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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTesibHON NporpaMmsl, peacTtaBieHHbIXx B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHBIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronIuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LENIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAM30BaAThH
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO PA3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JHWYHOCTHBIE,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM sl pa3paOOTKH TpeOOBaHWUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMmmy 1o Gpu3nke Ha YPOBHE CpeAaHEro o01ero oopa3zoBaHus Ha yriryOaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[Iporpamma no gpu3rKe BKIIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCIIe IPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX PabOYHMX MPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTaBIICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
cCOoXpaHeHUs 00s13aTEIHHOM YaCTH COJIEP KaHMs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIEeNNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMU CBOMcTBaMH. M3yueHue QPu3nKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuaroierocsi, B popmMupoBaHue yMEHUI MPUMEHATh HAYYHBIH METOJ MMO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys mOpeanosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakXkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkrtopa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMUYECKOTO JSKCIEpPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO MOCJE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpamus padot
NPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMu TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOMIAroBO HHCTPYKIIMH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoILecca UCXOAS U3 OCOOCHHOCTEHN MOYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBIIAJICHNE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKON MOEIBIO, TO3BOJISIONINE TPUMEHSATh N3YUCHHbIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJIIOTCSL 3aJaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’KarolIel JKM3HU, TpeOyromue BbIOopa GhHU3NIeCKOn
MOJIEJIH JIJIsl CUTYaIl|H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro nporecca Kype pusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJIKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKU JODKHO OBITh HEOOXOIUMOE JIabOpaTOPHOE
000pyTOBaHUE IS BHIMIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nke y4eHHIECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OopMHpPYEeTCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECIHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW W MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpyIOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE UX HMHTEIUIEKTyaldbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuynBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3NIECKOM
MOJIEJIbIO, 3a/lay, MOAPa3yMEBAIOLIMX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIEIM, aJE€KBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJE 3a7a4 HWHXXEHEPHOIO
XapaKkTepa;

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCCHOHATBHON TESTEIHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE HayKa o mpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPIOE TEJIO, UcalIbHAS KUIKOCTb, HICATBHBIHN I'a3, TOUYCUHBIHN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKa M HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUaIbHON TOYKH OT BPEMEHH U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas cKkopocTh. [lepmom m dactora obOpareHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IIPOLIECCHI: CIUAOMETD,
JBUKEHUE CHAPSIOB, LICITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMSL.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanne ABMXKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEW JIBUKEHHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCHMOCTH TIEPHOJIA OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MUpoThl. J|BUkeHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIA TPEHHUS TIOKOSL.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXKHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3ydeHne IBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPCKHUHYTOW depe3
JErKuif OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHuuanbHple W HENOTEHLMAIbHbIE CUibl. lloTeHIManpHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas 3Heprus Teina
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 2HEpTrun Telia MNPy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepenue nmiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbI.

TexHUYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpATOpPHBIA ABUTATENd, MapoBas TypOWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEparyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TeroTa
napooOpa3oBaHusl.

HacpllieHHble W HeHachllleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedpopmanuu TBEpHOTO Tena. Pactskenue u cxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIUIOBOTO pacHIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(p(PuUUEeHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUJKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHPFOTOHOBCKOMW KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMy pPE3MHOBOrOo obpasma oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHUKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocTh  anekTpuueckoro  moinsa.  [IpoOnbiii  3apsa.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JI1s1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SAEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPS/I0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKkym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONITHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) sneKkTpudyeckod 1enu. MomHocTh HcToYHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanrie CMEMIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IIEIIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonsl Dapajnes I AIEKTPOIH3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3nekTposmza dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yray0naéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ounonoruu, XUMHUH, reorpadyu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHbIE MPUOOPHI, HUPPOBas TadopaTOpusI.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Mazhnummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue ABMKEHUSI MMydyKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me4Yb, COJICHOMU/I, 3allIUTa OT JICKTPU3ALMU TEJl IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uactotra koneOGanuid. Ilepron ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTHU OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTepdepeHIus u
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOAO0IbHBIX BOJH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO 3Ty CHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUYEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Paznesn 6. OCHOBBI CIeIHAJIBHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKui IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

doTor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne poToOHOB pU NEPEXo/ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4CHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nmydeHus. Jozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUINMOC
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O6o0maromiee NOBTOPEHUE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
¢duzuka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHblie CBSI3H.

N3yuenue kypca ¢pusuku yriay0néHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: FBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KosieOaTeabHbIe
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKON OZULIUU 00YUAIOIIETOCS KAK AaKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMH B 00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHKY HAy4YHOrO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TMPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHHMS 1O (QU3UKE B TNPAKTUYECKYIO OO0JaCTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOLIEHHE Ha YypokKax (U3UKH M BO BHEYPOUYHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIWBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIHOCTD B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIIHUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI pe(hIeKCUU 1JI1 OLEHKH CUTYalH, BbIOOpa BEPHOTO
pelIeHNUS;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHThl APYTUX MPU aHAIU3E pPE3yIbTaTOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIIbHBIN WHTEJUICKT, TIPEAOJIar Ao IIHIA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHUMATh POJb (U3UKK B  DIKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBIEHMI): MHEpLMATbHAs cHUCTeMa OTCcuéTa, abCONIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IIPOLIECChl U  SBIICHUS,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKoHbl HploTOHa, mpuHIMN  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['ammies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJMHAMUKUA (CBA3b JaBJEHUS HWJCAJBHOIO Ta3a CoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpPalUMEN MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUs NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMKCHIBATh (DU3UYECKUE TPOIECCHl M SIBICHUS, HCIONIB3YS BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPTUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIPYTOi
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTIO Ta3a, paboTa UACAIBHOIO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEMIOBOrO IBUTATENs; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh IOTEHIIMAJIOB, JJIEKTPOIBUKYIIAs
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, DJICKTPU3ALMS TEJ, IKBUIOTEHIMAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
buzndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJyYCHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOT0 TPY/la PU IPOBEICHUN UCCIIETI0BAHUM B
paMKax  y4eOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C $SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
bu3MYecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATHYECKUX METOJIOB PELICHUA 3a/ady,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCY IACHHUM C ONTIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI UBMEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKW W TEXHOJIOTUM [JI1 JAJBbHEUIIEr0 Pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U TMPEAbSBICHUA Y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POPMALINH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITEbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MMOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTHUECKOM, COIMaIbHON
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMAaTU3UPYIONIEH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnnyaTh yCJIOBUS NPUMEHUMOCTH MOJIENeH (PU3UUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KojeOaHus, MaTeMaTWYECKU MAasiTHUK, WACATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJWHAMUKUA U
CHEUHUAIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIIEKTPUYECKOro  3apsaa, cuia Awmmepa, cuia JlopeHuma, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordekra, mepBuiit 1 BTOpoi nmocTynatsl bopa, NpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAAUOAKTUBHOTO
pacraja);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYILAA CHUJA, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmImepa, WHAYKTUBHOCTb,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIUS, pE30HAHC, UHTEep(PEepeHITUS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMma-u3nydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPAIbHOTO aHaN3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJAHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJAraloUMe aCTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PUBMYECKUX BEIMYHMH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4yeOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nueckoil MOJIeTbI0: HAa OCHOBAaHMM aHallM3a YCIOBUSA BBIOMpATh
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYEHHBIX
pe3yIbTaTOB;

pemarth KayeCTBEHHBIC 3aJayd, TpeOylolrue NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3leyoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOC)KHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
JESATETLHOCTH 4YeJOBEeKa, CBA3AHHOW C (PU3NYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKW W TEXHOJOTUW JUIsl JadbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IudHble CrocoObl paboThl ¢ MHbOpMaIel (hU3NIeCKOro
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPITPETAINH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHWBATH BKJAJ Ka)XJOro W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
. bubnuorexa [JOK
1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika 10 1 https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
22 Hlunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnmuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 5 https://m.edsoo.ru/fL6h68d7
3.2 Tepmonunamuka. TenaoBbie MalTuHbI 20 1 bubmorexa [IOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 UICKTPHIECKOE N0jIe 24 https://m.edso00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 ToKit B pasmiribIx cpesax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 94
Pa3znen 5. PUBMYECKU TIPAKTUKYM
. bubnuoteka [JOK
>1 DUSHIECKHH MPaKTHIKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
P 1
CICPBHOC BpeMi 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 SUCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.edso00.ru/39859¢f1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 Mexannueckue KoneOaHus 10 https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

5 1

bubmuorexa [JOK
https://m.edso0o0.ru/39859ef1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPHYCKYIFIPHOTBOMHOBOM JLyalHsM ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso00.ru/39859¢f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
| ) 1 1
6 VISHHCCIHH HPAKCTHEYM 6 6 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubmuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmorexa [IOK
PezepBHOE Bpemst 10 https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
duszuka — aMeHTallbHas HayKa O
1 Pynx e 1 https://m.edsoo.ru/9bf5c621
pupoJie
Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI
2 i A Hu 1 https://m.edso0.ru/25666972
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHs B MIPOIIECCe
3 nmo3HaHus mpupoel. Habmonenue u 1 https://m.edsoo.ru/3de1d26f
SKCTIIEPUMEHT B (PU3HKE
Crioco6b1 n3mMepeHus: Gu3NIecKux
4 P b 1 https://m.edsoo.ru/3aécb4a3
BEJIMYUH
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN 1 https://m.edsoo.ru/a2b15721
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH
6 COBPEMEHHOM HAyYHOU KapTUHBI 1 https://m.edso0.ru/3b9eb2cc
MHpa, B TPAKTUYECKON JAESATEIHHOCTH
B0 (71
Mexannueckoe aBmxenue. Cucrema
orcuera. OTHOCUTENBHOCTD
7 1 https://m.edso00.ru/b1857981
MexaHu4yeckoro aBukeHusd. [Ipsmas u
oOparHas 3a/1a4i MEXaHUKU



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/b1857981

Panuyc-BekTop maTepuasbHON TOUKH,
€ro MpPOeKIUU Ha OCU KOOPAUHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JIBYDKEHUS

https://m.edsoo.ru/44f38e63

https://m.edsoo.ru/9c7af19c

10

CrnoxeHue nepemMelieHnii u
ckopoctel. Pemenue 3agau

https://m.edsoo.ru/56b218f1

11

12

13

14

HepaBHOMEpHOE ABM>KEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE IBUKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOE najieHue. Y CKoOpeHue
CBOOOJHOTO MaJieHHsl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

JIBI>KeHHe Telna, OpOIIeHHOT0 MO/
YIJI0M K TOPU30HTY

https://m.edsoo.ru/a8ce4fdf

https://m.edsoo.ru/f924dcc8

https://m.edsoo.ru/fa29e9cf

https://m.edso0.ru/9a2d3298

15

KpuBonunerinoe 1BUXEHUE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHas ckopocTh. [lepron u
yactoTa. LleHTpocTpemMurensHoe
IIOJIHOE YCKOPEHUE

https://m.edsoo.ru/66fefe66



https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/66fefe66

16

KonrponsHas pabora o Teme
"Kunemaruka"

https://m.edsoo.ru/ee9d274a

17

IIepBb1it 3ak0H HbroTOHA.
NHepuuanpHble CUCTEMBI OTCYETA.
[IpuHnun otHOCHUTENBHOCTH [ anmunest.
HewnnepuuanbHble CUCTEMBI OTCUETA

https://m.edsoo.ru/cfe1583c

18

19

Cuia. PaBHOJEHCTBYIOIIAs CUJIa.
Bropoii 3akon Herotona. Macca

BzaumoneiictBue ten. Tperuil 3akoH
Hrrotona

https://m.edso00.ru/9e291363

https://m.edsoo.ru/efe4112e

20

[IpuHIMI cynepno3unuu Cuil.
Pemenue 3agau Ha npuMeHEeHUE
3aK0oHOB HproTOHA

https://m.edsoo.ru/1f52449f

21

22

23

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTH TPAaBUTAIIMOHHON 1
MHEPTHOU MaccChl

Cua TSOKeCTH M YyCKOPEHHUE
CcBOOOIHOTO ITaJECHUA

JIBu>keHne HeOECHBIX TN U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

https://m.edsoo.ru/f4clech8

https://m.edsoo.ru/3e848452

https://m.edsoo.ru/c3787bce

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/75f2fc9f

25

Cwuta Tpenus. [Ipupona u BuabI cui
TpeHus. JIBUKEHUE B )KUJIKOCTH U
ra3e ¢ yu€ToM CHJIbI COIPOTUBIICHUS
cpenbl

https://m.edsoo.ru/1251686e



https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e

26

Jasnenue. I'mapocraruueckoe
napienune. Cuiia Apxumena

https://m.edsoo.ru/cc6cd69f

27

28

29

AOGCOIIOTHO TBEPOE TEIIO.
[MocTynarensHOe U BpaliaTebHOE
JIBMOKEHHUE TBEPJOTO Telia

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalllCHUs. IInedo cumsl

Crnoxxenue CUJI, ITPHUIIOKCHHBIX K
TBEPAOMY TCIIYy. HeHTp TAXKECTHU TCJIA.
YcnoBus PaBHOBCCHA TBEPAOI'O TCJIA.
Bu bl PaBHOBCCHA

https://m.edso00.ru/39816e56

https://m.edso0.ru/363b5721

https://m.edsoo.ru/31fcdd2c

30

Pemenue 3agau

https://m.edsoo.ru/d59f5579

31

32

33

KonTtpomnbHas pabora 1o Teme
"Munamuka. CtaTrka TBEpIOTO Tena"

NMnynsc MmaTepralbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
IMenTp Macc cucTeMbl MaTEPUAIIBHBIX
To4eK. TeopeMa 0 IBMKEHUU LICHTPA
Macc

NMiynbc cuiibl ¥ U3BMEHEHHUE

HUMITyJIbCa TCJIA. 3aKkoH COXpPaHCHUSA
HUMITyJIbCA. PeakTuBHOE ABHKEHHE

https://m.edsoo.ru/f3818b83

https://m.eds00.ru/99859985

https://m.edsoo.ru/64aafec4

34

MoMeHT uMITysibca MaTepUATBHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX
MIOJISIX

https://m.edsoo0.ru/f6195a12

35

Pemrenue 3amau

https://m.edsoo.ru/7b7a4663



https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/99859985
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/7b7a4663

36

PaGora cuibl Ha MajoM U Ha
KOHEYHOM TIEPEMEIICHHH.
I'padpuaeckoe nmpenacraBiaeHne pabOTHI
CHJIBL. MOIIHOCTD CHJIBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUN KHHETHYECKOU SHECPTUn
MaTepUabHON TOUKH

https://m.edsoo0.ru/18311468

38

39

40

41

HOTGHIII/IEL]II)HBIG 1 HEIIOTCHIMAJIbHBIC
CHJIBI. HOTGHHI/IaJIBHaﬂ OHECPIUs.
Bropas xocMuueckast CKopocTb

Tperbs kKocMuueckast ckopocTb. CBs3b
pabOoThl HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUJKOCTU

KonrtponbHas pabora no Teme
"3aKOHBI COXpaHEHUS B MEXAHUKE"

https://m.edsoo.ru/29cda7aa

https://m.edsoo.ru/8475b83e

https://m.edsoo.ru/641812d9

https://m.edsoo.ru/adfd6321

42

PazBuTue npeacraBieHuii 0 npupoie
TeII0Thl. OCHOBHBIE TOJIOKEHUS
MKT. Iuddysus. bBpoyHosckoe
JIBMDKEHUE

https://m.edsoo.ru/8d327d3e

43

CrtpoeHue ra3000pa3HbIX, KUJIKHX U
TBEPJBIX TeJ. XapaKTep ABUKEHHUS U
B3aUMO/ICHCTBHSI YaCTHUI] BELIECTBA

https://m.edso0.ru/7f949152



https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/18311468
https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/7f949152

Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KommuectBo BemectBa. [locrosiaHas https://m.edsoo.ru/33d17dbd
ABorazipo
T LT .

45 CMIICpaTypa. 1 CIIOBOC paBHoBeCe https://m.eds00.ru/f6931272
Tkana [enbcus

46 Pemenue 3agau https://m.edso0.ru/a93bae98

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/c9618ea8
v M -

48 paBHfHHe craccesa https://m.edso0.ru/b56856ff
Kianeiipona. Penienue 3anau
AO .3

49 COMOTHAT TEMIIEPATypa. SaKon https://m.edso0.ru/91849ece
JansTOHA
H3zonpouecc €aJILHOM rase C

50 TPOHECCHT B HACATILHOM T https://m.eds00.ru/2881b186
MMOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA
I'pacduueckoe npencraBneHne

o1 M30IIPOLIECCOB: U30TEPMa, U30X0pa, https://m.edsoo.ru/6a23b4ac
n3zobapa

52 OcnoBHoe ypaBHenue MKT https://m.edsoo.ru/18a67861

53 Pemrenune 3agau https://m.edsoo.ru/dac14f69
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJUHAMHUYECKON CUCTEMBI CO

54 CpeHEe KUHETUYECKOMN YHepruei https://m.edso0o.ru/456e15c2
MOCTYIATEILHOTO TEIMJIOBOTO
JIBUKEHUS €€ YacTHI]
00600

55 © HvleHHe 1 CHETEMATHEAI https://m.edsoo.ru/15463eae
3HaHu# 1o Teme "OcuoBsl MKT"
K §]

56 OHTPOJIbHAS PabOTa MO TeME https://m.edsoo.ru/e2c6adae

"OcHoBel MKT"



https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/e2c6adae

57

58

59

TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX ycinoBui s T/
cUCTeMbl. BHelIHre U BHYTpeHHHE
napameTtpsl. [Tapametpst T/] cuctemsl
KaK CpeJHHe 3HAUCHUS BEJINYUH,
ONMCBHIBAKOLIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBosabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Moaens naeaibHOro ra3a B

TCPMOAUMHAMHKE. YcnoBus
IIPpUMCHUMOCTH 3TOM MOJCIN

https://m.edsoo.ru/3cefc893

https://m.edsoo.ru/abe6de9c

https://m.edsoo.ru/65542fde

60

VYpaBHenne MeHneneena-Kianelpona
U BBIPQKECHME JUUIS1 BHYTPEHHEN
SHEPrUu

https://m.edsoo.ru/fdc9d33b

61

62

63

Beipaxkenue nis BHyTpEHHEN 3HEprun
0JIHOATOMHOT0 HUJI€aIbHOT'O Ta3a.
KBa3ucratuueckue u HecTaTHYeCKUe
MIPOLIECCHI

OneMeHTapHas paboTa B
TepMoauHaMuKe. Beruucienue
paboTsI 1o rpaduKy mnpoiecca Ha pV-
auarpamme

Tennonepenaya kak crnoco6
U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI 0€3 CoBepIIeHUs PadOThI

https://m.edsoo.ru/e68eb3fb

https://m.edsoo.ru/71bd7146

https://m.edsoo.ru/74ea547b

64

KoHnBeknysi, TeninonpoBoAHOCTb,
U3JIy4yeHue

https://m.edsoo.ru/d2b82bdc



https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc

65

KommuectBo TenmnoTel. TenmmoéMKOCTh
Tena. Y ienbHas u MOJIsipHas
TEIUIOEMKOCTH BeIecTBa. Y AeIbHas
TEIUI0Ta CropaHus TOIUIMBA

https://m.edsoo.ru/77191a19

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeruIonepeiade

https://m.edsoo.ru/f72b113f

67

68

[TonsaTre 06 anrabaTHOM Mpolecce.
[IepBblil 3aKOH TEPMOAMHAMUKHI
KonnuecTBo TeminoTel u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN
sHepruu T/ cuctemsl

https://m.edsoo.ru/92f2bfaf

https://m.edsoo.ru/fe9db125

69

Bropoii 3aKk0H TEpMOJIMHAMUKY 1JIs
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpatumocTtsb
MPUPOIHBIX MPOLIECCOB

https://m.edsoo.ru/fbel719c

70

[TpuHIMITBI AEHCTBUS TEMIOBBIX
mammH. KIT

https://m.edsoo.ru/58f1d829

71

72

MaxkcumansHoe 3HaueHue KIT. [{ukn
Kapno

Pemenue 3agau

https://m.edsoo.ru/b4ch642e

https://m.edsoo.ru/9aee78d6

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BAHUA TCIIJIOBBIX
nsurareneil. TernoBoe 3arpsi3sHEHNE
OKpY’Karollen cpeibl

https://m.edsoo.ru/5a484ad2

74

75

Pemrenue 3agau

O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHui no treMe "TepMoauHaMuKa.
TennoBwie MamuHL"

https://m.edsoo.ru/6ccd6f3e

https://m.eds00.ru/6192f9d2



https://m.edsoo.ru/77191a19
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/9aee78d6
https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6192f9d2

76

KonrponsHas pabora o Teme
"Tepmonunamuka. TenaoBbie
MAaIITUHEL"

https://m.edsoo.ru/4ae6e963

7

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y nejibHast
TEII0Ta MapooOpPa30BaAHUS

https://m.edsoo.ru/6338623e

78

Hacplmenasle ¥ HEHACHIIIEHHBIE
HapI)I. Ka‘-IeCTBeHHaﬂ 3aBUCUMOCTH
IINIOTHOCTHU U AAaBJICHUA HACBIIICHHOI'O
rapa oT TeMIIEpaTyphl, UX
HE3aBUCUMOCTE OT 00BEMA
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIICHUS OT JIaBJICHUS B
JKHIKOCTH

https://m.edsoo.ru/87fbedd1

79

BrnaxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIAXKHOCTH

https://m.edsoo.ru/11ef332a

80

81

Pemenue 3agau

Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpPHUCTAJJIOB

https://m.edsoo.ru/eda6d771

https://m.edsoo.ru/dac86a9b

82

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TeniaoTa MiaBJIeHUs.
Cybnumarus

https://m.edsoo.ru/blfe5daf

83

JHedbopmaru TBEPAOTO TETA.
Pactsoxenne u cxxatue. Crour.
Mopyns FOura. [Ipenen ynpyrux
nedopmaruit

https://m.edso0.ru/9195addc
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84

TernnoBoe paclIMpeHUE KUJIKOCTEN U
TBEPABIX TeJ. AHFAPMOHU3M
TEIJIOBBIX KOJIeOaHUN YacTuIl
BelIeCTBa

https://m.edsoo.ru/c4afd848

85

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

https://m.edsoo.ru/38b77981

86
87

ypaBHeHI/IC TEII0BOro OajaHca

Pemenue 3agau

https://m.edsoo.ru/187698ea

https://m.edsoo.ru/dd3bbc77

88

[ToBepXHOCTHOE HaTsKEHUE.
Kanmmiapneie sBnenus. laBinenue
10/, UICKPUBJIEHHOW IMOBEPXHOCTHIO
xunkoctu. Popmyna Jlamtaca

https://m.edsoo.ru/1674aedf

89

90

91

92

O00011IeHIE U CUCTEMATU3AIUS
3HaHUU 10 TeMe "ArperaTHble
cocrosinus BemiectBa. ®a3oBbie
nepexonr"

KonTponbnas pabota mo Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBble nepexobl"

OnexTpu3anus Tel U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
JIIEKTPUYECKUX 3aps0B.
IIpoBOHMKY, AUDIIEKTPUKHU U
ITOJTYITPOBOTHUKH

DneMeHTapHBIN ANEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JJIIEKTPUYECKOTO0 3apsiaa

https://m.edsoo.ru/b86bcada

https://m.edsoo.ru/637137ab

https://m.edsoo.ru/d8239b91

https://m.edso0.ru/3839a75e
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93

B3anmopeincrtaue 3apanoB. Touednsie
3apsabl. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

95

Pemenue 3amau

DnekTpuyeckoe noje. Ero neiictaue
Ha DJICKTPUYECKHUE 3aPsiIbI

https://m.edsoo.ru/77a9d457

https://m.edsoo.ru/5f69d83a

96

Hanpsyk€HHOCTB IIEKTPUYECKOro
nonisi. [IpoGnbIit 3apsz. Jlunuu
HaNPsHDKEHHOCTH AJIEKTPUYECKOTO
noJi. OZHOPOJHOE DIIEKTPUYECKOE
oJie

https://m.edsoo.ru/ele8dbc4

97

TloTeHMaAILHOCTD
3JIEKTPOCTATUYECKOTO MoJid. PazHOCTH
MOTEHIIMAIOB U HAINPSHKCHUE

https://m.edsoo.ru/ae94dc27

98

[TorenimansHas HEPTHS 3apA1a B
JIEKTPOCTATHYECKOM II0JIE.
[ToTenman 31eKTpOCTaTUIECKOTO
oIt

https://m.edsoo.ru/5a9a6571

99

100

CBs13p HaNPSYKEHHOCTHU NOJIA U
Pa3sHOCTH NMOTEHIUAIIOB JUIs
JIEKTPOCTATUYECKOTO OIS
[TpuHumn cynepno3sunuun
NEKTPUYECKUX TTOJIEN

https://m.edsoo.ru/9f3f9289

https://m.edsoo.ru/1bd18654

101

Pemrenue 3agau

https://m.edsoo0.ru/163711ea

102

103

ITone Toyeunoro 3apsna. Ilomne
PaBHOMEPHO 3apsKEeHHOU cepbl
Ilosie paBHOMEPHO 3apsKEHHOTO IO
00béMy mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEUHOU TIOCKOCTH

https://m.edsoo.ru/cc734dce

https://m.edso0.ru/4677e463
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IIpOBOHMKH B 3IEKTPOCTATHYECKOM

104 https://m.edsoo.ru/a6229e4d
nosie. Y CJI0BUE PaBHOBECHS 3apsI0B

105 JWOIEKTPHKH 11 HOIYIPOBOAHMKH B https://m.edso0.ru/62476ad1
3JEKTPOCTATUYECKOM T10JIe
Konaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD https://m.edsoo.ru/e7d2baf7
IJIOCKOTO KOHJIEHCATOpa
I1

107 APAICIBHOC COCAMHCHIC https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB
I1

108 OCICAIOBATEIILHOC COCHMHEHIE https://m.edsoo.ru/11bce646
KOHJIEHCAaTOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edso00.ru/235a28b8

110 Pemenne 3amau https://m.edso0.ru/656b4b18

111 JIBIDKCHHE 3apACHHON HaCTHIIEI B https://m.edsoo.ru/b4b416c7
OJIHOPOJTHOM DJIEKTPHUUECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/8321c4d4
O000I11IeHNE U CUCTEMATHU3aI1s

113 3HaHUH M0 TeMe "DIeKTpUIecKoe https://m.edso00.ru/144d952f
nose"
K 5]

114 \ OHTPOIRHAA paboTd 130 Teme https://m.edsoo.ru/8add45f8

DNEeKTpUYECKoe NoJie

Cuna toka. [TocTOSHHEINA TOK.

115 VYcnoBusi cyliecTBOBaHUs https://m.edsoo.ru/b6811413
MTOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA
51 .H

116 CTORHMUKI TOka. HanpieHie https://m.edsoo.ru/167f5ef5
DJ1C
3 O .

117 A0 LMa JU yHacTka HetH https://m.edsoo.ru/953f39dd

DIJIEKTPUYECKOE CONTPOTUBIICHUE
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO ITPOBOJJHHUKA OT €TI0

118 https://m.edsoo.ru/1b983cba
JUTMHBI 1 TIOMIA U TIOTIEPEYHOTO
CEUYCHUS

119 ¥ ACIBHOE CONPOTHBICHHE BEIECTBA. https://m.edso00.ru/12739db1
Pemenue 3anau
[TocnenoBarensHOE, MapalICIbHOE,

120 CMEIIaHHOE COEUHEHNE https://m.edsoo.ru/ebd277dd
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpuUecKux 1enei. [Ipapuma https://m.edsoo.ru/e897cle3
Kupxroda

122 Pewenue 3amau https://m.edsoo.ru/9692cee?

123 Pabota s>nekTpuueckoro Toka. 3akoH https://m.edsoo.ru/63fcLf6e
Jxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/743f2f57
MOUIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIIHOCTD, BhIAEIsIEMAs Ha https://m.edsoo.ru/73ca2881
pesucrope

126 Pemenne 3amay https://m.edsoo.ru/b4df8eed

127 DAL w BHyTpeHHCe ConpoTHBIACHHE https://m.eds00.ru/14a99997
HMCTOYHUKA TOKA

128 3axon Ova Mi[ MOTHOH (3AMKHYTOH) https://m.edsoo.ru/671f4cfc
AIEKTPUIECCKOM TeTTH

129 Pemenue 3agau https://m.eds00.ru/96ed9672

130 MoOIIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/14ele7fc

131 Kopotkoe 3aMbikanne https://m.edsoo.ru/2e8399e5
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KOHI[CHC&TOp B IICIIH IIOCTOSIHHOI'O

132 https://m.edso0.ru/ca2d98fc
TOKa
133 Pemenue 3amau https://m.edsoo.ru/8be8dfbb
P
134 " clietie gaﬂf o HoTeme . https://m.edsoo.ru/fbc71f99
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
Pewenue 3anau no
135 " Hen qu HOTEME . https://m.edsoo.ru/fd84564f
[ToCTOSTHHBIN ICKTPHUUSCKUN TOK
P
136 " elierne gaﬂim HoTene . https://m.edsoo.ru/e9bf8c7d
[ToCTOSTHHBIN PTCKTPUUECKUN TOK
O000I11IeHIE U CUCTEMATU3AIUS
137 3HaHu# o TeMe "llocTossHHBIN https://m.edso0.ru/b312753c
AJIEKTPUYECKUM TOK"
KonTponbHas padota no
138 " HIPOIRH ﬂvp et TGM? " https://m.edsoo.ru/3b3e6264
[ToCTOSTHHBIN PTEKTPUUSCKUH TOK
DnexTpuyeckas NpoBOAUMOCTh
139 Pa3IMYHBIX BEIICCTB. DIEKTPUICCKHMA https://m.edsoo.ru/74ce9638
TOK B MeTayiax. CBepXIpPOBOIUMOCTD
DNEeKTPUUECKUN TOK B pacTBOpax U
140 pacIruiaBax 3J€KTPOJIUTOB. 3aKOHbI https://m.edso00.ru/166c3e31
®Dapazes U1 HIEKTPOIU3a
141 DnexTpuuecKuil ToK B razax. [lmazma https://m.edsoo.ru/fd1c76c4
C) i .
142 TICKTPHACCKHH TOK B BaKyyMe https://m.eds00.ru/51313dfd
Bakyymusbie npu0opbl
35 .
143 JICIIPHHCCKHH TOK B https://m.eds00.ru/369c2523
MOJIYIIPOBOTHUKAX
144 [TonynpoBoAHHKOBBIE TIPUOOPHI https://m.edsoo.ru/34bfc1c9
® o
145 VISHTICCICHIL TIPQICTHIEYM HO TEME https://m.edso00.ru/887a812f

"U3Mmepenue cuibl TOKa U
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146

147

HaIpPsDKEHUS B LIENU IIOCTOSIHHOTO
TOKa IIPU MTOMOIIN aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
uudpoBoii taboparopueit o Gpu3nKe.
[Tpumepst u3mepenus: GU3MIECKUX
BEJIMYHH TIPH TOMOIIU
KOMITBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO
JIBUKEHMS C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenune yCKOpeHHUs IpU
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTHA
IyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHKEHHUH"

https://m.edsoo.ru/d3fb8243

https://m.edsoo.ru/6264b28c

148

149

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
nageHus" wim "M3yuenue nBuKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIIO CKOPOCTBIO" MIIH
"UccaenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/b393dcb4

https://m.edsoo.ru/a517142e
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nepro/ia oOpaieHus: KOHH4eCKOTro
MasiITHHUKA OT €ro MapaMeTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI TIPU ABIDKEHUH OpycKa 1o
HAKJIOHHOM IIOCKOCTH" WIn
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM ITOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccaeqoBanue 3aBUCUMOCTH CHUJI
YIIPYTOCTH, BOZHUKAIOIINX B IIPY>KUHE
U pEe3MHOBOM 00paslie, OT UX
nepopmanuun" win "U3ydyenue
JIBUKEHMSI CUCTEMBI TEJl, CBA3AHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue kodhumenTa TpeHus
10 BEJINYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nin "UccienoBanue IBUKEHUS
OpycKa 10 HaKJIOHHOM IJIOCKOCTH C
MEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" unu "M3yuenune nBuxeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

https://m.edsoo.ru/51e399ac

https://m.edsoo.ru/9ef82992

https://m.edsoo.ru/e6¢f8b17

153

OU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUid paBHOBECHS

https://m.edso0.ru/12559634
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154

TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CUil
ynpyroctu" uinu "N3ydenue
YCTOWYMBOCTHU TBEPJIOTO Tea,
HMMEIOIIETO IONaAb Onops!"

du3nuecKuil MPakTUKYM 110 TeEMe
"U3mepeHune umnyibca Tesa no
TOopMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
3IEKTPOMOOMJISE U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBbI"
unu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KMHETUYECKOW dHEPruu Tejla 1o
TOPMO3HOMY IIyTH"

https://m.edso0o.ru/92e75337

155

156

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4eHne n30TepMHUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" niu "M3ydenue
M30XOPHOTO Tpoliecca’ uimn
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEHUs
COCTOSIHHS"

@u3NYECKU NPAKTUKYM 110 TEME
"U3mepenue ynenbHOM

https://m.edsoo.ru/2cc45366

https://m.edso00.ru/64769b23
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157

teroémkoctu" wiu "Mccnenosanue
rpolecca OCThIBaHMSI BEeIeCTBA" WU
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3alMOCBS3HU SHEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUs KUAKocTen"

du3nuecKuil MPakTUKYM 110 TeMe
"N3yueHne 3akoHOMEpHOCTEN
HCTapeHus KUIKOCTEN" uiu
"N3mepeHue yaenbHOMN TEMI0ThI
raBieHus Japaa" uim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHuun". smepenue

KO3 pHIIHEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

https://m.edsoo.ru/6518def5

158

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmtoienue npeBpalieHust SHEPTuu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3ITYYEHHUs CBETOMoAA" UiIn
"N3yueHue nNpoTekaHus TOKa B LIETIH,
coJieprKallei KoHaeHcarop' win
"Pacnipenenenue pasHoOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

https://m.edsoo.ru/8ab6f191



https://m.edsoo.ru/6518def5
https://m.edsoo.ru/8ab6f191

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenqoBaHue CMEIIAHHOTO
COCAMHEHUS PE3UCTOPOB" MU
"N3mepenue yneabHoro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakaJIuBaHUA"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"Habmronenue anekTpoiusa" uim
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" win "HcciienoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOpA OT TeMIepaTyps”
nnu "CHATHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU auoaa”

https://m.edsoo.ru/689acfde

https://m.edsoo.ru/d12ec827

161

PesepubIiit ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/c1cd6683

162

163

164

PesepBHrliit ypok. O600111eHNE 1
CHCTEMaTHU3alns 3HAHH 110 TeMe
"Ilnnamuka"

PesepBHeIit ypok. O6001ICHNE U
cucTeMaTHU3alus 3HaHUH 10 Teme
"Craruka TBEpAoro tena"

PeseprubIil ypok. O60011eHIE 1

CUCTEMAaTH3alMsl 3HaHUM 110 TeEMe
"3aKOHBI COXpaHEHUs B MEXaHUKE"

https://m.edsoo.ru/3e83a7a7

https://m.edsoo.ru/f1dde229

https://m.edsoo.ru/ffffdfb9
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165

PesepBHeIil ypok. O000IICHHE 1
CHCTeMaTH3aIlns 3HAHUH [0 TeMe

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI

Teopun"

https://m.edsoo.ru/1eb17193

166

PesepBHelit ypok. O000ICHHE 1
CHCTEMATH3allMs 3HAHMH 110 TEME
"Tepmonunamuka. TenaoBbie
MaIInHbI"

https://m.edsoo.ru/491db95e

167

PesepBHeIi ypok. O000IICHHE 1
CUcreMarui3anuda 3HAHUH 10 TEME

"ArperaTHble COCTOSIHUSI BELLIECTBA.

®da3oBble epexo b

https://m.edsoo.ru/376bbe7d

168

169

170

PesepBHeIi ypok. O000IICHHE 1
CUcCTeMarTul3anuda 3HAHUH 10 TEME
"JnexTpuueckoe mose"

PesepBHrlit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"TTocTOSIHHBIN IEKTpUUYECKUHN TOK"

PesepBHrlIit ypok. O600111eHNE 1

CHUCTEMAaTH3alMsl 3HAaHUH 110 TEME
"ToKH B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/a3a31db5

https://m.edsoo.ru/dbdb4728

https://m.edsoo.ru/e7d639f2



https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/e7d639f2

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

BzaunmopeiicTBrE TOCTOSHHBIX

1 MAarHuTOB U MIPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726f92d
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIIHH.
I1

2 PHRIHT Cynepnf) SHHH 1 https://m.edso0.ru/275747de
MarHUTHBIX moJel. Jlnnuun
MarHUTHON HHTYKIIUU
Ma o€ T1oJIe IIPOBO ac

3 THUTHOE HOIIE POBOJIHK 1 https://m.edsoo.ru/3783fflc
ToKkoM. OnbIT Opcreaa
C A é

4 FI1a AMIIEPa, €6 HarpaBiIeHie 1 1 https://m.edso0.ru/6f5427fa
MOYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/d41efee2
I1 €HeHue 3aKkoHa AMrepa.

6 PHMEHCHHE 3aK0Ma AMICD 1 https://m.edsoo.ru/3b3f7d6a
DNeKTpOUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U

o . €HHeE 3a €HHOM

7 MOZLy . JIBIDKEHHE 3apAKeHHOI 1 https://m.edsoo.ru/aa8de148
YaCTHIIBI B OJTHOPOJHOM MarHUTHOM
noJie
Pemenue 3amau 1 https://m.edso0.ru/8c783d83
Pa6ota cusl Jlopeniia https://m.edsoo.ru/2bef64d7

10 Pemenue 3amau 1 https://m.edsoo.ru/e517b23e



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e

Mar»auTtHoe 1oJie B BEILIECTBE.

11 deppoMarHeTHKy, napa- u https://m.edsoo.ru/2a8cc173
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBa

12 dbeppomarneTukoB. [Ipumenenne https://m.edsoo.ru/bc26694b
(dbeppoMarHeTuKoB

13 Pemmteriuc 3a12< 10 TeMe https://m.edsoo.ru/1faac6ab
"MaruauTHOe 1101¢e"

14 Pemenue 3anad no Teme https://m.edsoo.ru/29cfa6ed
"MaruuTtHoe 1oJje"
SIBneHue IEKTPOMAarHUTHON

15 naaykiuu. [Totok BekTopa https://m.edsoo.ru/d7679bea
MarHUTHON MHTYKIIUU

16 OC uaayKIun https://m.edsoo.ru/1b88d334

17 3aKOH DIIEKTPOMATHHTHOH HHYKIHH https://m.eds00.ru/92685f5b
Dapanes

18 Binxpepoe onexrpirieckoe noe. https://m.edsoo.ru/b4a53967
Toku dyko
O/1C nHAYKIMH B JBHKYLIUXCS

19 https://m.edsoo.ru/c7d9b182
MTPOBOHUKAX

20 Pemenue 3amau https://m.edsoo.ru/dc7934d1

21 [IpaBuso Jlenia https://m.edsoo.ru/9b41ef5d
WNunykrusaocTs. KaTymika

22 MHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/7¢c53bb14
ITOCTOSTHHOTO TOKa

23 Apnertne camounykuui. I/C https://m.edso0.ru/bb32479c

CaMOMHAYKIINU



https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/bb32479c

24

9Hepr1/151 MArauMTHOIO ITOJISA KaTyIIKHN
C TOKOM. :‘)J'ICKTpOMaI‘HI/ITHOG II0JIC

https://m.edsoo.ru/2f6d1de5

25

26

Pemenne 3amaq

O0001IeHre B CUCTEMATH3 AL
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/e9999345

https://m.edsoo.ru/f37ce6e9

27

KonTponbhas padota no teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/f622357e

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunematnueckoe u TUHAMHUYECKOE
OIMCaHUeE KOJIEOATEIbLHBIX
NBIDKCHUHU

3HepFeTI/I‘leCKOC onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHUH U3 UX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHuA

Ammuntyna u ¢aza konebanui

https://m.edsoo.ru/23be4aa2

https://m.edso0.ru/11414644

https://m.edsoo.ru/78dab8el

https://m.edsoo.ru/alaccd22

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHui MPYKUHHOTO MasITHHKA

https://m.edsoo.ru/feff9e52

33

3aTyxaromue KojieOaHusl.
BriHyX1eHHBIE KOJIeOaHUSI.
Pe3onanc

https://m.edso0.ru/718e4134



https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/718e4134

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/al3b26a7

35

36

Pemrenue 3amau

Ypok-koHpepeHnus "MexaHndeckue
KoJe0aHusl B My3bIKaJIbHBIX
UHCTpYMEHTax"

https://m.edsoo.ru/fa6e4773

https://m.edso00.ru/2315377b

37

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUH 110 TeMe "MexaHndeckue
KoJieOanusa"

https://m.edsoo.ru/c95a653a

38

39

40

DNeKTpOMarHUTHBIE KOJIeOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATYIbI 3apsla KOHAEHCATOopa C
aMIUIATYZIOM CHUIIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3akoH COXPAHCHUA DHCPIUU B
nacajibHOM KoJIeOaTeIIbHOM KOHTYPC

https://m.edsoo.ru/9de437bf

https://m.edsoo.ru/37e9f97c

https://m.edsoo.ru/7e7b565a

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBIC KoJie0anus

https://m.edsoo.ru/9add67db

42

43

44

[IepemennsbIit TOK. Pezucrop u
KOHJIEHCATOP B LIENHU EPEMEHHOTO
TOKa

Karymika MHIyKTHUBHOCTH B LIETIN
MEPEMEHHOT0 TOKa

3axon OMa Ui AIEeKTPUYECKOH Lienun
MEPEMEHHOT0 TOKa

https://m.edsoo.ru/7db57a72

https://m.edsoo0.ru/e922e141

https://m.edsoo.ru/ldc56alf



https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/1dc56a1f

MOIHOCTb IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ddab957f
3HAYECHHE CUJIbI TOKA M HAIPSDKEHUS

46 Pe3oHaHC B 251eKTpUYECKOl 1enH https://m.edsoo.ru/bc158ffc

47 Pemenue 3amau https://m.edsoo.ru/cf7c45cl
WneanbHelif Tpanchopmatop.

48 Hpomssozctso, nepenata n . https://m.eds00.ru/9ae7b7d6
OTpeOICHNE AIEKTPUICCKOI
SHEPTHU
DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.

49 Kynbrypa ncnosnp3zoBanus https://m.edsoo.ru/9f737d7e
AJICKTPOIHEPTUH B TIOBCETHEBHOM
YKA3HU

50 Pemenwue 3amau https://m.eds00.ru/883d6693

51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O06o001meHre U CHCTEMaTH3aIIHS

52 3HAHUM 10 TeMe https://m.edso00.ru/e9936e87
"JyeKTpOMarHuTHEIE KosieOanus"
MexanndecKre BOJIHEI.

53 XapaKTEepUCTUKNA MEXAHUYECKHUX https://m.edsoo.ru/6a4b4a22
BOJIH

54 CBoICTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKkTepUCTUKH 3BYKa https://m.edsoo.ru/ee4112c2

56 Mngpassyx u yinTp asByK.leyMOBoe https://m.edso0.ru/57849551
3arpsi3HEHUE OKPYKAIOIIEH cpeabl

o7 Pemenue 3agau https://m.eds00.ru/9494735f



https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f

58

QHGKTpOMaFHI/ITHLIe BOJIHEI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/95e5e8fc

59

60

61

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[IIkana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne >IEeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarms.
DIEeKTPOMarHUTHOE 3arps3HEHUE
OKpY>KaroIen cpeibl

https://m.edsoo.ru/a678b211

https://m.edsoo.ru/blc7ecsd

https://m.edsoo.ru/c7111d5c

62

KonTponbhas padota no teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/4a13d478

63

64

65

Caert. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHEeHus CBeTa

Pemenue 3aga4d Ha IIPUMCHCHHUEC
3aKOHa HpHMOHHHeﬁHOFO
pacnpoCTpaHCHUs CBETa

Otpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/ba296896

https://m.edsoo.ru/f44c485e

https://m.edsoo.ru/c288a5b5

66

[Tpenomienue cBeta. AGCONIOTHBIN
1 OTHOCHUTEJIbHBIN MIOKA3aTelb
npenomMienus. [lonHoe BHyTpeHHee
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHEr0 OTPAKEHUS

https://m.edsoo0.ru/583142d3

67

Pemenue 3agau Ha npyuMEHEeHNE
3aKOHOB OTPAXCHUS U TIPETOMIICHUS
cBeTa

https://m.edso00.ru/14636¢9b



https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b

Xon nydeit B npusMe. lucniepcust

68 cBera. CIIOKHBINA COCTaB OEJIOT0 https://m.edso0o.ru/182d32ee
ceeta. LlBer

69 Jlinisbi. okyeroe paceTosHue i https://m.edso0.ru/8c7e9337
OTITUYECKAs CHJIA JIMH3BI

70 Hoctpoenne noOpaxeHui b aui3ax https://m.edsoo.ru/c3f324ce
U UX CUCTEMaX. Y BEJIMUYEHUE JTNH3bI
Pemenue 3a1a4y Ha oCTpoeHHE

71 M300paXEHU, MOTy4aeMBbIX C https://m.eds00.ru/d67¢c1148
MTOMOIIBIO JIMH3

72 I'ma3 kak ontuyeckas cucreMa https://m.edsoo.ru/8d2dea84
Pemenue 3anau. [penensi

73 MIPUMEHUMOCTH T€OMETPUICCKOM https://m.edso00.ru/1d79cd32
OIITHKH

74 (CKOpOCTB CBETA H METO/LbI e https://m.edso0o.ru/1c94484c
HU3MEpEeHUs

75 Hucnepcus cera https://m.eds00.ru/178d9676

76 WnTepdepenmus creta https://m.edsoo.ru/c6611a7d
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS

77 HaOII0ICHUSI MAKCUMYMOB H https://m.edsoo.ru/d8776f67
MHUHUMYMOB

78 Pemenne 3anau https://m.edsoo.ru/c9dfcfal

79 [Tpumenenue uHTEpHEpeHINN https://m.edsoo.ru/lefa64ct

80 Judpakmus cBeTa https://m.edsoo.ru/2a48a5e7

81 Jladpartnonnas peuierxa. Yenosue https://m.edsoo.ru/b37dlec?
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/b193f19d



https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/178d9676
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https://m.edsoo.ru/1efa64cf
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https://m.edsoo.ru/b193f19d

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

83 https://m.edsoo.ru/5bcel1d95
[Tonsipu3anus cBeta
84 Pemenne 3amau https://m.edsoo.ru/bbc11178
85 CBeTOBBIC SBJICHHS B IPUPOJIC https://m.edso00.ru/56d84bb5
O00011IeHNE U CUCTEMATHU3ALS
86 Hvl " " B https://m.eds00.ru/82697d84
3HaHui mo reme "OnTuka
KonrponsHas padora 110 teme
87 p p https://m.edsoo.ru/ec59c415
«OnTukay
I'paHUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKU. 3aKOHEI
88 https://m.edsoo.ru/2266a9e8
AJICKTPOIMHAMHKHU U TIPUHITUTT
OTHOCUTEIBHOCTHA
TlocTynaTel crieualIbHOM TEOPUU
89 y H p https://m.edsoo.ru/c79dalc4
OTHOCHUTEIBHOCTHA
[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
JlopeHn1a. YcioBrue NpUIUHHOCTH.
90 peHil p https://m.edsoo.ru/65f1eff3
OTHOCHUTEILHOCTE
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAIIEHUE JITTHHBI
DHEPTrUsa U UMITYIbC
91 P 2’ https://m.edsoo.ru/1d1c94f3
PEISATHBUCTCKON YaCTHIIBI
CBsi3b Macchl ¢ HEpTrUen u
92 UMITYJICOM PENSTUBUCTCKON https://m.edsoo.ru/59f443c4
JACTHIIBI. DHEPTHS TTOKOS
93 PaBHOBeCHOE TEMIIOBOE U3ITyYEHHE https://m.edsoo.ru/4eeab85c
94 3akoH cMelenus BuHa https://m.edsoo.ru/elee6abb



https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/ec59c415
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https://m.edsoo.ru/c79da1c4
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T'unmoreza M. Ilinanka o kBaHTax.

95 https://m.edsoo.ru/8da3efb3
DOTOHBI

96 DHeprus U UMNyibe GpoToHa https://m.edsoo.ru/faf3f546

97 Porosperr. Oubirer A. T https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHbl hoTodhdekTa
VYpaBueHnue DitHmITeHA 15

98 dororddekra. "Kpacnas rpanumna" https://m.edsoo.ru/bca25d3c
dhoTodrddekra

99 Aasxetuite caeta. Ombrrst I1. H. https://m.eds00.ru/9139c8d6
JleGenena

100 BoJIHOBEIE CBOWCTBA YaCTHII https://m.edsoo.ru/22dc465f
Bounsl ne bponna. [InuHa BoJIHBI 1€

101 Bpoiins u pazmepsl o6stacti https://m.edsoo.ru/f98b63b9
JIOKQJTM3AIAH JIBUKYIIICHCS YaCTHIIBI

102 KopmyckynsipHO-BOJTHOBOM Tyaliu3m https://m.edsoo.ru/2bbe2ce4

103 Jlupariuns S1CKTPOHOB Ha https://m.edso0o.ru/7123ee6b
KpHUCTaIax
Crneunguka usmepeHuit B

104 Mukpomupe. COOTHOIIEHUS https://m.edsoo.ru/25ed1158
HeomnpeaenénHocrel ['elizenOepra

105 Pemenue rpaduyeckux 3anau https://m.eds00.ru/2526925¢

106 Pemrenue pacu€tHbix 3a1au https://m.edsoo.ru/249f927c
KonTponbhas pabota no remam:

107 "OcnoBel CTO", "KopmyckymsipHo- https://m.edsoo.ru/9b44f6cf
BOJIHOBOM Jyanu3m"
OMnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 atoMma. [lmanerapnas Mojens aToMa https://m.edsoo.ru/a7ad8e6c

Pezepdopna
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109

IToctynater bopa

https://m.edsoo.ru/e6ab4282

110

111

Bupgel cniektpoB. CriekTp ypoBHEM
SHEPruM aToMa BOJ0po/ia

CrioHTa"HHoe 1 BBIHYXXICHHOC
HU3Ty4CHUE CBETA

https://m.edsoo.ru/f2ebbf7d

https://m.edso0o0.ru/95859134

112

113

114

115

Jlazep

Hyxnonnas monens siapa
I'eitzenbepra-lBanenko. 3apsia u
MaccoBO€ 4YHCIIO sapa. M3oTonsl.
PagnoakTuBHOCTH

3aKOH paJIMOAKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
u3iydyeHus. BiausiHue
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepusie cunbl. Jlepexkt maccbl
anpa. Slnepusle peakuuu. nepHeie
peaktopsl. [IpoGaembr
YIPaBISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKUE aCIIEKThI
pa3BUTHS AIEPHONU SHEPTETUKHU

https://m.edsoo.ru/3eea94ef

https://m.edso00.ru/14b36343

https://m.edsoo.ru/ldecd299

https://m.edsoo.ru/3736a9da

116

MeTtobl perucTpanyy u
HCCIIE0BAHMS DJIEMEHTAPHBIX
yactul. OyHgameHTanbHbIe
B3aUMOJICUCTBUSA. baprnoHbI, ME30HBI
u nentousl. IIpencrasnenne o
CrangaprHoil Moaenu. KBapk-
[JIFOOHHAs! MOJIEIIb aJPOHOB

https://m.edsoo.ru/e44f761d



https://m.edsoo.ru/e6ab4282
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117

®dusuka 3a npeaenamu CtanzapTHON
Mojenu. TéMHas matepust U TEMHast
sHeprus. EnuncTBo pusnveckoit
KapTHUHBI MUpa

https://m.edsoo.ru/35bb53d5

118

OTansl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

https://m.edsoo.ru/423783ch

119

120

121

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX UCCIEAOBAHMI

CoBpeMEHHBIC ONITHUYECKHE
TEJIECKOIIBI, PATUOTEIICCKOIIbI,
BHeaTMoc(epHast aCTpOHOMUS

Bupn 3Bé3nHoro Heba. Co3Besus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUIAUMOC
JIBYDKECHUE

https://m.edsoo.ru/81d38a33

https://m.edsoo.ru/46d173d5

https://m.edsoo.ru/18f19aal

122

Comnueunas cuctema. CoHize.
ConHeuHast akTUBHOCTE. M CTOUHHUK
sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/9falfd12

123

3BE3MBI, KX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"CIIEKTpAJIBHBIN KJIACC —
CBETUMOCTB"

https://m.edsoo.ru/f9cf5f9%e

124

125

3Be3IbI TJIaBHOM
IIOCJIEOBATEIHLHOCTH

BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBbIE NPEACTABIECHUS O
IIPOUCXOXACHNUN U 3BOJIIOLIUU

https://m.edsoo.ru/d6bc6679

https://m.edsoo.ru/dd8d1158
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Comnama u 3B€31. DTalbl XKU3HU
3BE3]T

126

127

128

Muneunsiii [lyte — Hama I'anakTuka.

Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xa66mna. Teopus
Bbonpmioro B3peiBa. Penukrosoe
U3JIy4yeHue

MacmrabHas cTpyktypa Beenennoii.

MeraranakTuka

https://m.edsoo.ru/4a74c5e4

https://m.eds00.ru/18796396

https://m.edsoo.ru/168edd8a

129

Hepewénnpie npodiembl
aCTPOHOMMHU

https://m.edsoo.ru/b41cdfcb

130

131

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue MarHiTHOTO TTOJISt
MOCTOSSHHBIX MAarHUTOB'" MIIA
"MccnemoBaHue CBOMCTB
(beppomMarHeTuKoB" UIu
"HccnenoBanue OeldCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue cuiibl AMiiepa unu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" MU
"Onpenenenne MarHUTHOU
MHAYKIUM Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

https://m.edsoo.ru/75a7a2c9

https://m.edsoo.ru/9elbd76a



https://m.edsoo.ru/4a74c5e4
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132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIMH'" WIIN
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO 110"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
camounaykiun" wim "Coopka
MOJIEJTU AJIEKTPOMArHUTHOTO
reHeparopa"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX
KoJ1e0aHUi HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

https://m.edsoo.ru/ee77273b

https://m.edsoo.ru/2827a51f

https://m.edsoo.ru/eadch66b

135

@uU3NYECKU NPAKTUKYM II0 TEME
"[IpeobpazoBaHue YHEPTUU B
IPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/431cd176

136

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue nepeMeHHOTO TOKA
Yyepe3 MoCIeI0BaTEIHHO
COETMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThl HICTOUHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

https://m.edsoo.ru/b73e4d17

137

@u3nYeCKUil NPAKTUKYM IO TEME
"N3yueHne nmapameTpoB 3BYKOBOM
BOJIHBI"

https://m.edso0.ru/691384a8

138

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nmokazaresst

https://m.edsoo.ru/2e593222



https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/2827a51f
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MPEJIOMJICHUS CTEKJIA" WK
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

139

140

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuUMepe KUIKUX JIMH3)" WIn
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

@uU3NYECKU NPAKTUKYM 110 TEME
"Habmronenue qudpakium,
HHTEep(DEPEHIINU U TIOJIIPU3ALIHI
cBera"

https://m.edsoo.ru/924e6fcd

https://m.edsoo.ru/2edf1532

141

@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTULl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

https://m.edsoo.ru/49a47931

142

143

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue nocrossHHOM [Inanka Ha
OCHOBE HUCCIIEIOBAHUS
¢doroaddexra" unu "Mccnenosanue
3aBHCHMOCTH CHJIBI TOKA Y€pe3
CBETOJMO]I OT HapspKeHus"
@u3nYeCKUil NPAKTUKYM IO TEME

"HccnenoBanue crekTpa
pa3peKEHHOr0 aTOMAPHOTO

https://m.edsoo.ru/7c4ac65a

https://m.edsoo.ru/9a5ad443



https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
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BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
PunGepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa c ucnoab30BaHKEM J103UMeETpa”
wi "M3ydenue noraomienus o6era-
YaCTHUIL ATFOMUHHAEM"

https://m.edsoo.ru/c3546df7

145

@uU3NYECKU NPAKTUKYM 110 TEME
"Habroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0JIb30BaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONTpeIeICHUS
IOJI0’KCHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3aust CeBepHOro noiaymapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKOTUTCHMIT"

https://m.edsoo.ru/c5aa4d91

146

O06o001IeHre U CUCTEMATU3 AT
3HaHUU. Ponb (pu3HUKM U acTpOHOMHH
B PKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyesjoBeKa

https://m.edsoo.ru/242b2fbf

147

O0600611eHre U cucTeMaTH3alus
3HaHUU. Ponb U MecTo pu3uKu u
aACTPOHOMUU B COBPEMEHHOU
HAay4YHOU KapTHHE MUpa

https://m.eds00.ru/3934b363



https://m.edsoo.ru/c3546df7
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https://m.edsoo.ru/242b2fbf
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148

149

O0o0011IeHNE U CHCTEMATHU3ALIHS
3HaHui. Ponb pusmdeckoit Teopuu B
(hopMHUPOBAHKH MPECTABICHUHN O
(hbU3UYECKOI KapTUHE MUPA, MECTO
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOJIC
O00011IeHIE U CUCTEMATU3ALIUS
3HaHui 1mo reMe "Kunemaruka"

https://m.edsoo.ru/fddf45cc

https://m.edsoo.ru/c97d63fe

150

O000111eHIE U CUCTEMATHU3ALIS
3ganui mo reMe "Kunemaruka"

https://m.edsoo.ru/f816fb28

151

152

O00011IeHIE U CUCTEMATU3AIUS
3HaHui no reme "J[unammuka"

O0600611eHre U cucTeMaTH3alus
3HaHui no teMe "CraTuka TBEpI0ro
Tena"

https://m.edsoo.ru/eelbbach

https://m.edsoo.ru/766e8779

153

O0001IeHre U CUCTEMAaTU3 AU
3HAaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/fd1e3757

154

O0001IeHre 1 CUCTEMATH3 A
3HaHui 1o Teme "OCHOBEI
MOJIEKYJIAPHO-KMHETUYECKON
Teopun"

https://m.edsoo.ru/444d7efc

155

156

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3HaHui no teme "TepMoaHaAMUKA.
TermtoBbie MaIHbBL"

O06o0011eHNne U CUCTeMaTU3aIUS
3HaHUU 10 TeMe "ArperaTHble

https://m.edsoo.ru/4fab4918

https://m.edsoo.ru/14be658b
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coctosHud BemiectBa. Pa3oBEIe
nepexomasl"

157

158

159

O00011IeHIE U CUCTEMATHU3ALIS
3HaHU# MO0 TeMe "DIEeKTPUYECKOoe
mone"

O0001IeHre B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "IlocToAHHBIN
AIEKTPUUYECKUN TOK"

O00011IeHIE U CUCTEMATU3AIUS

3HaHUM 1Mo TeMe "TOKM B pa3IMuHbIX
cpenax"

https://m.edsoo.ru/f567dcba

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294

160

O000111eH1E ¥ CUCTEMATHU3ALIS
3Ha”Hu# 1o TeMe "MarautHoe noie"

https://m.edsoo.ru/7aeblddl

161

162

163

PesepBubIiil ypok. O6006111eHIE 1
cCHCTEMaTHU3alus 3HaHUIA TI0 TeMe
"OnekTpoMarHuTHasE UHYKIHS"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeME
"Mexanunueckue kojiebanus"

PesepBHeIit ypok. O6001IeHNE 1

CUCTEMAaTH3alysl 3HaHUM 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/ba378369

https://m.edsoo.ru/91df3d3c

https://m.edsoo.ru/e7b32e21

164

PeseprubIil ypok. O60061eHIE 1
CHCTEeMaTH3alis 3HaHUH 110 TeEME
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/ef9a92f4
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165

PesepBHelit ypok. O000ICHHE 1
CHCTEMaTH3allvs 3HAHHI TI0 TeMe
"OnTuka"

https://m.edsoo.ru/14856¢85

166

PesepBHelil ypok. O000IICHHE 1
cCucreMaru3anuia 3HAHUH 10 TeEME
"OcnoBsl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

170

PesepBHrlit ypok. O60011eH1Ee 1
cUCTeMaTu3aIus 3HaHUH 110 TEME
"KopnyckynsipHO-BOIHOBOMN
nyanuzm"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMAaTH3alMs 3HAHMI 110 TEME
"duzuka aroma"

PesepBHelit ypok. O60011IeHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3J€MEHTapHbIX YacTull"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OnemeHTh! acTpodu3uku”

https://m.edsoo0.ru/7c82f197

https://m.edsoo.ru/daf28al19

https://m.edso00.ru/96a1662c

https://m.edsoo.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

170

16
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha IPUMEPaX POJIb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIA DSIIEKTPUUECKUH 3apsi — IpU PpELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUs (TPOLECCH) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MajieHue Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpILHsl, B3aumozeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE )KUKOCTEHN 1 TBEPABIX TEJl, U3MEHEHHE
o0béMa Tesl MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE paBHOBECHE,
UCIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOICHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (bI/I3I/ILIeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHC,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUid, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
IMPaBUJIbHO TPAKTOBATH q)HSquCKHﬁ CMBICJT UCITOJIB3YEMBIX BCIIMYUH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYTO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYHNHAMU

10.5

OnuceiBaTh M3y4YeHHbIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUecKHe BEIMUUHBIL: JaBlIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHUYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEHEKBAJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS 3HEprus, paboTa raza, KodQQUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; TPU ONTMCAHUH TPABUIIBHO TPAKTOBATh (PU3HUECKHIA
CMBICJI HCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUNHBL:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANpsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HCIOJb3YEMBIX  BEJIWYMH, UX
0003HauCHHSI U EAMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKyIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHUS, HCIIOJNB3YS
(dbu3UYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCeMHUpPHOTro TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMI CYMEPHO3UIUU CHJI, T[PUHIIHII
paBHOMpABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJIGKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI MJIEKTPUUECKOTO 3apsiia, 3aKkoH KysioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE W
ycloBusl (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3inyaThb yCJIOBHS UX 0€30MacHOTo
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BremoaaATh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyA0BaHMS,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI

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 MEXAY (U3MYECKHUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3YJbTAaThl TOJYUYCHHOW 3aBUCUMOCTH
(GU3UYECKUX BEIMYMH B BUE TAOMUIl W TpaduKOB, JAeNaTh BBIBOJKI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

10.13

CobmoaTe paBuiia 6€30MacHOro TPyAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THble 3a7ayMl C SBHO 3aJaHHON (DU3MUECKON MOMAENbIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3UUECKYIO MOJIEITh, BBIIEIATH GU3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOAUMBIE ISl €€ pelieHUs, MPOBOIAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEITMYHUHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUH C OMOpON Ha H3y4yeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHHUS,
UHTEpPOpETallud M TPEICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPAHEHHSI 3JI0POBBS U COOIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpefe

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAMOHAIBHO PACIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyalUAX, aICKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 0o1ero odopa3oBanusi

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (U3NIecKuX 3a1a4

11.3

Pacno3naBath Qu3nueckue sBIeHUS (IpoLEcchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJAMHAMUKH U KBAHTOBOM (DM3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIUS,
JIEICTBME MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KosiebaHus W BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJIIpu3alus CBeTa, AUCIEPCHs CBETa, POTOAIEKTPUUECKUMA




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIEeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHas W HMCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4EHHBIC CBOMCTBA BeleCcTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUSCKYI0 TPOBOJUMOCTh PA3IUYHBIX Cpelo) U
AJIEKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3Ys (hU3MUeCKue
BEJIMYUHBI:  DJICKTPUUCCKUH  3apsl, CHJAa TOKa, JJICKTPUICCKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IO, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MepUoJ W YacToTa KoieOaHWil B KOJeOATEIbHOM
KOHTYype, 3apsi M CWIa TOKa B TIpOLECcCe TrapMOHUYECKHUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIIONB3YEMBIX BENUYMH, HMX O0O3HAUYeHUs U €AMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, SHEPTUsl CBSA3H aTOMHBIX SjIep; MPH OMHCAHUU TPABUIIBHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCIOJB3yeMBIX  BEJIWYHMH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUS, HCHOJIb3YA
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXEHHs CBETa,
3aKOHBI NPEJIOMJICHUSI CBETa, YpaBHEHHE DWHINTeHa Ui hoTodddexTa,
3aKOH COXpaHEHWs DHEpPruM, 3aKOH COXPAaHEHUs HMIIyJIbCa, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHUs MacCcOBOTO
qucia, NocTynarsl bopa, 3aK0OH paJnOakTUBHOIO paclaja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMHW MArovuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300pa)KE€HUE, CO3/aBAEMOE TIJIOCKUM 3€pPKaJIOM,
TOHKOMW JTUH30U
BBIOMHATE AKCMIEPUMEHTHI TI0 HCCIIEOBAaHUIO (DU3MUECKUX SBICHHN U

IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3ToM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO 000PYIOBaHMS,
MPOBOAUTD ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCOO M3MEPEHHUs U HCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTENH U3MEPEHU I

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JEATEIBHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amaud C SBHO 3aJaHHOH (U3MYECKOW MOJIEIBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBbIe IJIsl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3NICCKON BEITMINHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYKY paccy;xneHHﬁ C 0H0p0171 Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJICTaBleHUs] Yy4eOHOH M Hay4YHO-TIOMYJISPHOM
uHpOpMaLlUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHIUIBI JEUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3inuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh mHpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcronb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHus: 0O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3IMYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
N TUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATh BKJIaJ KaXJAO0ro #H3 YYaCTHHKOB TIpPYIHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
IPUPOABL. DKCIEPUMEHT B (U3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®Pusznueckue
3aKOHBI M TeOopuu. ['paHuUIBl NPUMEHUMOCTH
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponmb u wMecto ¢usuku B (HopMHUpPOBAHHUH
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPaKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.11

KMHEMATHUKA

Mexannueckoe  ABmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JABMKeHHA. (CucremMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpedHsisi CKOpPOCTbD,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHME CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U NEPEMEIIECHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe majieHre. Y CKopeHue CBOOOTHOTO
nagcHus

2.15

2.16

KpuBonuneiinoe JIBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH IO OKPYKHOCTH.
VYTri10Bast CKOpPOCTS, JIMHENHAsA CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HECTIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNI0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUAKOCTU. M3ydeHue nBHKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepuansHoil cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

2.2.4

3akoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKCHHS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B JKUJIKOCTH HJIH rase

2.2.7

[MocTynmarensHOe | BpallaTeNbHOE —JBIDKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJBl OTHOCHUTEIBHO OCH BpallCHHS.
[Timeyo cuitbl. YcimoBusi paBHOBECHS TBEPIOTO TEa
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABMIKCHUC NUCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. W3ydeHue IBHKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMNX B JAePOPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepHAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JIBUKECHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopeMao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[TorennuanbHbIC U HENOTEHIMATbHBIE CHITBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPrHMH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBsi3u
5310 CKOpOCTEH  Teln TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEeOpuU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mogenu cTpoeHus ra3zoB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
STHUX MOJIeJIer

Macca  momekyn.  KommuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
u3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKyanHO-KI/IHeTquCKOﬁ TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHei
KMHETUYECKOM DJHEPIUMM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOHA




3.2

3.3

3.1.8

["a30BbI€ 3aK0HBI. M30mponecchl B UAcanbHOM raze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30X0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. M3mepeHue  macchl
BO3[yXxa B KJaccHOM komHare. VccnengoBaHue
3aBHCHUMOCTH MEXIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJMHAMUMKNA

321

TepmonuHamMuueckass  CUCTEMA. BuyrtpeHnHss
SHEPTUsl TEPMOAMHAMHYECKON CHCTEMBI U CTIOCOOBI
e€ N3MeHEeHNA

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJEAIbHOTO rasza

Bunawr TeIUIoNepelayun: TETUIONPOBOJHOCTb,
KOHBEKLHUS, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

IlepBbiii 3akoH TepMoauHaMuKH. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTEpIpeTanus paboThl ra3a

3.25

TeroBele  MammHbl.  [IpuHIUIBI  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruM B
TeIIoBbIX MamuHax. Koadduiment mone3sHoro
nevictBust (mamee — KIIJ[) TemimoBoil MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNTIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOMH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI
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3.3.2

[TapooOpa3zoBanne U KoHAeHcanus. VcnapeHue u
KHATICHUE. YIelbHas TeIuioTa MapooOpa3OBaHMS.
3aBUCHMOCTD TEMIIEPATyphl KUTICHHSI OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.3.3

Teépnoe Temo. Kpucramimdeckue u amopdHbie
TeJla. AHU30TPONHUS CBOMCTB KPUCTAILIOB. XKuakue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

3.34

3.35

[InaBiieHne u KpUcTaUIM3ausa. Y IeJIbHas TEIIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

OnexTpuzanusi Teia. OJEKTpUueckuil 3apsia. [lpa
BHUJA DJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.1.4

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsijia

B3zaumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
ANEKTPUYECKOro noiid. IIpuHumn cynepno3unum.
JIuHMN HANPSHKEHHOCTH JEKTPUUECKOTO TMOJIs

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOOHMKM U JUAJIEKTPUKUM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apspKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
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CPEJIAX

VYcenoBus CYIIECTBOBAHUSA OCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHEBIN TOK




4.2.2

Hanpspkenune. 3akon Oma i1 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenvHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, nmapaji€jbHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuina (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE MCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMiiepatypbl. CBepXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuueckuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUuEeCKue yCcTpoCTBa: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATEbHBIE puOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KJIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  HabOmionenue
JJIEKTPOJIN3a




Kon
pasaena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
3JIeMEHTa
OJIEKTPOAMMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTostHHEIE MarHUTHI. BzaumopeiictBue
h IMOCTOSIHHBIX MarHUTOB
MaruuTtHoe noje. BeKTop MarHuTHOW MHYKIIMH.
432 IIpunnun cynepno3unuu. JIuHUM MarHUTHOU
e uHAyKnud.  KapTuHa — JUHMA ~ MarHATHOM
WHIYKIIAH TTOJISI TOCTOSIHHBIX MarHUTOB
MarsuTHoe 1moJjie TpoBOJHUKA ¢ TOKOM. KapTuHa
JUHUW TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA M
4.3.3 3aMKHYTOT'0 KOJIbIIEBOI'O IIPOBOJIHUKA, KATYIIKH C
TokoM. OmneiT  Opcrega.  BzaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJib M HallpaBIICHHUE
Cuna Jlopenma, e€ MOIylb W HaIpaBJICHHUE.
435 JIBI>KeHHE 3apsHKEHHON YaCTHIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cunel JIopenma
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH AJIEKTPOMAarHUTHOM
o uaaykiu Oapases
Buxpeoe snexrpuueckoe none. JC unayKuuu
4.3.9 B MPOBOJHUKE, IBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SBNenne camonuaykimu. 3/C
o CaMOWHTyKITUT
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHuueckue yCTpOMUCTBA: ITOCTOSIHHBIC
4314 MarHHTHI, 3JIEKTPOMATHUTHI, JJICKTPOIBUTATEb,
A YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
[TpakTudeckrne paboThl. M3yueHMe MarHUTHOTO
TOJIsI KaTyIIKu ¢ TokoM. MccnenoBanue nericTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sIBICHUS — DIEKTPOMArHUTHOM
WHIYKITAW
KOJIEBAHIS 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHEIE
KoseOaHusl. I"apmonnueckue KoJIe0aHusl.
[Tepuon, yactora, amruTyaa u asza KoIeOaHmit

[IpyXuHHBIN MasiITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue rapMOHNYECKUX KosieOaHui.
Kunematuueckoen JAMHAMUYECKOE OIHUCAHHE
K0J1€0aTeIbHOTO ABM)KEHUS

5.14

IIpeBpamienue 5SHEpruMd INpHU TapMOHHYECKUX
Konebanusax. CBs3p aMIUIMTYIBl KOJeOaHUN
MCXOJJHOW BEJIMYMHBI C aMILTUTYAaMH KojaeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYP. CBobOoHbIE
AJIEKTPOMAarHuTHbIE KOJEOaHUS B HJI€aIbHOM
K0J1e0aTeJIbHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUA OHCPIrud B HACAIBHOM
K0J1€0aTeIbHOM KOHTYpE

BoiHy)KIeHHBIE ~ MEXaHUYECKHE  KOJIeOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
AIEKTPOMArHUTHBIEC KOJIeOaHusI.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa H
HaprDKCHI/Iﬂ

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada u
norpebdieHue JIEKTPUIECKOMN JHEPTHUH.
OKOJIOTUYECKHE PUCKHM TIpU  MPOU3BOJCTBE
ANEKTPUUECKOMN DHEPIUH. KynbTypa
HCITOJI30BaHUs 3IEKTPOIHEPTUU B
[TOBCEJHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

IIpakTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TepHoJia MajbIX KoJeObaHuil rpy3a
Ha HUTU OT JUIMHBI HUTU M Macchl TIpy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LENH U3
MOCJIEI0BATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUsI. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJiiHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIEC BOJHBI

Hutepdepennus u U pakys

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

5.24

ONEeKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B uw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IIPEJIOMJIEHUE, nojsipuzanus,  IUQpaKIus,
uHTepdepenus. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana »MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHUA.

Pannonokanus. 3JeKTpOMarHuTHOE 3arpsi3HEHHE
OKpYXKAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLWHE, pajxap, paavuoNpUEMHIUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiHOe pacnpocTpaHEHUE CBeTa B
oxHopoaHoM cpexe. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoeHne n300pakeHHi B INIOCKOM 3epKalie

533

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CioxHbIA cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE M ONITUYECKas cuila
TOHKOM JuH3bl. [locTpoenue u3zo0paxeHuil B
coOuparomMX W  pacceuBalOIIUX  JIMH3aX.




@opMyita TOHKOH JIUH3BL. Y BEJIMYEHUE, 1aBAEMOE
JIUH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

OIITUKH

HNuTtepdepennus CBeTa. Korepenrtnsie
538 MCTOYHUKHU. Y CIIOBHS HAOIIO/IEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT IBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxkus ceera. Judpakuumonnas pemérka.
539 YcnoBue HaONMIOIEHUsT TJIABHBIX MaKCUMYMOB
h IpU MaJeHUd MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipusarus cBera

TexHudyeckne  yCTpOWCTBA:  O4YKHM,  JIyIIa,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN armapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISPOU]]

[TpakTueckue padoTel. M3mepeHnue mokaszaTens

5312 TIPETIOMIICHHSI. HccnenoBanue CBOWCTB
h u3o0paxkeHuit B JmMH3aX.  HaGumomeHue

JIACIIEPCUU CBETA
RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WUHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEILHOCTh OOAHOBPECMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprust ¥ UMITyJILC CBOOOTHON YaCTHUIIBI
CBsi3b  MacCchl C DJHEpPrUueil W HUMIYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3MKA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka cBsI3M SHEPruun
7.11 ¢oTOHA ¢ ero 4yacToTOH. DHEpPrus U HUMILYJIbC
dotoHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Omeiter A.I'. CroneroBa. 3akonsl potorddexra




7.2

7.3

7.1.3

VYpaBHenue DOifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHUUYeCcKne yCTpOICTBA: (boTo37IeMEHT,
dboTomaTuuk, coTHeUHAas OaTapesi, CBETOIUO]T

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHast MOJelib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue u norioueHue
(OTOHOB TpH MEpexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Apyroi. Buasl cmextpoB. Crektp
YPOBHEW dHEPTUH aTOMa BOAOPOAA

7.2.3

7.24

7.2.5

BosiHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHo-BOJIHOBO#M Jyallu3M.
Hudpakiius 3JIeKTpOHOB Ha KpUCTaLIax
CrnoHTaHHOE U BBIHYXIEHHOE  M3JIyY€HUE.
YCcTpoiicTBO M IPUHLIKIT pabOTHI Jlazepa
TexHuueckue  yCTpOMCTBa: CIIEKTPaJIbHBII
aHanmu3  (CHEeKTPOCKOM), Jiazep, KBAHTOBBIN
KOMIIBIOTEP

7.2.6

[TpakTiueckue paboTHlI. Habmonenune
JIMHENYaToro CreKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpbITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3inydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHHUs. Bnusuue
PalMOaKTUBHOCTHU Ha XHUBBIC OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OTkpbITHE TIPOTOHA M HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3oTonsl
Anbda-pacniaf. DIEKTPOHHBIM M TMO3UTPOHHBIH
Oera-pacma. [Mamma-uznydenue. 3aKkoH
PaIMOaKTUBHOTO pacmajia

DHeprusi CBsI3U HYKJIOHOB B siipe. SAepHbIe CUJIBI.
JedexT macchl siapa

7.3.6

SAnepHble peakuuu. JleeHne U CUHTE3 SAEp




7.3.7

Snepusiii  peaktop. TepMmosimepHBI  CHHTES.
ITpoGaembl 1 NepCHEKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TTO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHHUeCKHue yCTpOWCTBA: IO3MMETpP, Kamepa
Bunbcona, saepHslii peakTop, aToMHas bom0a

[Tpaktnyeckue pabotel. McciaemoBaHue TPEKOB
qgacTHI] (IO TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3nHoro Heba. Co3Besnus, spKUe 3BE3MIBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneynas cucreMa. [lnanersl 3eMHON TpyMIIbL.
IInmaneTeI-THTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Massle Tesa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, gorocdepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk suepruu CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, nx
B3aUMOCBs3b. /J[uarpaMma «CreKkTpaibHbIN Kjiacc
— CBETUMOCTB. 3BE3 B! rJIaBHOM
IMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee crpoenue 38€371. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLUHU
CounHiia ¥ 38E€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykrypa l'amakTukm, pacnpeneneHue 3BE3N,
ra3a 1 nsiau. [lonoxenue u neuxenue CosnHua B
lNanaktuxe. [Lnockas 51 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW W KBa3aphbl.
UéEpHbie abIphI B iApax rajlakTUK

8.9

Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact wu
paguyc Bcenennoii, Teopust bonsimoro B3peiBa.
Mogens «ropstueit  Bcenennoin». PenukToBoe
U3ITy4YEeHUE




MacurrabHast CTpYyKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménnbie  mpoOsemsl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMUpoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATHUAMU H

BCJIIMYMHAMHU, XapPAKTCPU3YIOILNUMU (1)I/ISI/I‘IGCKI/IG IMpoueCChl

CdopMupoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJICKYJISPHOH  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHAIM3a M OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3indaTh YCIOBUS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeOoOIMi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEsIBHO 33aJJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHaJgM3a yYCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTyJaTbl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHUM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUSI 3HAHUHA 13
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
3HAHUM W3 JPYTrux NPeJIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (HU3MUECKUX BEIMYWH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpPUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKOM  JIEATENbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX ~ MU3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TakKe€ pa3yMHOM  HCHOJb30BaHUMU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3UYHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(GU3NUECKOTO  CO/AEpKAaHUSI C  HCIOJIB30BAaHWEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KpPUTHUYECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 PU3UKE

Kon
pasnena/t
eMBbI

1
11

Kon
JJjIeMe
HTA

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

MEXAHUKA
KNMHEMATHUKA

111

1.1.2

MexaHu4deckoe JABMKCHUC. OTHOCHUTENBHOCTh

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

MaTepI/IaJ'IBHaH TOYKa.

Eé& pammyc-BekTop:
F(r)=(xlr) mr ) =(2)),
TpaeKTOpIIA,

[IepeMEIICHIIE:
Ar=r(t))-r(t)=1r,-11=
= (Ax,Av,Az),

Iy Tb.

CrnoxeHHe IepeMellleHHIT:

Ay =4y +

1.1.3

CxopocTb MaTepUaIbHOW TOUKHU:

=i'r'= [Ux.UT.U__].

Ax , ,
v o=— =X,. @HANOTIYHO v, =V, U_.=
1—=0

CroeHHe CKOpocTell: 0, =0, + 0, -

- -




Brluucnenue nepeMelenys 1 yTu MaTepuaJbHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 0 rpaduKy

3aBHCHUMOCTH Vx(t)

- _ AD
YCKD[}EHIIE MaTepHAaJIBEHOI TOYKIL a = —L A
r—=0

At
114
Auvu . .
a =—2= =(u,),. aBanoruyHo a, =(v, ', a.=(v.
Af |y ' o
PaBHOMEpHOE IPSIMOJIMHEWHOE JBHMYKEHUE:
x(t) = xg + Vput
1.15
Uy (t) — vg, = const
PaBHOYCKOpEeHHOE IPSIMOJIMHEHHOE IBIKEHUE:
x(t)=x,+uv, t +—H='r:
: 0 0x 2
v(t)=uv, +at
1.16 a,. = const
U;.T - L’ﬁ& = zﬂ.‘f [IJ _"“’-1]
v
HPII JBILKEHIII B OTHOM HANPABISHHI IIVIE S = 1
1.1.7

CBoOoHOE MajieHne. Y CKOpeHne CBOOOTHOTO MaICHHUSL.




1.1.8

1.1.9

Yo s

(@] Xo {-

JIBmxkeHue tena, OpOIIEeHHOTO MOJT YIJIOM 0. K TOPU30HTY:

[.‘r{f} =X, +U,t=x +tUcosa-f
gt . :
v(£) =y, +U, t +JT =1, + Uysina- I—STT

v (t)=uv, =uv,cosu

v (t)=v,, + gt =vy,sino— gt

KpuBonunerinoe npuxenue. [[BykeHue MaTepruaibHOM

TOYKHU 10 OKPYKHOCTH.
VYriioBas U IMHENHHas: CKOPOCTh TOUKH:

vV = wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH IO OKPYKHOCTH

_Zn_z
w= = TV

.lleHTPOCTpeMHTeHLHOCYCKOpeHHeTOQKHZ

. IlostHOE yCKOpEHHE MaTepUaIbHOM TOYKH
TBépnoe Teno. [locTynarenbHoe U BpalaTeabHOE

JIBUKEHUE TBEPIOTO TENA

1.2

JMHAMUKA

1.2.1

WNuepuumanpuble  cucreMbl  oTcu€ra. llepsslii

Herotona. [IpuHnun otHocutensHOCTH ['anmumnes

3aKOH

1.2.2

Macca tena. IIITOTHOCTE BeliecTBa:




1.2.3

1.2.4

i)
I
<I 3

Cuna. [TpuHuun cyneprno3uuum CUI:

- - -

FpaBHOAeﬁCTB = Fl + F2+- -

Bropoii 3akon HeroTona: uig MatepuansHoit Touku B UCO

>
N

F, = ma

Ap = FAt
npu

F = const

1.2.5

-———

—

Fl]! FEI

Tperuit 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK:

>

Fip = —Fy

1.2.6

1.2.7

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHIIbI NPUTAKCHUA MCKIAY

TOYEUYHBIMU MacCaMU PaBHBI
mpm,

F=6—5

Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTb CHIIBI
TSDKECTH OT BBICOTBI N HaJa MOBEPXHOCTHIO IUIAHETHI
panuycom RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx




13

1.2.8

1.2.9

13.1

Cuina tpenusi. Cyxoe TpeHHe.
Cua TpeHUs CKOJIbKEHUS:
E‘p = uN

Cuna TPECHUS IIOKOA:

Koadduruent tpenns

JlaBieHue:

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaluCHUA:

M| = FI, rae | — maeyo cubr

-

F

OTHOCUTEIIBHO  OCH, HpPOXOJAIIEH  dYepe3  TOUKYy
NEPIEHUKYIJIIPHO PUCYHKY

@)

1.3.2

1.3.3

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIbHBIX

TOYCK:

- -

myry + myry+...

n
e my +my+...
B onHOpOAHOM 1OJIE TSKECTH
(g = const)
LEHTP Macc Tejla COBIAJAET C €ro IEHTPOM TKECTH
VYcnous paBHoBecus TBEpaoro tena B MCO:
[M,+M,+...=0
|E+Fy+...=0




1.3

3akoH [lackana

HaBnenue B xuakoctu, nokosiieiics 8 UCO:

1.3
P =Po + pgh
3akoH Apxumena:
FApx = _PBbITeCH
1.3
€CIIH TEeJIO0 U KUAKoCcTh nokosarcs B UCO, To
FApx = ngBbITeCH
YcnoBue miaBaHus Te
1.4 3AKOHBI COXPAHEHUS B MEXAHUKE
NMitynbsc MmaTepralbHON TOYKU:
1.4 R R
p =mv
NMirynsc cuctemsl Tei:
1.4 - - -
p=p1 T p2t..
3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B UCO
Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHGLLIHAt+' .
B UCO , ecitu
1.4 - - -
, €CIIN

- -

FlBHeLLIH + FZBHemH+- ..=0

PeakTuBHOE ABHXKEHHE




F

1.4 Ar X

4 Pabora cuiibl Ha MajIOM NEPEMELICHUMN:

;1=|ﬁ'|-|ﬁf'|-c05 a=F_-Ax

o F

D
MOIIHOCTb CHIIBL:

€CJIM 32 BpeMsI
1.4.5 At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI

Ad
P=— =F-p-cosa
ﬂf Ar—

Kunerndeckas sHEprus MaTepuaibHON TOUKH:

2 2

mv p
EKHH = 2 = 2
m
1.4.6
3aK0H U3MEHEHU KHUHETUYECKOMN OHEPIUU CUCTEMBbI
MaTtepuanbHbIX Todek: B UCO AExuua = Al + A2 + ...
HOTCHI_[I/IaJ'IBHaH OHCPIruAi:
JJI1 IIOTCHIINAJIBHBIX CHUJT
A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl
1.4.7

[ToTeHumanbpHas YHEPrUs MaTepUAIbHON TOYKHU B
OJIHOPOJIHOM I10JIE TS’KECTHU:

EHOTeHu = mgh




[TorennuanbHas SHEPTUA YIPYTo 1ehOPMUPOBAHHOTO
Tena:

kx?
EHOTeHu = T

3aKOH U3MEHECHUS U COXpaHCHUA MEXaHUYeCKOM OHEPI'UH:

Euex = By T EIIGT\BHII-

1.4.8 B HCO AE,ex = Agcex menorenn. can,
B IICO AE,uex = 0, eCIH Ascex mencresm. cax = 0
15 MEXAHUYECKUNE KOJIEBAHUA 1 BOJIHbI
['apmonnueckue  koyebaHusT  MaTEpUAIbHOM  TOYKH.
Avmutynga u (daza  konebanuii. KunemaTmueckoe
OIMCAHUE:
x(f) = Asin| @t +o0, ).
v () =x/.
a(f)=(v, ), =—o'x(f)=a +&'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.
JlnHamMuyecKkoe OnucaHue:
ma, = —kx,
rae
151 k =mw®
. 9TO 3HAYHT, YTO
F, = —kx.

9HepFeTI/I‘{eCKOC OIIMCaHHC (33.KOH COXPAaHCHUA

MEXaHWYECKON IHEPTUH):

-

H.U‘Jri_rm}jm_kd _

2 2 2 2
CBs3b aMIUTUTYIBl KOJEOAHHUH CMEIEHUsT MaTepHabHOM
TOYKM C aMIUIUTyJaMu KoyieOaHuid €€ CKOpOCTH |

YCKOPEHHUS:




1.5.2

1.5.3

Upee =04, =04

[Tepuon 1 yacTora KoJeOaHUH:

2n 1
T = =
(GIRY
[Tepuon mManbix CBOOOJHBIX KOJEOAHMH MaTeMaTHYECKOTO

MasTHHKAa:

T=2IJI
g

[Tepron cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m
T =271 |—

k

Bremnyxnaennsle kosnebanus. Pe3onanc. PesonancHas

KpuBas

154

[lonepeunble u  mnpoaonbHbIEe  BOJHBL. — CKOPOCTH

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

WnTepdepenius u qudpaxuus BOJIH

1.55

3Byk. CKOpOCTbH 3ByKa

MOJIEKVJISIPHASA ©®U3UKA. TEPMOJAMHAMUKA

2.1

MOJIEKVYJISAPHAS ©®U3UKA

211

Mopenu cTpoeHUsi Ta3oB, >KUJIKOCTEM M TBEPIBIX TeIl.
[Tycth TepMoanHaMuyeckas cucrema (Teno) coctout u3 N

OJMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m
vV==—=—
Ny

rae
Ny

—guciio ABoraapo, m — macca CUCTEMBI (Tena),




— MOJIsIpHas Macca BCIICCTBa

212 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BsaumozeiicTBre yacTuIl BelecTsa
2.1.4 Huddy3us. bpoyHoBckoe 1BHKEHHE
215 Mozens uneansaoro raza 8 MKT
CBs3b MEXIY JaBJICHHUEM U CpeAHEH KUHETUYECKOM
SHEPrUeH MOCTYMaTeIHLHOTO TEIIOBOTO IBHKEHUS MOJICKYIT
uaeanbHOro rasa (ocHoBHoe ypaBuenne MKT):
pzlm,nu: =En-ifm“u: .
2.1.6 3 3002 3 -
rae MO — Macca OJJTHON MOJIEKYJIbI,
N
T
- KOHLIEHTPALIKS MOJIEKYIT
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
Cs3p TemmepaTypel Tra3a €O CpeJHE KHHETUYECKOU
SHEpPrueil MOCTYMaTeIbHOTO TEIJIOBOTO MABM)KEHHUS €ro
MOJICKYJI:
2.1.8 A
= | | = 3kt
L 2 2
2.19 Vpasuenue p = nkT
211

Mopens uaeaabHOTO T'a3a B TEPMOIAUHAMUKE:




(Vpaprerme Merrereesa — Kiareipora
| BeIpazkeHHe /U1 BHYTPeHHEH SHEPIHH
VpaeHeHne MeHzeneera — KianelipoHa (mpHme
3allici):

pRT

pV=%RT = vRT = NkT, p=E=.

BrIpaskeHHe U4 BHYTPeHHell 3Hepri OIHOATOMH

raza (IIpIMeHIIMEIe (DOPMET 3aImICH):
U=3vRT =3 Nk =22 RT =ve T =2 p¥
2 2 2 2

3aKkoH Z[aJ'ILTOHa AJI1 AaBJICHUS CMECHU Pa3pCKCHHBIX I'a30B!:

211
p=p+p2t..
1
H3omporiecchl B pa3pekeHHOM ra3e ¢ HOCTOSHHBIM YHCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJTHMYECTBOM BEIECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const):
— = const
211
2 u3obapa (p = const):
v t
— =cons
T

I'paduaeckoe npencrapnenue n3omnporeccos Ha PV-, pT-u
VT- nuarpamMmax.

OO0benMHEHHBIA Ta30BbIH 3aK0H:




2.2

—- = const
T

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEILICCTBA V.

HaCI)IH_[eHHBIC N HCHACBIIICHHBIC IIapHI. KauecTtBennas

211 3aBHCUMOCTD IIJIOTHOCTH M JABJICHUS HACBILIEHHOIO Iapa
3 OT TEeMIeparypbl, MX HE3aBHUCUMOCTb OT 00bEMa
HACBILIEHHOIO I1apa
BrnaxkHocTh Bo3yxa.
OTtHocHTEIbHASI BIAXKHOCTB!
2.1.1 ¢ _ pnapa(T) _ pnapa(T)
4 B pHaCbIH.[Hapa(T) B pHaCbI].LlHapa(T)
211 M3menenune arperaTHbIX COCTOSIHHM BEIIECTBA: MCIApPEHHE
5 Y KOHJICHCAIUS, KUTIEHUE KUIKOCTH
211 M3MeHeHHe arperaTHbIX COCTOSIHUI BelecTBa: IUIABICHUE
6 U KPUCTAIUTH3AIINS
211
; [TpeoOpa3oBanue sHEprUH B (Ha30BBIX MMEPEX0IaxX
TEPMOANHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BuyTtpennsis sueprus
Termonepenaya Kak cHnocod M3MEHEHUs BHYTpPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  pabotel.  KonBekmwus,
TEIUIONPOBOAHOCTh, U3JIy4E€HUE
KonngecTBo TEIIOTHI.
Y enpHast TEJI0EMKOCTH BeIlllecTBa C:
224
Q = cmAT
VY nenpHas TemoTa napoodpaszosanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa muapnaeHus A Q = Am.
VY aenwpHast TEIUIOTA CropaHus Toruuea : Q = gm
2.2.6 DneMeHTapHas paboTa B TEPMOIUHAMUKE:




A = pAV

Beruucnenne pabotel mo rpaduky mnporecca Ha pPV-

JIuarpaMmme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 = AUyz + A1y = (U = Uy) + Ap

2.2.7
Anuna0ara:
Q12 = 0= Ay, = (U; — Up) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTiumble mporeccs
[Tpunimne! aeiicTBrs TennoBbix MamuH. KIT:
]-]:Aﬂm ="-HJI'P_|"-KM| |‘-—XEEI'[|
MakcumanbHoe 3Hauenune KIII. Iukin Kapno:
221 I -T
Max N = M gapmo :uzl—rﬂ
0 T, marp T, HaTp
901 VYpaBHeHHe TEII0BOro OanaHca:
o Q1+ Q2 + Qs+
1
3 SJIEKTPOJMHAMUKA
3.1 DJIEKTPMYECKOE I10JIE
OnekTpu3aiuss Tel U e€ MPOSBICHUS. DIEKTPUUECKHUI
3.1.1 3apsia. JIBa Buaa 3apsga. DJIeMEHTapHBIA 3IEKTPUUYECKUN
3apsl. 3aKOH COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
312 B3aumopeiicTBue 3apsanoB. Touednsie 3apsiabl. 3aK0H

Kynona:




3.1.3

B OTHOPOAHOM BCHICCTBEC C I[I/IBJIGKTpH‘ICCKOﬁ

IMPOHUIAEMOCTBIO

i,

F=k|‘?1|'|1(1': _ 1 _|‘-?'1|'1
Y 4meE, f

Onektpuueckoe mosne. Ero aeiicTBue Ha 3JIEKTPUUYECKHUE

3apsaabl

3.14

3.15

Hanpsx€HHOCTB 3JIEKTPHYECKOTO MOJIA:

N

N F

qnpo6m>1171

ITone ToueyHoro 3apsaa:

OJHOPOIHOC I10JIC:

-

E = const.

KapTuns! mMHMNA HaNPSHKEHHOCTH ATHX ITOJIEN

IToTeHuIMATBHOCTH OJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q($p1 — P2) = —qAp = qU.

IloTenunanbHas SHEpTrUd 3apsAga B SJICKTPOCTATHYCCKOM

I10JIC:
W =q¢

IToTenmman SJICKTPOCTATUYICCKOI'O I1OJIA:




" w
q
CBs13b HaNPSHKEHHOCTH 110JI U Pa3HOCTH MOTEHLUAJIOB IS

OIHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[TpuHIMI CyNEPHO3UIINH SIEKTPUUECKUX TOJICH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+...

ITpoBOHHMKH B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

3.1.7 R

, BHyTPU U Ha IIOBEPXHOCTH IIPOBOAHUKA (@ = CONSt

318 JusnexTpuku B IJEKTPOCTATUUECKOM ToJIe.
JusnexkTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €

Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9
DeKTPOEMKOCTB TNIOCKOTO KOHICHCATOpA!

_ €55 c
= P = &(y

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

3.1.1 IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =G2 = — =t ot
nocn




OHeprus 3apsHKEHHOI0 KOHAEHCATopa:

311 U Ccu* gq*
1 2 2 2C
3.2 3AKOHBI TIOCTOAHHOI'O TOKA
Cuna Toka:
7=2q
3.2.1 AL |0
[TocTostHubIM TOK: | = const
s noctosiHHOTO TOKa = It
255 VYcnoBust CylecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsoxenune U u OJIC E
3akoH OMa 1J1d y4acTKa LeMnu:
3.2.3 I = v
- "R
DIIeKTpUUIECKOe COTIPOTHUBIICHUE. 3aBUCUMOCTD
COIPOTUBIICHUS OJJTHOPOTHOTO MTPOBOAHHKA OT €r0 AJTUHBI U
324 cedyeHusl. Y 1eIbHOE COMPOTUBIICHNE BEIIECTBA.
2. l
R=p=
P
Ucrounnku Toka. 3J]C uctouHmka ToKa:
E = ACTOpOHHMXCHn
3.25 q
BryTpenHee conpoTuBiIeHHe HCTOYHUKA TOKA
3akoH Oma J1s1 MOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKOH LIETH:
=IR+
326 E=IR +Ir, orkyna




3.2.7

3.2.8

3.2.9

[TapayienpHOE COCIMHEHUE TIPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapajm Rl RZ

HOCHCHOB&TCHBHOC COCOANHCHUC HpOBOI[HI/IKOB:
U=UuUl+Uz2+..,11=12=..,
Rl‘[OCJI = Rl + R2+ "

Pa6ota snekrpuueckoro Toka: A = UL,
3akon Jxxoynsa — Jlenmna:
Q = I?Rt

Ha pesucrope

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

MonIHOCTh QJICKTPUYCCKOT'O TOKA:

A4
P=—0 =1U

At Ar—sdl
TertoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

. P
P=I'R=—=1U
R

MoniHoCTh HCTOYHHKA TOKA:

B =—<=om|  _F]
Aty

3.2.1

CBOOO/IHBIE ~ HOCUTENU  DJEKTPUYECKHUX  3apsiioB B

IMPOBOJHUKAX. MexaHu3MbI IpOBOAUMOCTHU TBépI[LIX




3.3

3.3.1

3.3.2

MCTAJIJIOB, PACTBOPOB U PACIJIaBOB 3JICKTPOJIUTOB, I'da30B.

[TonynpoBoanuku. [1oynpoBOJHUKOBBIN A0
MAT'HUTHOE I1OJIE

MexaHnueckoe B3aUMOAEHCTBUE MarHuTOB. MarnurtHoe
noine. Bekrop wmarHutHOM — wHAyKuuMH.  [IpuHImn

CYNEPIIO3UIUN MAarHUTHBIX I1OJICH:

- -

B = Bl +Bz+

JluHMM wWHAYKOMKM MarHutHoro noss. KaptuHa JuvHUN
WHIYKIUU MAarHUTHOTO OJIA II0JIOCOBOT'O u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTez[a. MarsuTHoe II0Jie IIPOBOAHHKA C TOKOM.
KapTI/IHa JIMHUN HHAYKOUHW MAarfivuTHOI'O IIOJI AJIMHHOTO
[IpsAMOIro IMPpOBOAHHKA u 3aMKHYTOT'O KOJBbLECBOI'O

IMPOBOAHUKA, KAaTYIIKHN C TOKOM

3.3.3

Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

, [AC€ O — YroJl MCXKAYy HaAllPpaBJICHUCM ITPOBOAHHUKA 1 BEKTOPOM

>

B

3.34

Cuna JlopeHua, e€ HalpaBJIeHNE U BEJIUYUHA!
Fnop =1 q | vBsina

IJIe 0. — YTOJI MEKY BEKTOpaMH

>

14

>

B

. Z[BI/I)KCHI/IC Sapﬂ)KeHHOﬁ YaCTHULIBI B OATHOPOJHOM MAaroiuTHOM
IIOJIC

3.4

OJIEKTPOMATHUTHAA MHAYKIOUA

34.1

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:

® = B,,S = BScosa




3.4.2

SIBnenue anexrpomarnuTHOM UHAYKIMU. D/1C unayKuu

3.4.3

3aKOH AJEeKTpOMarHuTHOM nHaykuuu dapajes:

AD
E = =@

A0

344

3JIC uHAYKIKU B IPSIMOM IPOBOIHUKE JUTUHOIA |,

ABUIKYIIEMCA CO CKOPOCTBIO

v

-

WLl

B OJJHOPOJIHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJl MeX1y BeKTopoM B u HopMainbio

n

K IIJIOCKOCTH, B KOTOPOH Jie)KaT BEKTOPBI

-
-

lnv

; €CITH




TO
| E; 1= Blv

3.4.5

IIpaBuno Jlenna

3.4.6

3.4.7

NHAyKTUBHOCTD:
. d
o
, uma @ = LI
Camounnykuus. IC caMOMHAYKITNU:

AT
E =- EL =L
—)

3HCpFI/I$[ MAarauMTHOI'O ITOJISA KaTyIIKU C TOKOM:

_LI?

W, =
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA U BOJIHBI

3.5.1

Koneb6arenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOJ'IC63.TCJ'H>HOM KOHTypeZ
[ q(1) =G sin( 1 + @y
11[' t)=q, = o, cos( ot +@,) =I__ cos( ot +p)

®opmyna Tomcona:

T =2nVLC

, OTKyJa




3.6

CBs3p aMIUIUTYIBl 3apsijia KOHJEHcaTopa ¢ aMILIUTYI0U
CWJIbI TOKa IpU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJCATILHOM KOJIeOaTeIbHOM KOHTYDE:

Qoo = —

C)]

3aKOH COXpaHCHHsSI SHEPTUU B MJICATHHOM KOJIeOATETbHOM

359 KOHTYpE:

3.5.3 BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIC KosieOanus. Pesonanc
Ilepemennbii  TOoK.  IIpom3BomcTBO, mepemasa U
noTpebiieHne NEeKTPUIECKON YSHEPTHH

e ) e S 7

+ = e = MEE — cOonst.
2 2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpUEHTAIMsl BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE B
355 BaKyyMe:
EL1B1 ;
356 [MIxamna AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
361 [IpssMonvHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOIHOMN
o cpene. Toueunslid uctouHuk. JIyd cBeta
3aKOHBI OTPa’KEHUs CBETA.
a=p
3.6.2

ol P

S




3.6.3

[TocTpoenne n300pa>keHHiA B TUIOCKOM 3€pKalie

3.6.4

3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenominenue ceera:

nysina = n,sing.

AOGCOIIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTEeNb MPETOMIICHUS:
ny 1M

Nory =
1 2

Xon jiyuelt B mpu3Me.
1"1 = 1'2 - .”1}.1 = I?}}.z
COOTHOIIIEHHE YacTOT U COOTHOIIEHHE UIMH BOJIH IIpH

nepexoac MOHOXPOMATHYECKOIO CBE€TAa 4YEPC3 TpaHUIY

pa3aciia ABYX OITHUYCCKUX CPCU:

3.6.5

ny<hny 1y

ny

C!“p

ITonHOE BHYTpEHHEE OTpasKEHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAyKEHUS:

. 1 n;
Sinay, = =—
Noru nq

3.6.6

Coluparonue W paccewBaromue JMH3bIL. TOHKas JIMH3A.

(I)OKYCHOG pacCToAHUC U ONITHYCCKAA CHUJIa TOHKOH JIMH3HI:




3.6.7

3.6.8

3.6.9

3.6.

T -

dopmysia TOHKOH JTMH3bI:
1
d

T -

b=
f_

VBenuueHue, JapaeMoe JIMH30M:
h |f1
d

F\ h

f

k3

B cjydae pacceI/IBanmeﬁ JIMH3BI:

1
D F=—=0,
0= DO

| f 1
[=—=—1
d

Xox mayda, NpOLIENIErO JIMH3Y MO/ MPOU3BOJIBHBIM YIIIOM
K € riaBHOM onTHyeckoi ocu. [locTpoenune n3obpaxeHuit
TOYKH U OTpe3Ka MPsIMOM B COOMPAIOIINX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAaX
doroamnmapaT Kak onTHYeckui mpubop. I[maz  kak
ONTHYECKAsA CUCTEMA

Wntepdepentust  cBeta.  KorepeHTHble  MCTOYHHKH.

VYcnoBus HaOMOAEHUST MAaKCUMyMOB M MHUHUMYMOB B




4.1

UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOT'CpCHTHBIX HCTOYHHUKOB:

MAaKCIIMYMET — A=2m—, m=0,£1,£2 £3 .

A
MITHIIMYMBI — ﬂ:{231f+1_];, m=0,£1,+2 +3,

£

Hudpakmus cBeta. dudpakuvoHHas pemérka. YcloBue
HAOJNIOJICHUSI TJABHBIX MAaKCUMYMOB IIPU HOPMaJIbHOM

MaaCHU MOHOXPOMATHUYECCKOI'0 CBETA C ,I[J'IPIHOﬁ BOJIHBI A Ha

3.6.1 pemérKy ¢ nepuoaom d:
1
dsing, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.1
) JHucnepcus cBera
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 I'nnore3za M. ITnanka o kBanTax. ®opmyna [Inanka: E = hv
®otoHbl. DJHEprus GoToHa:
E=hv="C2
=hv=—=pc
412
Umnynec ¢poToHa:
_E _hw h
P=C="C¢ ™2
413 ®ororpdexr. Ombitet  AI.  CromeroBa.  3aKOHBI
o doroaddexra
VYpaBHenue DifHmTeltHa 11 GoTodPdexTa:
414

ECI)OTOHa = ABbIxosa + Exyymaxs




4.2

rie ,

hc
Ecl)OTOHa =hv = 7'
hc
ABbeoaa = hv}cp = 1
Kp
2
mv~max
Exuumax = 2 = eUsan

415

[laBiieHue ceera.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOUIYIO
IIOBEPXHOCT M HA  TOJHOCTBIO  IOIVIOIIAOLIYIO

IMOBCPXHOCTDH

OU3NKA ATOMA

4.3

421

IInanerapHas mozens aroma

4.2.2

4.2.3

43.1

[Tocrynartel bopa. U3nydenue u nmornomenne GOoTOHOB MPH
nepexojie aToMa ¢ OJJHOTO YPOBHS YHEPTHH Ha JAPYToil:

hv =h—c=

TR n

E,—E

m
“mn

JInHenyaTele CIEKTPBI.

CriexTp ypoBHEH SHEPTUU aTOMa BOJOPOIA:

_ —1369B

i

E

"

, =123, _.
n

OU3NKA ATOMHOI'O AIPA

Hyknonnas monens sapa ['elizen6epra — MiBaneHnko. 3apsin

sapa. MaccoBoe unciio sapa. M3oTonsl

4.3.2

PannoakTUBHOCTb.

Anbda-pacra;

A A4 4
7 X—75Y+ ;He




bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0 ~
X7 Y + je+v,

[TosutponHsIii B-pacnan:
A A 0=, .,
s X—=0Y + Jé+ v,

l'amma-n3nyuenue

4.3.3

4.3.4

3aKkoH paaroOaKTUBHOI'O paciiaga:

-t
N(t) = Ny % 2T

ITycth M — Macca paaAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy* 2T

Snepuble peakuuu. JleneHue u CHHTE3 Sep




