt + x2 :
116 Ux(t) == on + axt,
a, = const,
2 2 _
Ugx — Uix = 20, (X — X1).
[Tpu ABYOKEHHUH B OJTHOM HAINPABJICHUH MYTh S = LERL- B
CB00OOIHOE MajICHHUE. —
L W U,
Yckopenue l g
CBOOOTHOTO TIA/ICHUSI.
JIBuokeHue Tena, Vo d
OpOILIEHHOTO O]
YIJIOM 0. K >
TOPU3OHTY: 0 Xo X
1.1.7
x(t) = xg + Vot = X9+ Vg cOSa "t
2 2
gyt . gt
y(t)=y0+voyt+_yz =y0+v0-sma-t—7
{vx(t) = Uy = Up * COS @
vy (t) = vpyt + gyt = vy sina-t—gt
gx=0
gy = —g = const
KpuBonunerinoe npuxenue. J[BiskeHne MaTepuaibHON
TOYKHU IO OKPYKHOCTH.
1.1.8 VYriioBas U IMHENHAs: CKOPOCTh TOUKH: U = wR.

[Tpu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPY>KHOCTH

2T
w=—=2mv.
T




1.1.9

LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:

2
v 2
= — = w*R.
nc R

a
[TonHoE yckOpeHre MaTepUaIbHOM TOUKH.

Teépmoe Tteno. IlocrymarensHoe W BpallarelbHOE

JIBIDKEHHE TBEPJIOTO TelIa

1.2

JUHAMUKA

1.2.1

Nuepumnanpubie cucteMbl otrcu€ra. IlepBwlidi  3aKOH

Hprorona. [Ipuniun otHocuTensHocTy [Nanunes

1.2.2

m
Macca Tena. IIIOTHOCTE BellIECTBA: p = v

1.2.3

1.2.4

1.2.5

1.2.6

Cuna. [IpuHIUN Cyneprno3uliuy CUI:

- - >
FpaBHo,quICTB = Fl + FZ + -

Bropoii 3akon HetotoHa: qis matepuanbHoi Touku MCO
F=m-a
AP = FAt npu F = const.

<—‘——'—>
Fip Fy,

Tpernit 3akoH HproTOHA 117151 MaTEepUAIBHBIX TOUYEK:
- -
Fi; = —F51.

3akoH BCEMUPHOI'O TATOTCHUA: CUJIBI IPUTSKECHUA MEXKIY
mim;

TOYEUHBIMU MaccaMu paBHbI F = G ez

Cuna Tsoxectu. LlenTp TsxecTu Tena. 3aBUCUMOCTD CUITBI

TSHKECTH OT BBICOTHI h Haa TMOBCPXHOCTBIO IUIAHCTLI

GMm

panuycom Ro: mg = Roth)?"

1.2.7

Cuna ynpyroctu. 3akoH 'yka: F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKoNMbXeHus: Fr, = uN
Cuna tpenus mokost: F, < uN

Koaddurment tpenns

1.2.9

Fy
[aBnenue: p = r

1.3

CTATHUKA




—

1.3.1 F

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIIICHHS:
IM| = FI, rone | — m1eyo cuiabl OTHOCHUTEIBHO OCH,

npoxojsmiei yepes Touky O neprneHauKyaIspHO PUCYHKY

HeHTp MaccC Tjia. L[eHTp MacCC CUCTEMbI MAaTCpUAJIbHBIX

- m1?1+m2?'2+-~-
TOUCK: Ty, = —
o mi+mo+--

1.3.2
B oxHopoaHoM noine Tsokectd (8 = const) 1eHTp Mace

TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTHU.

VYcnoBus paBnoBecus TBEpaoro tena B UCO:
ﬁl + ﬁz + .= 0

1.34 3axoH [lackans
135 JlaBneHwue B )xuaKocTH, okosmeiics B UCO:
P =Dpo + pgh
3akoH Apxumena: F Apx = —}_’;bITeCH, €CaM TeIo U
1.3.6 KuIKOCTh ToK0ATCs B ICO, T0 Fppy = p8Vipirecn-
V¢10BuUs MUIaBaHKs TEL.
3AKOHbI COXPAHEHHNA B MEXAHUKE
1.4.1 VMITysibC MaTepUanbHON TOUKH: P = M * U.
1.4.2 VMIIyIIbC CUCTEMBI TEI: P = Py + Py + -
3aKOH U3MEHEHHS U COXPAHEHHS MMITYJIbCA:
BUCO AB = ABy + By + ) = FipnewAt +
143 Fomendld o

ecnu Fipuem + Fopgenn + - = 0.

PeakTuBHOE IBHKEHUE.




14.4

F
Ar X
Pabora cuiibl Ha MajIOM NEPEMELICHUMN:

A= |ﬁ| |A7| - cosa = E, - Ax

1.45

T,

a
D
MomHOCTh CHJIBI: €clid 3a BpeMsi At pabora CHIIBI
n3MeHseTcsa Ha AA, TO MOIITHOCTb CHIIBI
AA

= — =F-v-cosa
AtAt—>

1.4.6

Kunetnueckas OHCPIruAa MaTCpHaHLHOﬁ TOYKU:
E _ muv? _ pz
KUH — 2 - m

3aKOH H3MCHECHUS KHHETUYCCKOU SHEPTUU CHUCTCMbI

matepualbHbIX Touek: B UCO AEum = A1+ A2 + ...

1.4.7

1.4.8

1.5

151

[ToreHmanbHast SHEPTHS: I TOTEHIIMATBHBIX CHIT A1 =
E:1 IIOTCHII — E> IIOTCHII = EHOTeHH-

[ToreHnmanbHass dHEpPrus MaTePUATBLHOW TOYKH B
OJTHOPOJTHOM TI0JIe TsKecTH: E = mgh.

[TorennuanbHass SHeprus ymnpyro aehopMUPOBAHHOTO

Tena:Eygreny = kziz
3aKOH U3MEHEHUS U COXPAaHEHUS MEXAaHUYECKON SYHEPTUH:
Evex =Exunr + Enorerni, B MCO Enex =Apcex nenorer. cun,

B VICO Eyex =0, ecitt Apcex nemoren, cun = 0.
MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

['apmoHnueckue KosiebaHUs MaTepUAbHOM  TOYKH.
Ammuutyna u  Qasa  konebanuit. Kunemartuueckoe
OTMCaHUE:

x(t) = Asin(wt + ¢@,),

Ux(8) = xi,

a,(t) = (Vy); = —w?x(t) > a, + w?x =0, roe x —
CMEILICHUE OT MTOJIOKCHHS PaBHOBECHS.

JIlnHaMu4yeckoe OnucaHue:




2.1

ma, = —kx,rae k = mw?. Dro o3Hauvaer, yro F, =
—kx.

DHEpPreTHYecKoe  ONMHCaHhe  (3aKOH  COXpaHEHHUS
MEXaHUYECKON IHEPTUN):

mv?  kx?  muhe, kA

2+2— > =2=const

CBs13b aMIUTUTY/IBI KOJICOAHUHN CMEIIEHUS MaTepHaATIbHON
TOYKM C aMIUIUTyAaMH KoyieOaHui e€ CKOpOCTH U

YCKOPEHUA: Upngy = WA, Qg = W2A.

1.5.2

1.5.3

o 21 1
[Tepuon u yactota konebanwii: T = —==
A%

[Tepuon MaJIbIX CBOOOIHBIX KoJIeOaHuil
l
MaTeMaTUYECKOro MasgTHUKa: T = 2T o

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHKA:
m

T =21 [
2\

Boinyxaennsle konebanus. Pe3zonanc. Pe3oHaHcHas

KpHBast

154

HonepeqHHe n IpOaOJIBbHBIC BOJIHBI. CKOpOCTL
v
pacnpoCTpaHCHUs U JJIMHA BOJIHBI: A=vT =-
v

Wutepdepeniys u audpaxiys BOJIH.

1.55

211

212

3ByK. CKOpOCTh 3ByKa
MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
MOJIEKVJISIPHAS ®U3UKA

Mopenu cTpoe€HHS Ta30B, JKUJIKOCTEH M TBEPIBIX TeJl.
[Tycth TepMoinHaMuYeckas cuctema (Teno) coctout u3 N

OJIMHAKOBBIX MOJIEKYJ. Tora KoarmuecTBO BEIIeCTBA V =
N m

~. = o Tae Na — gncio ABoraapo, M — Macca CUCTEMBI
A K

(Tema), u — MoOJSpHAS Macca BEIECTBA.

TenmoBoe ABUXXCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3aHMO[[€I>'ICTBI/Ie HacCTull BEUICCTBA

214

Juddysus. bpoyHoBckoe ABIKEHHE

2.15

Mopens uneanpuoro raza 8 MKT




2.1.6

2.1.7

2.18

CBs3b MEXAYy [aBICHUEM M CpeAHEH KHHETHYECKOU
3HCpFI/I€I>'I HOCTyHaTeJIbHOI‘ (0] TCIIJIOBOT'O JBUXXCHUA

MOJIEKYJI HeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 — _2 mou?) 2
p-;monv —;Tl' — —gn'gnocw

" N
rge Mo — Macca OIHOH  MONEKYIbl, 7 =_-—
KOHLICHTPALIUS] MOJICKYIL.

AbcomoTtHas Temneparypa: T =t +273K

CBs3p TeMIeparypbl ra3a CO CpelHEH KHHETHYECKOU

aHeprI/Ieﬁ MMOCTYMNATCIIBHOTO TCIIJIOBOI'O ABUXKCHUA €I'0

—  (mgv? 3
MOJIEKYIL: e = ( ‘; ) = ~kT.

2.19

Vpasuenue p = nkT

2.1.10

Mojens uaeaabHOTO Ta3a B TEPMOANHAMUKE:

YpaBHeHnue MengeneeBa — Knanerpona
BreipakeHue /11 BHyTpeHHEN SHEPTUU

VYpaBuenne MenneneeBa — Kuamnelipona (mpuMeHHMBbIE
(dbopMBI 3anUCH):

m PRT
pV = ;RT = VvRT = NkT,p = T

BeIpaxkeHue a8 BHYTPEHHEM SHEPrMM OJHOATOMHOIO

U/IealbHOTO ra3a (MpuMeHUMbIe (POPMBI 3aIHCH):

U = 2VRT = SNKT = 2 RT = ve, T = S pv
VR ENE E Ty M T Vel =5p

2.1.11

3akoH JlasbTOHA Uil JABICHHUS CMECH Pa3pe’KEHHBIX

ra3oB: p = p; +po+..

2.1.12

M3omporiecchl B pa3peXEHHOM Tra3e ¢ IMOCTOSHHBIM
qucioM Monekyl N (C MOCTOSHHBIM —KOJHYECTBOM
BEIIIECTBA V):

uzorepma (T = const): pV = const,

uzoxopa (V = const): = = const

u3o6apa (p = const): — = const

SIS N

['padmyeckoe mpezacTaBieHue u3ompoieccos Ha pV-, pT-

u VT- nuarpammax.




. o v
OO0ObeIMHEHHBIT Ta30BBIA  3aKOH: p?z const i

IIOCTOAHHOI'O KOJIMYECTBA BCIIIECTBA V.

2.1.13

2.1.14

HaCI)IH_[eHHBIC N HCHACBIINICHHEBIC IIapbl. KauectBennas
3aBUCHMOCTD INIOTHOCTH MU JAaBJICHUS HACBINICHHOT'O IT1apa
OT TeMIeparypbl, HX HE3aBUCUMOCTb OT 00BéMa

HACBILIEHHOIO Iapa

Braxxnocts BO3ayXa.
OTHOCUTENbHAS BIAXKHOCTD:

_ pnapa (T) _ pnapa (T)
P Prscomnana(T)  Pracmnapa (1)

2.1.15

2.1.16

M3MeHeHne  arperaTHbIX  COCTOSHMM — BELIECTBA:
WCIIApEHUE U KOHJCHCAUs, KUIIEHUE )KUIKOCTH
W3menenne  arperaTHbIX  COCTOSIHUM — BELIECTBA!

IUIABJICHUC U KPpUCTAJJIN3alHA

2.1.17

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX Mepexoaax

2.2

TEPMOJNHAMUNKA

221
2.2.2

2.2.3

224

2.2.5

TennoBoe paBHOBECHE U TEMIIEpaTypa

BuyTpeHnHss sHeprus

Temonepenaya kKak crocod HM3MEHEHMs] BHYTpPEHHEU
sHeprun 0e3  coBepuieHuss paboTel. KonBekuws,
TEIJIONPOBOJHOCTb, U3JIy4CHUE

KonngecTBo TEIIOTHI.

VY nenbHast TEMIIOEMKOCTH BelecTBa €. Q = cmAT

VY aenwbHas Teriora napoodpazosanus L: Q = Lm.
VenpHas TeroTa miasiaeHus A: Q = Am.

VY aenpHas TemwioTa CropaHus TOILIUBA (. Q = gqm

2.2.6

2.2.7

OnemeHTapHas paboTa B TepMmoauHamuke: A = pAV
Beruucnenne pabotsl mo rpaduky mporecca Ha pV-

JarpaMmme.
[TepBblii 3aKOH TEPMOJAMHAMUKU

Q12 =AU, + A1, = (U —Uy) + 4Ag,
A,HI/Ia6aTa:Q12 =0= A12 = Ul - Uz = _AUlz.

2.2.8

Bropoit  3akoH  TepmoamHamuku.  HeoOpartumbie

TPOLIECCHI




2.2.9

[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/:

_ Aaa IMKT QHarp - |Qx0n| —1— |QXOJI|
QHarp QHarp QHarp

2.2.10

MakcumanbHoe 3nauenue KII. [{ukn Kapno:

_ _ Tyarp—Txon _ Txon
maxin = nKapHO - Tyarp =1- Quarp

2.2.11

3.1

3.11

YpaBHenue terioBoro 6ananca: Q; + Q, + Q3 + - =0
SJIEKTPOAUHAMUKA
SOJIEKTPUYECKOE I1OJIE

OnexTpuzanusi TeJl U e€ MPOSBICHUS. DJIEKTPUUECKHM
3apsa. [IBa Buja 3apsia. DneMeHTapHbIN 3JIEKTPUUECKUM

3apsau. 3aKoH COXpPaHCHHA SJICKTPHICCKOI'O 3apAaaa

3.1.2

3.1.3

B3aumopeiictBue 3apsgoB. TodeuHble 3apsiibl. 3aKOH

Kynona: B 0JHOPOJHOM BEIIECTBE C JUAIEKTPUUYECKOU

. 1 .
k lg1llg2] _ L laal'lgz]

OPOHUIIAEMOCTRIO ¢ F = =
P H er? 4TTEE) r2

Onektpuueckoe none. Ero aelicTBue Ha 3JIEKTpUYECKHE

3apsibl

3.14

3.15

. = F
Hanpspk€aHocTh anekTpuueckoro moist: E =

AnpoGuprit

[Tone touwewnoro 3apsga: E, = qu—z, OJIHOPOJHOE TMOJIE:

E = const. Kaptunpl nuHuit HanpsokEHHOCTH — OTHUX
ITOJICHA.

[ToTeHIMATBEHOCTE AIEKTPOCTATUICCKOTO TTOJTSL.
Pa3HOCTh MOTEHIIMAIOB U HATIPSKEHHE:

Az = q(@1 — ¢2) = —qAp = qU.

[ToTeHIMambHAS HEPTHS 3aps/ia B JJIEKTPOCTATHICCKOM
none: W = qo.

A=-AW.

w
IToTenmman QJICKTPOCTATHUYCCKOI'O IOJIAI P = ;

CBs13b HaIPSKEHHOCTH MOJS M PAa3HOCTH MOTEHIIMAJIOB

JUISL OTHOPOJTHOTO AJIeKTpocTaTudeckoro noyst: U = Ed.

3.16

[TpuHIMTT Cynepno3UIIUU AIEKTPUUECKUX TTOJIEH:

E:E:L‘l‘ﬁz'*‘"',(p:(pl‘l'(pz‘l'"‘.




[IpoBOOHUKK B BJIEKTPOCTATHYECKOM TMOJIE. Y CIOBHUE

o
3.1.7 paBHOBeCHs 3apsiIOB: BHYTpH TmpoBogHuka FE =0,
BHYTPH M HA MIOBEPXHOCTH MPOBOJAHHUKA (p = const.
318 Jusnextpuku B AIEKTPOCTATUYECKOM noJie.
JusnexTpudeckas MpOHUIIAEMOCTD BEIIECTBA €.
. . _q
Konpaencarop. DnektpoémMKkocTh KoHAeHcaTopa: C = e
DIIeKTPOEMKOCTD INTIOCKOTO KOHJIEHCATOPA:
£&pS
3.1.9 C= = (.
d
DIIEKTPOEMKOCTD INTIOCKOTO BO3IYIIIHOTO KOHICHCATOPA!
c = &5
e
[TapamnensHOE COeTMHEHUE KOHICHCATOPOB:
q=q1+tq+ Uy =U; = "':Cnapaml =C+ (6 +
3.1.10
[TocnenoBarenbHOE COCTMHEHHE KOHICHCATOPOB:
1 1 1
U —_— Ul + U2 +...’q1 frd qz e ...'_=—+—+ XX
Ciocn  C1 G2
OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
3.1.11 WU _ cw? _ g
¢ 2 2 2¢’
3.2 3AKOHBI TIOCTOAHHOI'O TOKA
Agq o
Cunatoka: [ = — . [Tocrosaubrii Tok: | =const. J{ns
3.2.1 Atlat-o
IIOCTOSIHHOTO TOoKa q = It.
3292 VcnoBuss  CymIECTBOBAaHUS  DJIEKTPUUYECKOTO  TOKa.
Hampsoxenne U n O/IC €
U
3.2.3 3akoH OMa juis yyacTka uenu: I = .
DJIeKTPUUECKOE  COMPOTHUBIICHUE. 3aBUCUMOCTH
CONPOTHUBIICHUS OTHOPOIHOT'O TPOBOJIHUKA OT €T0 JITTUHBI
3.24 U ceYeHHS. Y ICTbHOE AIEKTPUIECKOE COMTPOTUBIICHHE:
R l
A
- Hcrounuku Toka. DJ1C ucTouHnKa ToKa: £ = w.

BHyTpeHHee conpoTHuBIeHNE HCTOYHHKA TOKA.




3.2.6

3.2.7

3akon Oma I MOJHOW (3aMKHYTOW) SJIEKTPUYECKON

£
LEIH: E=IR+Ir,otkynal = —

E.,r
= R

HapaJIJIeJIbHoe COCOAMHCHUC ITPOBOIHUKOB!
1 1 1
I = 11 +12 +"',U1 == U2 == ,_=_+_+
Rpapan  R1 Rz
HOCHCHOBaTeHBHOG COCOIMHECHHUE ITPOBOTHUKOB!

U=U1+U2+‘“'11=12=""RHOCJI=R1+R2+"'

3.2.8

3.2.9

3.2.10

3.3

3.3.1

Pa6ota snekrpuueckoro Toka: A = [Ut.

3akon J[xoyns — Jlenna: Q = I*Rt.

2
Ha pesucrope R: Q = A = I?Rt = IUt = %t.
MOMIHOCTD 3JEKTPUUYECKOTO TOKA:

v .
Atlae—0 '

TennoBast MOIIHOCTS, BbIAEIIAEMAas HA PE3UCTOPE:
U2
P=1I°R= - = 1U.

MoniHoCTh HCTOYHHKA TOKA:

A14CT.CI/IJI

P. =
At a0

= £l

CBOOO/IHbIE HOCUTENM 3JEKTPUUECKHUX 3apsiioB B
NPOBOJHUKAX. MeXaHU3Mbl MPOBOJUMOCTH TBEPIBIX
METAJIJIOB, PACTBOPOB U PACIJIaBOB 3JIEKTPOJIHUTOB, TA30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHndueckoe B3aMMOJEHCTBHE MAarHUTOB. MarHuTHOE
nose. Bekrop marmuTtHOM —MHAyKUMH. [IpuHnumn
CYNEpPHO3UIIMA MAarHUTHBIX TOJICH: B = §1 + §2 + -
JIlvHMM WMHOYKIUW MarHuTHOro nosist. KapTthHa nuHuUiA
WHIYKIUU MarHUTHOT'O OJIsA IIO0JIOCOBOTO u

HO,I[KOBOO6p33HOFO IIOCTOAHHBIX MarHuToOB.

3.3.2

OmneiT OpcTena. MarHuTHOE 10JI€ IPOBOJAHUKA C TOKOM.

Kaptrna nuHWN WHIYKIUA MAarHATHOTO TOJIS JUTMHHOTO




npsaMoro IMmpoBOAHHMKA W 3aMKHYTOI'O  KOJbLEBOI'O

IIPOBOJHMKA, KaTYIIKH C TOKOM

Cuna Awmmnepa, e€ HampaBleHHWE M BeluumHa: F, =

3.3.3 IBlsina, tme o — yroax MeXIy HalpaBlIeHUEM
MIPOBOJHHUKA H BEKTOPOM B.

Cuna JlopeHiua, €€ HampaBjieHUE W BEJIUYUHA:

234 _Ij'ﬂop = |q|vBsin a, te o — yroa Mexay BEKTOpaMu U U
B. JIBwxeHHWE 3apspKEHHOM 4YacTUIl B OJHOPOIHOM
MarHuTHOM TIOJIE.

34 OJIEKTPOMATHUTHAA MHYKIUA
[Totok Bektopa MarHutHoM wuHAYKIUU:® = B,S =
BS cosa.
34.1 il /B
a

3.4.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMK. DJ1C HHIyKIMK
3aKoH AEeKTpoOMarHuTHOM nHAyKu Dapases:

343 £ = _% o= o

{ g
N
v
I
( - )

3.44 OJIC WHAYKIUMH B MOPSIMOM IPOBOJHHMKE JIHHON |,
JBIKYIIEME co ckopocThio ¥ (U L [) B ofHOpOHOM
marautHOM ojie B: |E;| = Blv cos a, rae o — yroi Mexmy
BEKTOPOM B M HOpManbio 71 K IIIOCKOCTH, B KOTOPOH
nexar Bektopbl [uv;ecnul LB § L B, 1o |§;| = Blv.

345 [IpaBuno Jlenua
NHaykTuBHOCTD: L = ?, wiu ¢ = LI.

3.4.6 Camounnykuus. 9JIC caMOMHAYKIIWHA:

Al

E.=—
st Atlat—0

= —LI{




3.5

3.6

3.4.7

LI?
DHeprusi MarHuTHOTO TOJIsl KaTyIIKu ¢ TokoMm: W; = -

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

KonebarenbHblii KOHTYD. CBoOonHBIC
3JIEKTPOMAarHUTHbIE Kosie0aHus B uzeaIbHOM

K0J1e0aTeIbHOM KOHTYpE:

351 {Q(t) = qmax Sin(wt + @)
— L —
I(t) = (¢ = Wqmax COS(a)t + <P0) - Imax cos(wt + (Po)
2 1
®opmyna Tomcona: T = 2rnVLC, oTkyna w = — = —.
T  VIC
CBs3b aMIUIUTYABI 3apsifa KOHJIEHCATOpa C aMIUIUTYI0U
CWJIBI TOKa TIpU CBOOOJHBIX  3JIEKTPOMArHUTHBIX
KojeOaHusAX B UACATBHOM KoJeOaTelbHOM KOHTYpE:
_ Imax
Qmax - W
3aKkoH COXpaHEHUS JSHEpPrUuU B uaeanbHOM
352 KoJIeOaTeIbHOM KOHTYDE:
o 2 2 2 2
CU“ LI CUfax  Llnax
—_—t+t—= = = const.
2 2 2 2
Breinyxnennbie 3JIEKTPOMAarHUTHHIE KoJIeOaHusl.
353
Pe3onanc
354 Ilepemennbii  Tok. IIpowsBoacTBo, mnepemada U
noTpedlieHne NEKTPUIECKON YHEPTHH
CBoiicTBa  DJIEKTPOMATrHUTHBIX  BOJH.  B3aumHas
355 OpHUEHTAlUsI BEKTOPOB B aneKTpOMaanTHoﬁ BOJIHE B
= — —
Bakyyme: E L B 1 c.
35.6 [Ilxama  PNEKTPOMAarHUTHBIX  BOJH. [IpuMeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpsamonuHetHOE pacIpOCTPAHEHHUE CBETA B OJHOPOIHOM

cpene. Todyeunblit UCTOUHUK. JIyd cBeTa




3aKOoHBI OTpaKCHHS CBETa. o = f3.

3.6.2 o B
S S
3.6.3 [TocTpoeHue n300paxxeHHid B MIOCKOM 3epKae
3aKOHBI IPEJIOMIIEHUS CBETA.
[Tpenomiienue cBeTa: ny Sin@ = n, sin S.
o Cc
AOCONIOTHBIM  MOKa3zareiab  MPEIOMIICHHUS: Nyg. = -
OTHOCUTEIBHBIN TTOKA3aTENb IPETOMIICHUS:
Nny U4
Nory = — = —.
OTH ny Uy
3.6.4 n
b
Xon oayueir B mpusMe. COOTHOIIEHHE YacTOT W
COOTHOULIEHUE JUTUH BOJIH npu nepexoje
MOHOXPOMAaTHYECKOI0 CBETa 4epe3 TIpaHully pazjena
JIBYX ONITHYECKUX CPEM: V1 = Vo, Ny = Nyd,.
ITonnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI yrou
: 1 n
TIOJIHOTO BHYTPEHHETO OTPAKEHUSL: Sin ayy, = ==
Noru ny
3.6.5
ny<iy n,
n
1
Ot
Coluparoiue U pacceuBaroniue JMH3bI. TOHKas JTUH3A.
3.6.6 @DOKyCHOE pPAacCTOSSHUE M ONTHYECKas CHJIa TOHKOU
1
JTUH3BL D = =,
F
®opmysia TOHKOHN JTMH3bI:
1 1 1
— 4 —=—=
d f F
3.6.7
VYBenuueHue, 1aBaeMoe JINH30M:
h 1f1
F = —= —

H d




N\,

/

A4

B ciryuae paccenBaronieit JIMH3bI:

D<O=>F=l<01“=£=m<1
D ’ H d '

Xox Jyya, MPOIIEIIIEr0 JIMH3Y IOJ MPOU3BOJIbHBIM

yYriioMm K e€ TJIaBHOM OIITMYECKON OCH. HOCTpOGHI/Ie

368 M300paXeHUI TOUKU U OTPE3Ka NPsSMOIl B COOMpParOIIUX U
pacceuBaroIIyX JMH3aX U UX CUCTEMaX.
dotoanmapar Kak onTuueckuil mnpubop. Imaz kak

369 ONTHYECKasl CUCTEMA
Wnrtepdepenius  cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBust HaOMIOAEHUS MaKCUMYMOB U MHHHMYMOB B
UHTEP(QEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbBIX

36. KOT€PEHTHBIX HCTOYHHKOB:

MakCUMyMbl —A= Zm%, m=20,+1,+2,+3, ...,
MUHUMYMBI —A= (2m + 1) %,m =0+1,+2,+3,..
Hudpakuus cBeta. Judpakunonnas pemeérka. YciaoBue
HAOJII0/IEHUsI TJIABHBIX MAaKCUMYMOB IIPU HOPMajbHOM

3.6.11 MaJeHM MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A
Ha peIméTKy ¢ mepuoaom d :

dsing,, =mim=0,4+1,4+2,43, ..
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

I'nnores3a M. Ilimanka o kBanTtax. ®opmyna Ilnanka:

41.1 E=
®dotonbl. DHeprus GoroHa: E = hy = % = pc.

4.1.2 hv

E h
Nmmynse doTona: p = —=o=




4.1.3

4.1.4

dororpdexr. Omnwbitet  A.I'.  CroneroBa. 3aKOHBI

dororddekra

YpasHenue DitHmnTeitHa 1151 porodddexra:

E(bOTOHa = ABbIXOﬂa + EKI/IH max»

hc hc
rae Ecl)OTOHa =hv = T'ABbIXOAa = hVKp = 1
Kp
2
MUmax
Erun max = 2 = el

4.1.5

JaBnenue cBera. JlaBieHue cBeTa Ha MOJHOCTBIO
OTPAKAIOLIYI0  IIOBEPXHOCTb U HAa  IOJHOCTBIO

MOrjIomMaromyr0 mNOBEPXHOCTh.

4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

4.2.3

43.1

[Tocrynatel bopa. M3nydenue u mormoieHne (HOTOHOB

npu mnepexoae aroma € OJHOI0 YPOBHS SHEPTHU HaA

T = |En - ml

o, __ ke
Ipyrou: hv,,, = —
Jluneituateie cnekTpsl. CEeKTp ypOBHEN 3HEPIHM aroma

—13,6 3B
n2

Bojopoxa: E, = n=1,273,..
OU3NKA ATOMHOI'O SAJ1PA

Hyxnonnas mopens siapa [eiisenbepra — lBaneHko.

3apsn anpa. MaccoBoe uucio sanapa. M3otomnst

4.3.2

4.3.3

PannoakTMBHOCTS.

Anbda-pacman: 4X — 4237 + 3He.

bera-pacnan.

DyeKkTpoHHEIH B-pactan: 4X = ,,4Y + e + V..
[osutponHuslii B-pacnan: 4X — , 4Y + .96 + v,.

'amma-n3nydenue.

3akoH paguoakTHBHOTO pacmana: N(t) = N, - 27T.

HYCTL M — Macca pagruoOaKTUBHOI'O BEIICCTBA.
t

Torma m(t) = mgy-27T.

43.4

Anepubie peakuuu. JleneHue u CUHTE3 Alep




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; yriyonennoe ooyuenue 11 kiace/ KacbsiHo B.A. Ob1iectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» ®dusuka: yriyosennoe odydennel0 knace/ KacbsiHoB B.A. ObmectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE OOIIECTBO

«3narensectBO «lIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

» Gusuka : 11-i kiace : 6a30BbIi U YIIIYOJIEHHBIA YPOBHU | CAMOCTOSITEIIbHBIC
Y KOHTPOJIbHBIE pabOTHI : yueOHOe mocodue i 001eo0pa3oBaTEIbHbIX
opranuzanuii / E. C. Eprotkun, C. I'. Eprotkuna. —Mocksa : [IpocBeiienue
(Knaccuueckuii Kkypc).

» ®uzuka : 10-i kacc : 6a30BbINA U YIITYOJIEHHBIN YPOBHU : CAMOCTOSTEIbHbIC
1 KOHTPOJIbHBIE paboTHI : yueOHOe mocobue 1yst 001e00pa3oBaTeIbHbBIX
opranuzammii / E. C. Eprotkun, C. I'. Eptorkuna.— Mocksa : [IpocBenienue
(Knaccuueckuii Kypc).

» Coopnuk 3aaau no ¢pusuxe. 10—11 xmaccer / aBT.-cocT. E.I'. MockoBKkuHa,

B.A. Bosnkos.



* E.A. Mapon, kaHauaar nej. HayK, ya4uTenb (u3nku. (ABTOP-COCTaBUTEIND).
OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBBIE 3aaHusl. @usuka. 10 knacc.

* E.A. MapoH, kaHIuaT nei. HayK, yuuTeiab GUu3uku. (ABTOP-COCTaBUTEND).
OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBLIE 3aaHus. @u3suka. 11 kmacc.

» dusuka. [Noypounsie pazpabotku. 10 kiacc : mocodue s 001meoopa3oBar.
opranuzanuii / 0. A. CaypoB. — M. : IIpocBenienue

» ®dusuka. [loypounslie pazpadotku. 11 kiace : yued. nocodbue ams
o01eo0Opa3oBar. opranu3anuii : 6a30Bbid U yriryou. yposau / 10. A. Caypos,
M. : IIpocBeuienue

» Gusuka : 10—11 k1. : moypoy. MIaHupoBaHue: Mocodue AJid yauTenen
obmeo6pazosar. opranuzanuii/ B. ®@. [lmioB.—M. : [IpocBemenue

* Ou3KKa : KOHTPOJIb 3HAHUI, YMEHUH U HAaBBIKOB yudamuxcs 10—11 ki
o01eo0pa3oBar. yupexaeHuil : 0a30BbIid U TPO(UII. YPOBHU : KH. ISl YUUTEIS

/ B. A. 3a6otun, B. H. Komuccapos. — M. : IIpocsenienue

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://myschool.edu.ru/

https://www.yaklass.ru/

https://foxford.ru/



https://oblakoz.ru/
https://uchi.ru/
https://prosv.ru/
https://globallab.ru/ru/
https://eduregion.ru/

https://www.ismart.org/



