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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypoBHE cpeaHero oOiiero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOU 00pa3oBaresibHOM mporpaMmsbl, npeactaBieHHbIX B DI'OC COO, a Takxke
c yuéroM (enepanpHOi paboueld mporpammbl BocnuTaHus U KoHuenuu
npenogaBanus yueOHoro npeamera «duznka» B 00pa3oBaTeNbHBIX OpraHU3aLUIX
Poccuiickoit @eneparuu, pealn3yolux OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMEBI.

[Iporpamma no ¢u3suke onpenenser o0s3aTeIbHOE NPEAMETHOE COAEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUEHHUS TEM U Pa3/esioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMNPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH,
JOTUKKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH  O00ydaromIuxcs.
[Iporpamma mo ¢usuke Aa€T NPEACTaBICHUE O IENSIX, COJAEpPXKaHUM, OOIIeH
cTpaTeru OOy4eHHs, BOCIHUTAHHUS M PA3BUTUA OOYYaAIOIIMXCS CpElCTBaAMU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca Qui3nkud yriyOJ€HHOTO YpPOBHS MO3BOJSIET PEaN30BaTh
3aaud TPoQeCcCUOHaIbHON OpPUEHTAINH, HAMPABJICHO HA CO3/JaHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOyyYaromumMcsi, KOTOpbIE HEOOXOIWMBI [IJIsi TMPOJOJDKEHHS O00pa3oBaHUs B
opraHu3anusx MnpodhecCHOHAIIBHOTO O00pa3oBaHUsA IO pPa3lUyHbIM  (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CTEIUATBLHOCTSIM.

B nporpamme no ¢uszuke onpeaenstorcs miaHupyeMble pe3yIbTaThl OCBOCHHS
Kypca (U3MKH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMs: JUYHOCTHHIE,
MeTanpenMeTHble, TMpeaMeTHbie (Ha  yriyOnéHHoM  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOW OCHOBOM Juisi pa3pabOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM OOYYaloIIUXCs, OCBOUBIINX
nporpaMmmy o Gpu3nKe Ha YpOBHE CpeHEro o0111ero oopa3oBaHus Ha yri1yOJa€HHOM
YPOBHE, SIBIIIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOJIXOI.

[Iporpamma no gpu3uKe BKIIOYAECT:

MJIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHUSI Kypca (PU3HUKHU Ha YTiyOJIEHHOM YPOBHE,
B TOM YHCJIE TPEAMETHBIE PEe3yIbTaThl MO rojamM o0y4YeHNs,

cojiepkanue yueOHoro npeaMera « Ou3ukay 1o rojgam o0y4eHusl.

[Iporpamma mo (¢u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (DU3UKU JJIsI COCTABJIEHHUS CBOMX Pab0OUMX MPOTPaMM.

[Iporpamma mno (u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEOCTaBIsCT BO3MOXKHOCTH JUISI peaM3allud  Pa3IUYHBIX METOJUYECKUX
MOAXOJ0B K MpEenojaBaHui0 (PU3UKU Ha YTIyOJIEHHOM YpOBHE MpHU YCIOBUU
COXpaHEeHUs 00s13aTeIbHOM YaCTU COJIEpKaHuUs Kypca.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY



3HaHu# 00 okpyxatomiem Mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, H3y4aeMbIX XHMHEH, OuoiIoruei,
dbusndeckoir rTeorpaduert W acTpoHomMueir. Mcmomb3oBaHME W aKTUBHOE
NpuMeHeHue (U3NYECKUX 3HAHHUI ONpeNeNuiio XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHM B cpepe SHEPreTUKH, TPAaHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJTyYEeHHUs] HOBBIX MaTepualioB C 3aJlaHHBIMU CBOWCTBaMU. M3ydeHue Quinku
BHOCHUT OCHOBHOU BKJaj] B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KAapTUHBI MHpa
oOyuaroierocs, B popMUpoBaHUE YMEHUN MPUMEHITh HAYYHBIM METOJ MMO3HAHUS
P BHITIOJTHEHUU UMM YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpeIHETO 00111er0 00pa30BaHuUs MOJ0XKEH
pAI uael, KOTOpble MOKHO pPacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEH KypC SBIISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuaa U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoen zemepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
o0beUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HUCIOJIb30BAHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3MYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHUEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc ¢pusuku yriry0JI€HHOTO ypOBHS
MpenoiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YyUYEHHBIX TEOpUM U 3akoHOB. [Ipum 3TOM paccMmartpuBaroTcsi Ha
YpPOBHE OOIIMX NPEACTABICHUA M COBPEMEHHBIE TEXHUUYECKUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuszayuu peanusyercs TMOCPEICTBOM BBEICHUS HIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JI30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

OcBoeHue cojiep)KaHus MPOrpaMMbl 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO Ha
MPUHINNAX CUCTEMHO-AESATEILHOCTHOIO nojaxoaa. g ¢usuku peanuszanus 3THX
MPUHIUIOB 0a3UpyeTcsl Ha UCMOJIL30BAHUU CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIelicTBytoero (¢akropa ydeOHoro mpoiecca. [ns yrimyOiaéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOrO0 SKCIIEPUMEHTA,
BKJIIOUYAIONMIETO (POHTAIBHBIE YUYEHMUYECKHWE OMBITHl MPU HU3YYEHUU HOBOIO
Marepuana, 1abopatopHbie paboThl U pabOThI MpakTUKyma. [Ipu 3ToM BO3MOKHBI



IBa croco0a peanu3anu GU3nYecKoro nNpakTukyma. B mepBoM ciayyae npakTUKyM
npoBoauTcs oo B koHie 10 u 11 kmaccoB, 1u0O0 mMOCHE MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM M3 3THX KJaccoB. BTopoil cnoco0 — 310 uHTerpamus padot
MpaKTUKyMa B CUCTEMY JIaOOpPaTOPHBIX padOT, KOTOPHIE MPOBOJATCS B MpOIECCce
u3yuenusi pazzaena (temol). IIpu 3ToM mox paboTamMu NMpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MOIIaroBO HHCTPYKIIUU.

B mporpamme mo (QusMKe cHCTeMa YYEHHUYECKOTO DKCIIEPUMEHTa,
1a0opaToOpHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM MepeuHeM. Buioop
TEMAaTHUKHU IS 3THX BHJOB YUCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
YYaCTHHKaMHU 00pa30BaTEIbHOrO Mpolecca UCX0d U3 OCOOEHHOCTEN MOYpPOYHOIO
IJIAHUPOBAaHMUS U OcCHalleHuss kabuHera ¢usuku. [Ipu »ToM obecneunBaeTcs
OBJIAJICHWE OOYYAIOIUMHCSI YMEHUSMU TPOBOJWTH TPSIMbIE ¥ KOCBECHHBIE
WU3MEPCHHUSI, UCCIEAOBAHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH M IOCTAHOBKY
OTIFITOB TIO MPOBEPKE MPEIITIOKCHHBIX TUITOTES.

bonbiioe BHIMaHME yaEIsETCs PEMICHN0 pAaCYETHRIX U KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 715 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 3a71a4M C SIBHO 3aJaHHOU
¥ HESIBHO 3aJIJaHHOHN (DU3UYIECKON MOJACIBIO, TTO3BOJISIONINE PUMEHSATh U3YICHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pazjena Kypca, TaK U UHTErpUpys
MpUMEHEHNE 3HAHUW U3 Pa3HBIX pa3nesoB. /[ kadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJISIIOTCSL  3aJlaHsl Ha OOBSICHEHUE/MpeICcKa3aHue MPOTeKaHUs (HU3NYECKUX
SBJICHUW M MPOILIECCOB B OKpY:Kalolllel >XKU3HH, TpeOyromue Bpi0opa (hu3nyeckoi
MOJICIN JUTSI CHTYaIli! MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanussMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHuIo0 yueOHOro npoiiecca Kypc pu3nku yriyOa€HHOrO0 YPOBHS HAa YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
kabuHera. B kabunere u3nku AODKHO OBITH HEOOXOAHWMOE JabOpaTOPHOE
o0opyIoBaHUE JJIS BBIMOTHEHUS YKa3aHHBIX B POTpaMMe 10 (PU3UKE YUSHUIECKUX
OTBITOB, J1a0OPATOPHBIX PabOT U padOT MPAKTUKYMA, a TAKKE JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpalluoHHOE 0o0opyaoBanue (HopMUpYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON  JOCTaTOYHOCTH ©  OOECMeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX SBICHUA W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YYEHHUYECKUX MPAKTHUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOECIIEUMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKne KOMILUIEKTHI
71a00paTOPHOTO O0OPYAOBAHHS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



HCTIOJIb30BAaHWM aHAJIOTOBBIX U HHUGPOBBHIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BUJIE IM(PPOBHIX J1a00paTOPHIA.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

dbopMupoBaHUEe HHTEpeca U CTpPEMJIEHUS OOy4YarolmUXCsi K HayYHOMY
M3YUYCHHIO TPUPOJIbI, pa3BUTHE UX HUHTEJUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTaBICHUM O HAyYHOM METOJE€ MO3HAHUS M (PopMHUpOBaHUE
HCCIIEIOBATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dhopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa W3yUYEeHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DM3UKH;

dbopmupoBaHUe YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH M1 Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTH;

pa3BUTHE MpeICTaBICHUN 0 BO3MOYKHBIX chepax Oyymiei
po(dEeCCHOHAIBPHON JIEITEILHOCTH, CBSI3aHHBIX C (PU3WKOM, TOATOTOBKA K
JnanbHEenIeMy 00yUYeHHIO B 9TOM HaMpPaBJICHUMU.

JlocTm:keHue 3TUX 1ened 0O0ecreynuBaeTcsl pelieHueM CIEAyIOMUX 3a1a4d B
MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsiX,  BKJIOYas  MEXaHUKY,  MOJEKYISIpHYyIO  (u3uky,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKHU;

dbopMupOBaHUE YMEHUM MPUMEHSTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
dbu3ndecKnX SBICHUN B MPHUPOJIC U JJI1 HPUHATHS MNPAKTHYCCKUX PEIICHH B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CIIOCOOO0B PEIICHUS PA3IMUHbIX 3a/1a4 C IBHO 3aIaHHOM (hU3UYeCcKo
MOJIENIBIO, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSITENILHOE CO3JaHue (U3UYECKOU
MOJIEH, aJEKBAaTHOM YCJIOBUSAM 3aJlaud, B TOM 4YHUCIE 3a7a4 HWHXEHEPHOIO
XapakrTepa;

MOHUMaHWe (HU3NYECKHUX OCHOB M TPUHIMIIOB JIEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJaMH CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS U TPOBEIACHUS
(bu3nYeCKnX OKCIEPUMEHTOB, AaHalM3a W HHTEpHpeTanuu  uH}opMaluu,
OmpeIeNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3JJaHUE YCJIOBUU JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH;

pa3BuUTHE HHTEpeca K cdepaM NMpodeccCuoHAIBHON AEATeIbHOCTH, CBI3aHHOMN
¢ (hU3UKOI.



B coorBerctBun ¢ tpeboBanusMu PI'OC COO yrinyOnéHHBIA YpPOBEHB
u3yyeHuss yueOHoro mnpeamera «®dusumka» Ha ypoBHE CpeaHEro OoOIIEero
oOpa3oBaHus BbIOMpAETCs OOyYAIOUMMHUCS, I[UJIAHUPYIOIUMHU MPOJOTKEHUE
00pa3oBaHus MO CNEHUATBHOCTAM (PUZUKO-TEXHUYECKOTO MPODUII.

Ha uzyuenue ¢pusuku (yriayOneHHBIM ypOBEHb) HA YPOBHE CPEIHETO OOLIETO
oOpazoBanus orBoauTtcst 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpaMMme 1o (U3MKE NEpeuYeHb JabOpaTOPHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [E€JaeT BBIOOP
NpOBeNCHHs J1a0OpPaTOPHBIX pabdOT M OMNBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEHN 00yJaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTO O3HAHUS IPUPOABI.

®dusnka — pyHaamMeHTaabHas Hayka o npupoje. HayuHblil MeTo/1 o3HaHUs U
METO/IbI UCCIIeI0BaHUs (PU3NUECKUX SIBIICHUM.

DOKCIIEpUMEHT M TEOpHUs B Mpollecce IMO3HaHus npupojabl. Habmronenue u
AKCIEPUMEHT B (PUBHKE.

CnocoObl u3mepeHus (GU3UYECKUX BEIUYUH (AHAJIOrOBbIE U LHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHMKOBBIE CHUCTEMBI).

[lorpemnoct  u3MepeHHit  (QU3MYECKUX BeIMYUH  (aOCONIOTHAS |
OTHOCHUTEIIbHAS).

MogenupoBanue (pU3NUECKUX SIBICHUU U MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TENO, UAeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCUHBIN 3apsi).
['unoresa. PU3n4ECKUi 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3UYECKaAs TEOPUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATEIILHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenure cuibl TOKa U HAPSKEHUS B LMK TOCTOSIHHOTO TOKA MPH MTOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX UBMEPUTENHHBIX MPUOOPOB.

3HakoMCcTBO C IuppoBoi naboparopueit no ¢usuke. [Ipumepsl U3MepeHuUs
(bU3MYECKUX BEJIMYHMH NPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4yl MEXaHUKHU.

Pannyc-BekTop MaTepuadbHOM TOYKH, €r0 MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaektopus.

[lepemetienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpEHHE MaTepUaibHOW TOUYKH, MX MPOEKIMHU HA OCH CUCTEMbl KOOpPJMHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUabHOW TOUYKU OT BPEMEHU U UX
rpaduKku.

CBoboaHOe mazeHUE. YCKOpeHHE CBOOOJHOTO majeHus. J[BuKeHHwe Tena,
OpOIIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U
YCKOpPEHHUSI MaTepUaIbHON TOUYKU OT BPEMEHHU U UX TpaduKH.



KpuBonuueitHoe  naBmwxeHWe. JI[BUKeHHME  MaTepUalbHOM  TOYKH IO
OKPY>KHOCTH. YTJOBasg M JIMHEWHas cKopocTh. Ilepmon u yvactora oOpaiieHusl.
IleaTpocTpeMutenbHoe (HOpMaIbHOE), KacaTeIbHOE (TAaHTCHITMAIBHOE) U TTOJTHOE
YCKOpPEHHE MaTepUaIbHON TOYKH.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKUE MPOIECChl: CHUIOMETD,
JBUKEHUE CHAPSAJIOB, IIEMTHBIE, IIECTEPEHYAThIE U PEMEHHBIE TIEpEeAaun, CKOPOCTHBIE
TUPTHL

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETa, WILTIOCTPAIMS KHHEMATHYECKUX XapaKTEPHUCTHUK
JBYKEHUS.

Cnoco0bI ucciaea0BaHus IBUKEHUH.

Nnnroctpanus nmpeaebHOro Nepexo/ia U U3MEpEeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanmue ABMKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpapnenue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE yTEH, TPACKTOPUA, CKOPOCTEN JBUKEHHUS OJTHOTO U TOTO K€ Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3ydenne HEpaBHOMEPHOTO ABMKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOpPOCTH.

N3mepenne yckopeHus Mpu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBHKEHUH.

N3mepenue  yckopeHuss ~ CBOOOJHOTO  MaJcHUs (pexoMeHI0BaHO
HCTOJIb30BaHKEe MU(POBOM JTaOOpATOPUH).

N3ydenne nBuxeHus Tena, OpOIIEHHOT0 TOPU3OHTANIBHO. [IpoBepka runore3bl
O TpsSMOM MPOMOPIMOHATBHON 3aBUCHUMOCTH MEXY HalbHOCTHIO TMONETa U
Ha4aJbHOW CKOPOCTHIO TeIa.

N3ydenne JnBHXKEHUS Tella MO OKPYXKHOCTH C MOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Meprojia oOpalleHns KOHUYECKOTro MasTHUKA OT
€ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH Hprorona. HMHepumanbHbpie cuctembl orcuéra. llpuHumn
oTHOcUTeNnbHOCTH ['ammnes. HeuHeprmanbHbie CHUCTeMBbI OTCU€Ta (OmpeieeHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIuUn cynepno3uiiuy CHil.

Bropoii 3akoH HproTOHa AJ1s1 MatepraibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 1J1s1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTH TPABUTALMOHHON W
WHEPTHON MAaCCHI.

Cuia TsikecTd. 3aBUCUMOCTh YCKOPEHUS CBOOOHOTO Ma/IEHHS OT BBICOTHI HAJl
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckor mupoThl. [[BrkeHrne HeOECHBIX Tel
1 UX CIyTHUKOB. 3akoHbl Kermiepa. [lepBas kocMuyeckas CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHUS U CUJIA TPEHUS TTOKOSI.
Koaddunment tpenns. Cuna conpoTUBIEHUS IPU ABUKEHUU TEJa B )KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOT'O JBUKECHU.

Hasnenue. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCH: MOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaOnronenue nBH>KeHUs T€Jl B MHEPIUMATIBHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
OTCU€Ta.

[IpyHIATT OTHOCHUTEIIBHOCTH.

Kauenne paByx UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOIIECH NPUIOKEHHBIX K TEITy CHJI C TPOU3BEICHUEM
MAaccChI TeJla Ha €T0 YCKOPEHUE B MHEPLUAIBHOU CUCTEME OTCUYETA.

PaBeHCTBO cHII, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

IlenTpoOeXkHbIE MEXaHU3MBI.

CpaBHEeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3mepenre paBHOACHCTBYIONIEH CUJI MIPU JBUKEHUU OpycKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BPEMEHU [BIXKEHHUSI Opycka IO
HAKJIOHHOM IUIOCKOCTHU HA 3aJIaHHOE PACCTOSHUE OT €r0 MaCCHhI.



HccnenoBadne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYXKUHE U
pEe3UHOBOM 00pa3iie, OT Uux aedopmarinm.

W3yuenne MBMKEHUS CUCTEMBI TEll, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON 4Yepe3
JIETKUM OJIOK.

N3mepenue ko3¢ duiieHTa TpeHUs MO BEJIMYMHE YTIOBOTO Kod(duireHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne aBuxkeHUs: Opycka MO HAKJIOHHOM MJIOCKOCTU C MEPEMEHHBIM
KO3(phULIMEHTOM TpEeHHUSI.

N3yueHne nBUKEeHUS rpy3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpaoe Teno. [locTymarenbHoe W BpallaTebHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CUJlbl OTHOCHUTEIBHO OCH BpamieHus. Ilimedo cuisl.
CiioxxeHue CHil, MPUWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE TMPOLECCHl: KPOHIITENH,
CTPOUTEIBbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cnoBus paBHOBECHSI.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUA.

KoncTpynpoBanue KpOHIITENHOB U PaCYET CHIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUAIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MaTepHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

Nmnynbe criibl 1 N3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

MoOMEHT uMITyJbCca MaTepuadbHOW TOUKHU. [IpeacraBieHue o COXpaHEHHH
MOMEHTA UMITYJIbCA B UEHTPAIBHBIX MOJISIX.

Pabora cunel Ha MajgoM W Ha KOHEYHOM TiepemernieHuu. ['padudeckoe
MpeCTaBIeHHE PaOOThI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepualibHoM Touku. Teopema 00 H3MEHEHUH
KUHETHUYECKOW SHEPTUU MATEPUATILHON TOUKHU.



[ToreHuuanbHple W HENOTEHIMAIbHbIE CWIbl. lloTeHIManbHAas >Heprus.
[ToTeHumanbHast 3HEPTHs YNpyro aeGopMUpPOBaHHOU NpyxkuHbL. [loTeHIMaIbHAS
SHEprus Tejia B OJHOPOJIHOM IPaBUTAIMOHHOM noJie. [loTeHImanpHas sHeprus Teia
B T'PaBUTAlIMOHHOM II0JI€ OJIHOPOJHOrO IIapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThss KOCMHUYECKASI CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON IHEPTUH
CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyJM 171 WMICAIBHOM KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXPAaHEHHS] MEXaHUYECKON IHEPTUU.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOMNEP, MPY>KUHHBIN MUCTOJET, THPOCKOT, PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

N3mepenne MOITHOCTH CHIIBI.

N3MmeHenue 3Heprun Tela npu COBEPIICHUH PabOTHI.

B3auMHble mnpeBpanieHUs] KUHETUYECKOM W MOTEHIMAIBbHOW SHEPTrUil IpH
JNEWCTBUM HA TEJIO CUJIbI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOIHOM MaICHUU.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3mepenue ummynbsca Temna no TOpMO3HOMY MYTH.

N3mepenue cuiibl TSITM, CKOPOCTU MOJIETH JIEKTPOMOOUIISI U MOIITHOCTHU CHUJIBI
TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne coXpaHEeHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS OTEHIIMAIbHON YHEPTUU MPYKUHBI C PAOOTON CHUJIBI
TPEHMUSL.

Onpenenenue pabOThl CWIBI TPEHUS] MPU JBMKEHUHM Teja MO HAKIOHHOU
TJTOCKOCTH.

Paznen 3. MogekyasipHas Gu3nKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OcHOBHBIEC TOJOXEHUST MOJEKyIsipHO-KMHeTHueckol Teopun (MKT), wux
onbITHOE 0O0ocHOBaHue. uddy3usa. bpoyHoBckoe nBuxkeHne. XapakTep JBHKCHUS
Y B3aUMOJECUCTBUS 4YAaCTUL] BeulecTtBa. MoOJENIu CTpPOEHUs Ta30B, KUIAKOCTEU M
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemiectBa. [locTositHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. lllkana
temueparyp Llenscus.

Mojenp uaeaIbHOTO ra3a B MOJEKYJISIPHO-KHHETUYECKON TEOPUU: YACTHUIbI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B

UJeaJbHOM Tra3e C IOCTOSHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBICHUE U30IPOIIECCOB: N30TEpMa, U30X0pa, n3odapa.

CBA3p MEXIy [JIaBJICHHUEM W  CPEJHEM  KUHETHYECKOW DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJEKYJ HACaIbHOTO rasa (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOpUH UICAIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHEH
KUHETHYECKOUN YHEPTUEN MOCTYNATEIbHOTO TEILUIOBOTO JBUKEHHUS €€ YACTHII.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoTyuyeHre HaHOMAaTEPUAJIOB.

Hemoncmpauuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb OpOyHOBCKOTO ABUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKECHHUS.

Huddy3us xxunkocteit.

Mopens onbiTa [lTepHa.

[IpuTskeHne MOJIEKYII.

Mopenun KpucTaNIM4ECKUX PEMIETOK.

HaOnronenue u ucciaeqoBaHrue U30MpoOIeCCOB.

Yuenuueckuit skcnepumenm, nadopamopmnsvie pabomul, nPAKMUKYM.

UccnepoBanne mnporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEIJI000MEHE MEXTY TOpSYEil U XOJIOIHOU BOJOM.

N3ydenne H30TEPMUYECKOr0 Tpolecca (PEeKOMEHJOBAHO MCIOJIb30BAHHE
¢ poBoi 1a00paTOPUN).

N3ydyenue n30X0pHOro mnporecca.

N3yuenne nzobapHoOro mpoiiecca.

ITIpoBepka ypaBHEHHS COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAVMHAMHUYECKON cUCTeMbl. BHenIHne n BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJINHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUYCHUS BEJIMYUH, ONUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauaio TtepmomuHamuku. (CaMONpoOW3BOJIbHAS — PENaKCalUs
TEPMOJANHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.



Mogens uOeabHOTO Ta3a B TEPMOJMHAMHKE — CHCTEMA YPaBHEHHUI:
ypaBHeHHEe MeHeneeBa—KnanelipoHa u BhIpaXXEHUE [JI1 BHYTPEHHEW >HEPIUU.
VYcioBuss TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPAIMs YACTHIL], BBICOKHE
TeMmIeparypol. BelpaxkeHue i1 BHYTPEHHEN SHEPTUH OJHOATOMHOIO HAEAJIBbHOTO
rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

DneMmeHTapHas paboTa B TepMOJMHAMUKe. Boiuncnenue paboThl o rpaduky
npoiecca Ha pV-auarpamme.

Tennonepenaua  kak  cmoco®0  WM3MEHEHHMS  BHYTpPEHHEH  DHEPruu
TEPMOJMHAMHYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, U3TyUYCHUE.

KonmnuectBo Temnotel. Temmo€éMkocTs Tena. YelbHas W MOJISIpHAs
TEIJIOEMKOCTH BElIEeCTBA. YpaBHeHue Maiiepa. YaenbHas TemiIoTa CropaHus
toriuBa. Pacué€r konmuecTBa TEIUIOTHI TpW Teruionepenaye. llonstue 06
aarabaTHOM IIpoliecce.

[TepBrIit 3aKk0H TepMOaMHAMUKH. BHyTpeHHs 3Heprusi. KonnuecTBO TEMIOThI
u paboTa Kak Mepbl M3MEHEHMsS BHYTPEHHEW DSHEPruu TEPMOJUHAMUYECKOU
CHUCTEMBI.

BTopoi 3ak0H TepMOIMHAMUKY JIJIs1 PABHOBECHBIX MPOIECCOB: YEPE3 3aJAHHOE
PaBHOBECHOE COCTOSHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOAUT €IUHCTBEHHAS
aguabaTta. AOGCONIOTHAs TeMIepaTypa.

BTopoii 3aKk0H TEpMOJIUHAMUKH JJIs1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tea K 0oJjiee HarpeTomMy 0e3 KOMIIeHCAIlluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHumme! aectBus TerioBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJI. [ukn Kapno.

DKOJOTUYECKUE ACIEKThl MCIOIb30BAHUS TEIUIOBBIX JABUraTeieu. TermioBoe
3arpsiI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAUIIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIM M KapOHpaTOpHBIA JBUTaTeNd, NapoBas TypOuHa,
MOJY4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C
MCIIOJIB30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTaHUYECKOTO TOIUIUBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpauuu.

N3meHenne Temmepatypsl pu ainadaTuueCKoOM pacIIupeHUH.

Bo3aymHoe oruuso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEN YHEPTUH.

Uccnenosanne agnabaTHOTO MpoIiecca.



KomnbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nNPAKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mponecca OCThIBAHUS BEIIECTBA.

Uccnenosanne agunabaTHOTO MpoIlecca.

N3yuyeHne B3aMMOCBSI3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOICHUCTBUS U
TEMIIEPaTypPbl KUTIEHUS KUJKOCTEN.

Tema 3. Azpecammnsie cocmoanusn eeuyecmea. DPazoevie nepexoowl.

[TapooGpa3oBanne u koHaeHcanus. Micnapenne u kuneHue. Y 1eibHas TemioTa
napooOpa3oBaHus.

Haceimiennbele u  HeHachllleHHbIE mapbl. KauecTBEeHHass 3aBUCUMOCTH
IJIOTHOCTH Y AABJICHUS HACBIIEHHOT' O Mapa OT TEMIIEPATyPbl, UX HE3ABUCUMOCTb OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIABJIICHUS B
KUJIKOCTH.

Bnaxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctamioB. [lmaBneHne W Kpuctauih3anus. YellbHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedbopmanuu TBEpaOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacuivpeHue KUIKOCTeW U TBEPIBIX Tel, 00BEMHOE U JIMHEIHOE
pacuimpeHrue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUIM YacTHUIl BEIlIeCTBA KaK MPUYHNHA
TEIUIOBOT'O pacIIMpeHust Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEXO/IaX.

VYpaBHeH#HEe TEIIIOBOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DpuiMeHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnsapusie aBneHus. J[aBneHre noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpauuu.

TemnoBoe pacmpeHue.

CBoIiCTBa HACKIIICHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XEHHOM JTaBJICHUHU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CwmaunBaHue.

Kanunnsapusie siBiieHUsI.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



Cnioco0ObI M3MEPEHHUsI BIAKHOCTH.

HccnenoBanne HarpeBaHus U IIABICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

Habnronenne manbix aedopMariui.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nNPAKMUKYM.

N3yuyenue 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenpHOM TENIOTHI IIABJICHUS JbJA.

M3y4yeHne CBOMCTB HACBILLIEHHBIX 1apPOB.

N3mepenre aOCONIOTHON BIAXXHOCTH BO3JyXa W OILIEHKAa Macchl MapoB B
MTOMEIICHUH.

N3mepenue ko3 duiiieHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue monyns FOHra.

UccnenoBanme 3aBucuMocTH jAedopMaliud Pe3WHOBOTO  oOpasma  oT
MPUJIOAKEHHON K HEMY CHUJIBI.

Pa3nea 4. diekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DIleKkTpu3aumsl Ten U €€ MPOABJICHUS. ODIECKTpUUYECKUi 3apsan. [IBa Buma
AJEKTPUYECKUX 3apsfaoB. [IpOBOAHWKM, JUAIEKTPUKHM ©  MHOJYIPOBOJHUKH.
DJIEMEHTAPHBIN ATEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apanoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpuueckoe nose. Ero qeicTBue Ha 3JEKTPUUECKUE 3aPsIbl.

Hanpsok€éaHocts  anmekTpudeckoro  mons.  [IpoOueiit  3apsa.  Jlunum
HaNPsHKEHHOCTH AJIEKTPUYECKOTO Mos. OTHOPOJHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIMaTBHOCTh 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3HOCTh MOTEHUHUAIOB M
HanpspkeHne. lloTeHImanbHas SHEprust 3apsiga B DIJIEKTPOCTATHYECKOM ITOJIE.
[Torenuuan snekTpocTaTuuecKoro noiist. CBsi3b HANPSHKEHHOCTH MOJISI U PA3HOCTH
MOTEHIUAJIOB JJIA DJIEKTPOCTATUYECKOro Toyisi (KaKk OJHOPOJHOTO, TaK W
HEOJTHOPOHOTO).

[TpuHIMI Cynepno3uIuU STEKTPUUECKUX TTOJEH.

ITonme Toueunoro 3apsnma. Ilone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apspDKEHHOTO 1Mo o0BEéMy miapa. [lonme paBHOMEpPHO 3apsyKEHHOU
OeckOoHEeUHOM TIoCKOCTU. KapTuHbl NUHUM HAOPSHKEHHOCTU JTUX TMOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B BJIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3apPSII0B.

JIM3neKTpuKu B AIEKTPOCTATUYECKOM oJe. JnanekTpuueckas
MPOHULIAEMOCTH BEIIECTBA.

Kongencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapaitenbHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COETMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

JIBr>KeHHE 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM 3IEKTPUYECKOM ITOJIE.

TeXHUYeCKHe YCTPOWCTBA MU TEXHOJOTMYECKUE MPOLECCHL: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKash 3allliuTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJIEHCATOpHI, TeHepaTtop Ban ne ['paada.

Hemoncmpauuu.

VY CTpOWCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IIACTHH.

Mogenb anmekTpocTaTudeckoro reueparopa (Ban ne I'paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM IOJIE.

DIIEKTPOCTAaTHYECKAs 3aIUTA.

Y CTpoiCTBO U IENCTBHE KOHAEHCATOPA MMOCTOSTHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT  IUIOLIAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHEPrus 3IEKTPUUYECKOTO IMOJIA 3aPSHKEHHOIO0 KOHIEHCATOPa.

3apsKa v paspsaka KOHJICHCATOpa YEPE3 pEe3UCTOp.

Yuenuueckuit skcnepumenm, nadopamopnvie pabomul, nPAKMUKYM.

OueHka cui B3auMOACHCTBUS 3aPSKEHHBIX TE.

HaOnronenue npeBpaiieHus HEPrun 3apsSKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YE€HUSI CBETOAUOMA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COJACPKAIIECH KOHICHCATOP.

Pacnpenenenue pasHoOCTH MOTEHIINAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJAEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [Tocmoannwlii 31eKmMpuUYeCcKuil mox.

Cuna toka. [TocTosTHHBIN TOK.

VYcioBusi CyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOro TOKa. MCTOUHMKMN
toka. Hanpsoxenne U u DJ1C &.

3akod OMa i1 ydacTKa LEnu.

DIIEKTPUYECKOE COMMPOTUBIIEHNE. 3aBUCUMOCTD COMTPOTUBIIEHUS OJTHOPOJHOTO
MPOBOJIHMKA OT €ro JJMHBl W IUIOMIAJAM MONEPEYHOIO0 CEUECHUsS. Y IEIbHOE
COIIPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapalIEIbHOE, CMEIIAHHOE COEJUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi€HHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIIEIAEMas Ha
pesucrope.

OJIC n BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa [1J1 MOJIHOU
(3aMKHYTO#) »dieKTpudeckod 1enu. MomHOCTh HcTOYHMKA Toka. KopoTkoe
3aMBIKaHUE.

KonzgeHcaTtop B nenu noCTOSHHOTO TOKA.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUHUK IJIEKTPUUECKON IHEPTUN.

Hemoncmpauuu.

N3MepeHue Cuiibl TOKa U HAPSIKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIbI TOKA OT HAINPSDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TJTONAY MOMEPEYHOTO CEUCHUS U MaTEepHAIIa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS MTPUA NOCTOSSHHOM
HaNpSHKEHNUH.

[Ipsmoe n3mepenne DJC. KopoTkoe 3aMblkaHH€ TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

CnocoOsl coennHeHus: UCTOYHUKOB Toka, DJ[C GaTapei.

HccnegoBanne pa3HOCTH MOTEHIIMATIOB MEXKAY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LETIH.

Yuenuueckuit skcnepumenm, nadopamopnvie pabomul, nPAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoTUBIEHUS TIPOBOAHUKOB.

HUccnepoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHUS IS JIAMITBI
HAaKaJIMBaHUSI.

VYBenuuenue npenaesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJIC rarbBaHMYECKOTO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKAHHH.

HccnegoBanne pa3HOCTH MOTEHIIMATIOB MEXKAY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

DJIEKTpUYECKas NPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJEKTPOHHAS
MMPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJIOB OT
temmeparypbl. CBEpXIIPOBOIUMOCT.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.



[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTb
noynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHN TOK B JJIEKTPOJUTAX. DIEKTPOJUTHYECKAS AUCCOLMALUS.
DneKkTposin3. 3akoHbl Dapaaes sl FJIEKTPOIU3a.

DJeKTpUYeCcKnil TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITEJIbHBIN
paspsn. PaznuyHble TUIBI CAMOCTOATENBHOTO paspsana. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: Ta30pa3psIiHbIC
JaMIIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TPaH3UCTOP, (POTOANO, CBETOIUO/I, TAJIbBAaHUKA, paQ)UHUPOBAHUE ME/IH, BHITLIIABKA
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTb COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3aKkoHBbI AJIeKTpoJin3a Dapajes.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

CpaBHeHUE MPOBOIUMOCTH METAJIOB U MOJTYITPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuit skcnepumenm, nadopamopmnvie pabomul, nPAKMUKYM.

Habnronenue anexkrponusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

UccnegoBanne  3aBUCMMOCTH  CONPOTUBIICHUA  TEPMOPE3UCTOpPA  OT
TeMIIEpaTyphl.

CHsiTHe BOIBT-aMIEPHON XapaKTEPUCTUKU AUOAA.

Du3nvecKkuili NPaKTUKYM.

Cnoco0bl u3MepeHust PU3NUECKUX BETUYHUH C UCTIOIb30BAaHUEM aHATIOTOBBIX U
HU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEUIHOCTH U3MEPEHUN (DU3NUYECKUX BEITUYMH.
OueHka rpaHull MOrpeurHoOCTeM.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
(¢u3nYeCKNX BEJIWYMH, TPOBEPKA MPEMJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
ONMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUHA  IKCIEPHUMEHT,
nabopaTopHbie pabOThI, IPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca Qpusuku yriryoia€éHHOTo ypoBHs B 10 Kilacce oCcyiecTBISETCs
C YY4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

MescnpeOmemnole nOHAMUA, CEAZAHHbBIE C U3YUEHUEM MEMO0008 HAYUHO20
nOo3HaHuA: ABJICHUE, HAay4YHBIM ¢akT, runore3a, Guznyueckas BeJIMYMHA, 3aKOH,



TeopHs, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbIE TPUOOPHI, ITU(ppoBas adbopaTopus.

Mamemamuxka: pelnieHHMe CcUCTEMbl ypaBHeHUHM. JIuHelHas ¢QyHKUMS,
napabouia, runepOosna, ux rpaduku u cBoicTBa. Tpuronomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPAHHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe ABMKEHUE B XKUBOM Npupoze, 1updy3us, ocMoc,
TEIJI0O00MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelibl,
yTHIM3auusl OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH «TEIJIOBOI» U
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHUE U KAWJUISIPHBIE SIBJIICHUS B IPUPOJIE,
AIEKTPUYECKHUE SIBJICHUS B dKUBOM IIPHUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJTYyYEeHUE HAHOMAaTepHUalioB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJMTHYECKAas JHUCCOLMAlMs, TalbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOIHS.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUEe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKMJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKLHH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET U JIpyrue), JBUraTelb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATepuajoB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3aIUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
ra3opaspsiHbIE JTaMIIbl, OJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pa3nea 4. JjekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnelcTBHE TOCTOSAHHBIX MArHUTOB UM MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarauTHOW uHAYKUMHU. [IpuHOMn cynepno3uuuu
MArHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIYKIWH.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cwita Amnepa, e€ HalrpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJIb. J|BUKEHHUE 3apSKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenna.

MaruauTHoe nosne B BemecTBe. DeppOMarHeTuky, rnapa- U IMaMarHeTUKH.



TexHn4eckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOHCCChI: IIPHMCHCHUC

MMOCTOSTHHBIX MAarHuToOB, AJIEKTPOMAarHuTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptnHa  nuHMI  WMHAYKIMM  MAarHUTHOTO  MOJSA  IOJOCOBOIO  H
MOJKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MaraHuTHOW MHAYKIWU MOJS JJIMHHOTO MPSAMOTO MPOBOJIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JelictBrue cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

HaOnronenue nBUXKEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Mpunmn JIEUCTBUS AIEKTPOU3MEPUTEITHHOTO npudopa
MAarHUTOAJIEKTPHUYECKOU CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (peppOMarHETUKOB.

HccnenoBanue AelcTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKUUA.

SlBneHue 3neKTpOMarHuTHOW WHAYKOWH. [lOTOK BEKkTOpa MAarHUTHOM
naaykuun. JOJIC wHAyKnuu. 3aKoH BIEKTPOMarHuTHOM uHAaykuuu Papajes.
Buxpesoe anexrpuueckoe noie. Toku Pyko.

OJIC MHAYKIMM B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SIBnenne camonnaykunu. 31C caMOMHAYKIUN.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOUECCHl: MHAYKIIMOHHAS
Me€4Yb, COJIEHOU/I, 3alIUTa OT JICKTPU3ALNU TEN MPU ABUKECHUNA B MArHUTHOM I10JIE
3emun.

Hemoncmpauuu.

HaOnronenue siBeHUs 3JIEKTPOMArHUTHON UHIYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[Tanenurie MmarauTa B aJlOMUHUEBOM (MEeIHOM) TpyOe.

SIBneHre caMOUHIYKIIUH.

Hccnenosanne 3aBucumoctyd J/JC caMOMHAYKIMHA OT CKOPOCTH M3MEHEHHMS
CHUJIBI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJISI.

UccnenoBanue siBIEHUSI CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOaHus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

[Mapmonnueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpAHEHUs MEXaHWYeCKOW sHepruu). BoiBon
JUHAMHYECKOIO OMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN M3 UX IHEPTETHUUYECKOIrO U
KMHEMaTUY€CKOTO OMUCAHMUS.

Ammuntyna u (aza konebanuil. CBsA3b aMIUTUTYIbI KOJIEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora konebanuid. [lepumon Manbix CBOOOJHBIX KoJieOaHMI
MareMaTU4eckoro wasitHuka. Ilepuos CcBOOOIHBIX KOJeOaHUN MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmmux kKojaebanusx. BeiHyxneHHbie konebanus. Pezonanc.
Pe3onancHass kpuBas. BnusiHue 3aTyxaHusi Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHUS.

TexHuyeckre yCTpOUCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpauuu.

3anuch Kojie0aTeIbHOTO IBHKCHHUS.

HaOnronenue He3aBUCUMOCTH MEPUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTHU OT
aAMILTATYIBI.

UccnenoBanue 3aTyxaromux Kojle0aHuil 1 3aBUCUMOCTH TIEpUoa CBOOOIHBIX
KoJIeOaHU OT COPOTUBIICHUS.

UccnenoBanne konebaHuid rpy3a HAa MAacCCUBHOM TPYKHUHE C UEJbIO
dhopmMupoBaHUs NpeICTaBICHUN 00 HACATHLHON MOIENU MPYKUHHOTO MAasITHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXIEHHBIX KOJIEOAHHIM.

Habnronenne pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.



N3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HUTSHOTO W MPYKUHHOTO
MAasITHUKOB.

N3ydenne 3ak0OHOB ABMKEHHUSI TeJla B XOJI€ KOJIeOaHUM HAa YIIPYTOM MOJIBECE.

N3yuyeHne nBUKEHUS HUTSIHOTO MasITHUKA.

[IpeobpazoBanue >HEPTrUn B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTATYbI 3aTyXaOUUX KOJIEOaHUH.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHHM.

Tema 2. InekmpomazHumnsle KojledOanus.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYAbI
3apsiia KOHAEHCATOpa C aMIUTUTY A0 CUIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUU B UJI€aIbHOM K0JIeOATEIbHOM KOHTYPE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxaeHHbIe
AIEKTPOMArHUTHBIE KOJIeOaHus.

[lepemeHHblii TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKA W HANPSKEHUS TpU pa3iudHor Qopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouganbHblii MEPEMEHHBIN TOK. Pe3uCcTOp, KOHAEHCATOp M KaTyIIKa
WHAYKTUBHOCTH B LEMH CUHYCOHUJAIBHOTO MEPEMEHHOTO TOKAa. Pe30HAaHC TOKOB.
Pe3onanc HanpsixeHui.

WNneanvubiii  Tpanchopmarop. [lpomsBoactBo, mepenaya U mOTpeOieHHE
AJIEKTPUYECKON IHEPTUMU.

DKOJOTUYECKUE PHUCKH TMpPU MPOU3BOACTBE JIIEKTpodHepruu. Kybrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONUCTBA M TEXHOJOTHYECKHUE IPOLECCHL: SIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTPONepeaay.

Hemoncmpauuu.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT MUHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuninorpaMmsbl 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXaroUX NEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 31eKTPOMArHUTHOTO T€HEPATOPA.

BriHyXI€eHHbIE CUHYCOUIaTbHbBIE KOJEOaHuUs.

Pe3nucTop, kaTymika MHIYKTUBHOCTA W KOHJICHCATOP B LIENU NEPEMEHHOIO
TOKa.

Pe3oHanc mnpu moOCIEIOBAaTENbHOM COCIWHEHUH PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

VY CTpoiCTBO M MIPUHITUIT ICUCTBHS TpaHchopmaTopa.



Monens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuenne Tpanchopmaropa.

UccnenoBanne nepeMeHHOTO TOKa uepe3 MOCIE0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYIIIKy U PE3UCTOP.

HaOnronenue 351eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanue paboThl ICTOYHUKOB CBETA B LIETH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHus. llomepeunsie u
MpOAOJbHbIE BOJHBI. llepuoa, ckOpocTh pacnpoCTpaHEHHs] U JJIMHA BOJHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpEJOMIICHHE, UHTepPepeHIus u
mudpaxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymMoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast opueHTalusi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  2JIGKTPOMArHUTHBIX  BOJH:  OTpPa)X€HHE,  IPEJIOMIICHHE,
nossipu3anus, aTephepeHuns U Audppaxius.

[Ixana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTIBI paguoCBsI3U U TeneBuAeHUs. Paqnonokanus.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, pajap, paauonpueéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yABTPa3ByKOBasl IMATHOCTHUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO6pazoBanue U pacIpOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak UICTOYHHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUUYECKUX BOJIH.

Habntonenune nntepdepeHunu 1 Audpakiinu MEXaHUYEeCKUX BOJIH.

AKyCTUYECKHUM PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIpUMEHEHHE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.

UccnenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

O6HapyxeHue nHPpaKpacHOro u yiabTpaduoICTOBOrO U3ITYyUCHH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HNPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeHOE pacpOCTPAHEHHUE CBETA B OOHOPOAHOM cpene. JIyu cBera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
m1ockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoMiieHusl. OTHOCHUTENbHBIN MOKA3aTelNb NpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOILICHUE JJIMH BOJIH IPH MEPEX0]I€ MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHuUIly pas3fena AByX ONTUYECKUX CPE]I.

Xon nydeit B mpusme. [ucnepcusi cBeta. CinoxkHBIN cocTaB 0eloro cpera.
IIBer.

[TonnHOE BHYTpEeHHEE OTpakeHue. lIpenenbHblii yroj IMOJHOrO0 BHYTPEHHETO
OTpaXKEHUS.

Coluparoiue u paccenBaroine JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
Y ONTUYECKAs] CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSI TOHKOU
chepuueckoil JNMH3BI OT €€ TEeOMETpUM U OTHOCUTEIBHOTO IOKa3aTens
MPEITOMIICHHUSL.

@opMyJsia TOHKOW JMH3BL. Y BEIMYEHHUE, 1ABAEMOE JIMH30M.

Xox Jyda, OpOIIEALIErO JUH3Y IOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyecko ocu. IlocTpoeHue wu300paxkeHUl TOYKHM M OTpe3Ka MpsMOil B
COOMPAIONIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Paspemiaronias cnocoOHOCTh. ['11a3 kKak onTudeckas
CUCTEMA.

[Ipenens TPUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOU
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl KilacCMYECKUX
UHTEP()EPEHITMOHHBIX CXEM.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB I@pH NAaJ€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmapar, MHUKPOCKOI, MPOEKIUOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(DpaKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMieHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpaxeHus. MoJienb CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaLIeNbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B TMH3aX.

Monenun MUKpPOCKOIIa, TEJIECKOTA.

Habnronenne nntepdepeHum cpeta.

HaOnronenue 11BeTOB TOHKUX MIEHOK.

Habmronenne nudpakunu cBeTa.

N3ydenne nuppakiinOHHON pEIIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpa.

Habnronenne qucnepcuu cBeTa.

Habnronenne monspruszaiium cBeTa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HATPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanne 3aBUCUMOCTH (POKYCHOT'O pPAacCTOSIHUS OT BemlecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHus: B CUCTEME U3 TUNIOCKOTO 3epKaja U JIMH3HI.

[Tonydenne n300pakeHus: B CUCTEME U3 ABYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaOnronenne nudpakuuu, tHTephEepeHINN U MOJIIpU3aIlUU CBETA.

N3ydenne nonspuszalvu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIny JIa3epHOTO U3IYUYEHHUS Ha IBYX LIETAX.

Habnronenne gucnepcun.

HaOnronenue u ucciegoBanue q1uppakiinOHHOTO CIEKTPA.

N3mepenue IIuHbI CBETOBOW BOJIHBI.

[Tonydenue criekTpa M3IyYEHHUs] CBETOJIMOJA MPU MOMOIIH AUPPAKITMOHHOMN
PELIETKMU.

Pa3znes 6. OcHOBBI cIeNIUAIBLHONH TEOPUH OTHOCHUTEIbHOCTH.

['paHuIsl TPUMEHUMOCTH KJIacCHUECKOM MeXaHuKU. [locTynaTel criennaibHOMN
TEOPUU OTHOCUTEIHHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpasoBanms  JlopeHa.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUe
BPEMEHU U COKpAIICHUE JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.



TexHudyeckre YCTPONUCTBA M TEXHOJOTHYECKUE TMPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa U DSHEPrUU  PEISITUBUCTCKUX  YacTull (1o
dboTorpadusiM TPEKOB 3apsSXKEHHBIX YACTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TEIIOBOE M3IyueHUE (U3TyuyeHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMemeHus Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®dotoaddext. Onpitel A. I'. CtoneroBa. 3akoHsl hoTtodddexta. YpaBHEHHE
OitaireitHa aiist potoaddexra. «KpacHas rpanuna» pororddekra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJIEHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaxkarollyro MoBepxHOCTh). Ombitel I1. H.
JleGenena.

BosnoBbIe cBOlicTBa yactull. Bonnsl ne bpoind. {nuna Bonusl ae bpoitns u
pasMmepsl 00JacTU JIOKaIM3alUM JABWXKyHIedcs dactuil. KopmyckymnspHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTaIax.

Cnemuduka n3Mepenuit B Mukpomupe. COOTHOIIEHUS HEOMpPeneIEHHOCTEH
I'eiizenOepra.

TexHu4yeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECChl: CIEKTPOMETD,
dboTodniemMeHT, (POTONATYMK, TYHHEIBHBIH MHKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(DdeKTa.

Uccnenoanne 3aBUCUMOCTH  CONPOTHUBJIEHHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Creronuo.

Conuneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

UccnenoBanue ¢poTope3ucropa.

N3mepenue nocrossanoi [manka Ha ocHOBeE uccienoBanus ¢hoTorddexra.

UccnenoBanne 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITH MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmaHerapHas mojenb aroma
Pesepdopna.

[Toctynatel bopa. 3nyuenue u nornonieHue (OTOHOB IIPHU MEPEXOJIE aTOMA C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOH.



Bunpel ciektpoB. CieKTp ypOBHEN SHEPTUHU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE M3Iy4eHHe cBeTa. Jlazep.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbiTa Pesepdopaa.

HaOnronenue nuHeRYaThIX CIEKTPOB.

Y CTpOUCTBO U JEUCTBHUE CUETUYMKA MOHU3UPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HaOnronenue nuHeRyaToro crekTpa.

HccnenoBanue cnekTpa pa3peKEHHOrO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocrosiHHou Punbepra.

Tema 3. Qu3uka amomnozo A0pa u 3N1EMEHMAPHHIX YACMUY,.

Hyxknonnass monens snapa [eiizenOepra—lBanenko. 3apsia sjapa. MaccoBoe
yucio sapa. M3otomsl.

PanunoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HW30TONBI B IPHUPOAE.
CBolicTBa MOHM3HPYIOUIETO M3IIy4YCeHUs. BiusHUE paguOaKTUBHOCTHA Ha YKUBBIC
opranu3Mbl. EctecTBeHHbIN QoH n3nydenus. Jlosumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHblie cuibl. [Jedext maccsl sapa.

Snepurie peaknuu. Jlenenue u cuntes saep. SAaepueie peaktopsl. [IpodaeMbl
YIIPaBJISIEMOTO TEPMOSIAEPHOIO CHHTE3d. ODKOJOTHYECKHE AaCHEKThl Pa3BUTHS
SIZIEPHOU YHEPTEeTUKMU.

MeTtonbl perucTpauy U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bDapuOHBI, ME30HBl W JIENTOHBI.
IIpencraBnenne o CrangapTHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

Odusznka 3a npenenamMu CtaHgapTHOM mopaenu. TémHas matepus U TEMHas
SHEprusl.

EnunctBo pusnueckoit kKapTUHBI MUpa.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: TO03UMETP, KaMepa
Bunbcona, siiepHbIi peakTop, TEPMOSIACPHBIN peakTop, aTOMHasi 00M0a, MarHUTHO-
pe30HaHCHAasi ToMOTrpadusi.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Uccnenosanne paanoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JI03UMETpA.

N3ydenne nornomieHus: 6€Ta-4acTUll aTlOMUHUEM.

Paznen 8. DiieMeHTBHI ACTPOHOMHUM M ACTPOPU3HKH.



Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (QU3HKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKHX 0OBHEKTOB.

Metonpl acCTpOHOMHUYECKHX HCCHaeq0BaHUNA. (COBpPEMEHHBIE ONTHUYECKHE
TENEeCKOMbI, PaJUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Counnne. ConmHeyHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIEeKTPaJIbHbIN KJIACC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEILHOCTA. BHYTpeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BoJIronMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxkenue CoaHna B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMHUH.

Yuenuuecxkue naonwoenus.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONPEACIICHUS MOJIO0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3us CEBEpPHOTO MOJMylIapus U SIPKUE
3BE3/IBI.

HaGmronenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH H 3BE3THBIX
CKOIUICHUU.

Du3nYeCKuil MPAKTUKYM.

Cnioco0sI n3MepeHus GU3NUECKUX BEITMYNH C HCIIOI30BAHUEM aHAJIOTOBBIX U
HU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE OTPELUIHOCTH U3MEPEHUN (DU3NUECKUX BEITUUMH.
O1neHKa rpaHull NOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
(U3MYeCKNX BEIUYMH, TPOBEPKA MPEMJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
OMMCAHHBIX B  TEMATUYECKUX  paszienax «YUYEHUYECKHUHA  IKCIEPHUMEHT,
nabopaTopHbIe pabOThI, IPAKTUKYM).

O0o0mawiee NOBTOPEHUE.



OO06o01IeHre U cUCTEeMaTH3alMsl CoJepKaHus pa3feyoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAMHAMUKAY, « DNEKTpoIuHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBad
buzukay, «IeMEHTHl ACTPOHOMUHU U ACTPODUIUKIY.

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHUECKOMH,
COIIMATILHOM M 3TUYECKOU cepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHHU B COBPEMEHHOW HAay4yHOW KapTHHE MHUpA, 3HAUEHUE OIUCATEIIHHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTENIBHOM U  MPOTHOCTHYECKOW  (DYyHKIUN
(buznyeckoil Teopuu, posib PU3NIECKON TeOpUuu B POPMUPOBAHUU MPEACTABICHUN
0 (GU3UYECKOU KapTUHE MUpPa, MECTO (PU3NUECKOl KapTHUHBI MUpa B OOLIEM pSay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPO/IE.

MexnpeaMeTHble CBSI3M.

N3yuenne kypca Qpusnku yriryoia€HHOTO ypoBHS B 11 Kilacce ocyniecTBiaseTcs
C Y4ETOM cOJepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
nOo3HaHuA: SBJICHUE, HAay4YHBIM ¢akT, runore3a, Guznyueckas BeJIMYHMHA, 3aKOH,
Teopusi, HaOJIOJIEHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMbl YypaBHEHUN. TpPUTOHOMETpHUUECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOphI M HUX MPOEKIIMU HA OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB.
[IpousBoansie snemMeHTapHbIX (QyHKUM. [lpu3HakuM MOAO00MS TpPEYyroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonozua: »>nekTpudeckue SBJICHUS B JKUBOM MNpuUpoje, KoJjieOaTelbHbIe
JIBIDKEHUST B JKUBOM TMPUPOJAE, HKOJOTUUECKUE PHUCKU TMPU MPOU3BOICTBE
ANEKTPOIHEPTHUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKpYyXKalollled  Ccpefbl,
yABTPa3ByKOBasi JTUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHUS B >KUBOU
MIPUPOJIE.

Xumusa: cTpoEHUE aTOMOB U MOJIEKYJI, KpUCTAILTUYECKasi CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALIMYECKON PelETKU, CIEKTPAIbHBINA aHAIIN3.

T'eocpagpusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKW MArHUTHBIX PV,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, ceicmorpad.

Texnonozusn: TPUMEHEHHE TMOCTOSHHBIX MArHUTOB, JJICKTPOMArHUTOB,
ANEKTpOABUTraTENh SIkoOU, TeHepaTop MEPEMEHHOr0 TOKa, WHIAYKIMOHHAS TeYb,
JUHUU 3JIEKTpOIepead, dIEKTPOJBUraTelb, pajap, paauonpuéMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yabTpa3ByKOBas JUWAarHOCTUKAa B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHAsi OaTapesi, CIIyTHUKOBbBIE
MPUEMHUKY, sJI€pHAst SHEPTETHUKA U YKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHSI.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOT'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHLBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOoro mnpenmera «Duznkay
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOUIUXCSl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIIECTBa, PacCHIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIpPaBJIEHUN
BOCIIUTATENHHOUN NESITEILHOCTH, B TOM YHUCJIE B YaCTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:

e CcpOpPMHUPOBAHHOCTH IPAKAAHCKON MO3ULIMH 00YUYAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHITUE TPATULIMOHHBIX OOIICYEIOBEUECKUX TYMAHUCTHYECKUX U
JEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAKIAHCKOTO
oOllecTBa, Yy4YacTBOBaTh B CAMOYIpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICUCTBOBATb C  COLUUAIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHHU C UX PYHKIUSIMU U HA3HAUCHUEM,;

e TOTOBHOCTH K T'YMaHUTapHOU U BOJIOHTEPCKOM €SI TEIHLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e ChHOPMHPOBAHHOCTH poccuiicKon TpaXkIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e cpOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBE/ICHHUS;

e CIOCOOHOCTH OLIEHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIBbHOCTU YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO Oy IyIIETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e OCTETHUYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIET0 (PU3NUECKOI HayKe.

TPYA0OBOI0 BOCIIUTAHMS:



WHTEpEC K Pa3IudHbIM chepaM MpoPeCcCHOHABHON JAEATETHHOCTH, B TOM
YHCJIC CBA3aHHBIM C (DU3UKON U TEXHUKOW, YMEHHE COBEPINIATh OCO3HAHHBIN
BBIOOp Oyayiieit npodeccun U peaau3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIC
TUJTaHbL,

TOTOBHOCTH 1 CIOCOOHOCTH K 00pa30BaHHUIO U CaMO00Opa30BaHUIO B 001aCTH
(GU3HKY HA TIPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOIro BOCIIMTAHUA

c(hOpMUPOBAHHOCTh HKOJOTHUECKON KYJBTYpbI, OCO3HAHHE TJI00AIHLHOIO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJJAHUPOBAHME U OCYIIECTBIEHUE ACHCTBUM B OKpYyXarolleil cpeie Ha
OCHOBE 3HAHUS lLIeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa ACSTEIbHOCTH HKOJOTMYECKON HAmpaBlIE€HHOCTH HA
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HUKE.

HEHHOCTU HAYYHOTI'O MO3HAHUS

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKHU;

OCO3HAHWE LEHHOCTHM HAYyYHOU EITEIbHOCTH, TOTOBHOCTH B IMPOLECCE
M3yueHHs] (PU3MKK OCYIIECTBISITh TMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH
ba3oBble Jloruyeckue HeﬁCTBHH:

CaMOCTOSITENTbHO  (OPMYJIMPOBATH M aKTyalIM3UpOBaTh  MpoOIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LEAU JEATEIbHOCTH, 3a/1aBaTh NapaMETpbl U KPUTEPUU HUX
JTOCTUKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B PaACCMATPUBAEMBIX
(bU3NUECKUX SBICHUSIX;

pa3palaThiBaTh IUIaH PEIICHUsI TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MAaTEPUAJIBbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBbI B JEATEIBHOCTh, OLEHHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIENSM, OLIEHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPAMHUPOBATh U BBINOJHATH PabOTy B  YCIOBUSIX peabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEAaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBbie uccienoBare/ILCKue HeﬁCTBHHI

BJIQJIETh HAy4YHOU TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMHU U METOAAMU
(pu3HUECKON HAyKU;



BJIaJICTh ~ HaBBIKAMH  Y4€OHO-HCCJIEIOBATEIbCKOW U MPOEKTHOU
NeATEIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUs 3aJad (PU3HYECKOro
coaepKaHus, TPUMEHEHHIO Pa3IUIHBIX METO/IOB MMO3HAHUS,

BJIQJIETh BHUJAAMHU JCSATEILHOCTA M0 TOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpIpeTalny, TpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
CUTyallusX, B TOM YHCII€ MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTHU
(1178370978

BBIABJISITh MPUUYUHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHus, HaXOIUTh AapryMEHThl  JJis
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUMU, 3a7aBaTh MapaMeTphl U KPUTEPUU
pelleHus;

aHaJTU3UPOBAaTh IMOJYUYECHHBIE B XOJI€ PEIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJHUPOBATH COOCTBEHHBIE 3aJa4yud B 00pa3oBaTEIbHOU
NEATeNbHOCTH, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIBIT;
yMETh MEPEHOCUTh 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATSIBHOCTH,

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OpUTHHAIBHBIC TOIXObI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJIETh HABbIKAMU MOJyYeHUsI UHPOpMaIuu GU3NIECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITENIbHO OCYIIECTBIATH IOUCK,
aHaJau3, CUCTEMATU3AIMI0O U HHTEPHpETaluio HHPOpMAIUU Pa3TUYHBIX
BHUJIOB U (JOPM MPE/ICTABICHUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMALIUH;

UCIIOJB30BaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEUICHUH  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COONIoJIeHHeM TPeOOBAaHUM SPrOHOMHUKHU,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOU 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUs B Pa3IUYHBIX (Popmarax ¢
y4€TOM Ha3HaueHWs WHGOpMalMM M LEJIEeBOM ayJuTOpHUH, BBIOHUpas
ONTUMAJbHYIO (POPMY MPECTABICHUS U BU3yaIH3alIUH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



OCYILIECTBJISITh OOIIEHHE Ha Yypokax (U3NKK W BO BHEYPOUHOU
NesTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalMd M CMSIr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOIO TOYKY 3PEHHsS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAaHIHON U MHANBUIY ATbHON
paboThI;

BBIOMPATh TEMATUKY MU METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJI0TO YJIEHA KOJIJIEKTUBA;

NpPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATH U
KOODAMHUPOBATh [JEHUCTBUSA 10 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
NEHCTBUM, pacpelessiTh POJIA C YUETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXXJOTO y4aCTHHMKA KOMaHIbl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEH C MO3ULHUHU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAITh ITO3UTHBHOE CTPATETMYECKOE IOBEICHHE B Pa3IMYHBIX
CUTYAaLMSIX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENILHO OCYILIECTBIISITh TO3HABATENIBHYIO €SI TEILHOCT B 00JaCTH
(GU3UKH U aCTPOHOMUU, BBISBIISITH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
coOCTBEHHEIE 3a/Ja4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBIMIOJTHEHUS MPAKTUYECKOU padOThl ¢ yYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuupsTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCThH 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYJIUIHMU B 00JIACTU
(GU3UKH, TMOCTOSHHO TOBBIIIATH CBOW 00pa30BaTENbHBIM U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

AaBaTb OLICHKY HOBBIM CHUTYallUAM, BHOCUTb KOPPCKTUBLI B JACATCIbHOCTD,
OICHNBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIaJICTh HAaBBIKAMU T[O3HABATENIbHON pediieKkcMu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUH U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI peIECKCHH JIsl OLIEHKU CUTYaIlNH, BHIOOpA BEPHOTO
peIICHUS;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JAPYTMX MpPU AaHAJIU3E PE3YJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s1, TOHMMasi CBOU HEJOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apryMEHThl JAPYTMX MpPU aHAJIU3E PE3YJIbTaTOB
JIEATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLUIUOKH.

B mpomecce AOCTMKEHUS JTHUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPAMMBI TIO
¢uzuke Ui ypOBHS CpEIHEro oOmero oo0pa3oBaHusi y OO0ydaroUuxcs

COBEPIIIEHCTBYETCS AMOITMOHATILHBIN MHTEILIEKT, IIPEIO0JIar Ao
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTUS COOCTBEHHOM
AMOIMOHANBLHOMU c(epbl, OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIUPOBAHMUSI, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIECHHUE, CIIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATLHBIM H3MEHEHUSM U TMPOSBISITH TMOKOCTb, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIIOYAIOIIEH CTpEMJIEHUE K JOCTHKEHUIO LIEeNU
U yCIexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

AMIIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TMMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTUX, YUYWUTHIBaTh €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHMUIO;

COIIMAJIBLHBIX  HAaBBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh  BBICTPAUBATH
OTHOILIEHUS C JPYTUMH JIOJAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspermiaTbh KOH(JIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K konity oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



MOHUMATh POJIb (U3UKHM B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M 3TUYECKOW cdepax HeAaTeNbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHOUM HAay4HOU KapTHUHE MUDA,
3HAQUEHUE OMHCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBHON U
MPOTHOCTUYECKON  (DyHKIMNA  (U3MYECKOW TEOpUH —  MEXAHUKH,
MOJIEKYJISIpHON (U3UKH U TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
dbopMupOBaHUU MPECTABICHUN 0 PU3MUECKON KapTUHE MUPAa;

pa3inyath yCIOBHS IPUMEHUMOCTH MOJieel (PU3nuecKux Te U MpoIeccoB
(sBNEHUIT): MHEpUUANIbHAS CUCTEMa OTCcu€Ta, aOCONIOTHO TBEPAOE TENO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBMKEHHUE, CBOOOJHOE TaJIeHUE,
abconoTHO ympyras jaedopmanus, aOCOMIOTHO yOpyroe u abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHMS, MOJEIU Tra3a, KUIKOCTU U TBEPIOTO
(KpUCTAJUTMYECKOTO) Teja, UACaIbHBIA T'a3, TOUYCYHBIN 3apsijl, OJHOPOIHOE
3JIEKTPUYECKOE TOJIE;

pazniuyath yCJIOBUSl (TpaHULbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHUMAaTh BCEOONIMN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SIBJICHUA,
WCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHMYECKOTO JIBHXKEHUS, (POPMyJIbl KUHEMATHUKH DPaBHOYCKOPEHHOIO
NBIKEHUS, TpeoOpazoBanusa [amuies Uisi CKOPOCTH M TEpeMeElIeHUs,
3akoHbl HploTOHa, mpuHOMO OTHOCUTeNbHOCTU [amuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITyJIbCa U MEXaHUYECKOU
SHEPIruM, CBsI3b PAOOTHI CHUJIBI C M3MEHEHUEM MEXaHWYECKOW JHEPTuH,
YCJIOBUSL paBHOBECHS TBEPAOro Tena), MIPU OSTOM HCIOJIB30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTHU
bu3nYecKnX 3aKOHOB: TpeoOpazoBaHuil ['anuiesi, BTOPOTO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHUS HMMITYJIbCAa M MEXAHUYECKOU
SHEPIruu, 3aKOHAa BCEMUPHOTO TATOTCHUS;

aHAJTM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHl U SIBICHUSI, UCIIOJIb3YS
ocHoBHbIe monoxkeHuss MKT wu 3akoHbl MoOnekyJnsapHOH GUBUKH U
TEPMOAMHAMUKN (CBS3b JIABJCHUS UJEATBHOIO Ta3a CO CpeaHei
KWHETUYECKOM HSHEPTrHeld TEIUIOBOTO MBWXKEHHS W KOHIICHTPAlMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPruey TEMIOBOTO JABUXKEHHS €ro YacCTHll, CBSI3b JIaBJICHUS UJEaTbHOIO
raza ¢ KOHUEHTpalUWeW MOJEKYJl W €ro TeMIepaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCMOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knaneiipona;

aHAJTU3UPOBaTh U OOBACHITH DJIEKTPUUECKUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJI, MPUHLMUI CYNEPIO3UIUU IIEKTPUUECKHUX
MoJjiell, mpu ATOM yKa3biBas YCIOBUS MpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BAXHBIE COOTHONIEHHUS: 3aKOHbI OMa Il ydacTka
Uenu W IS 3aMKHYTOM JJIEKTpUYECKOW I1enu, 3akoH J[xoyns—JIeHia,
npaBuiia Kupxroda, 3akonst @apajes 11l 2JIEKTPOIIN3a);

OMUCKHIBATh (PU3MUECKUE MPOIECCHl UM SIBICHUS, HUCMIOJb3Yys BEIUYUHBI:
MepeMeIleHHe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TeJ, CHUIIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIIMAJIbHAS SHEPTUsl, KHHETUUECKas YHEPTUsl,
MEXaHM4YecKas dHEprusi, paboTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
cuja TSKECTH, Cujla YOPYrocTH, CWUJIa TPEHHS, MOIIHOCTh, SHEprus
B3aMMO/ICUCTBUS Tea ¢ 3eMIIE BOIU3H €€ MOBEPXHOCTH, SHEPTHS YIIPYTOn
nedopMaluy NPy>KUHBI, KOTUYECTBO TEIJIOTHI, a0OCOJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJUMHAMHUKE, BHYTPEHHSISE DJHEPTUsl UIACATHLHOTO
OJIHOATOMHOTO Ta3a, padoTa UAeaJbHOIO ra3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJ[ uaeanbHOro TEMJIOBOrO JIBUTATENsl; DJIEKTPUUYECKOE TOJIE,
HaNpsHKEHHOCTH AJEKTPUUYECKOTO MO, HANPSHKEHHOCTD MOJIsi TOYEYHOTO
3apsiia WIM 3apsHKEHHOTO 1Iapa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHIINA
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMATIOB, 3JIEKTPOJBIKYILAS
cuia, Cujia TOKa, HalpsKeHUE, MOITHOCTh TOKA, AJIEKTpUYecKass EMKOCTb
IJIOCKOTO  KOHJIEHCATopa,  COMPOTUBICHHE  y4yacTKa  Lenu ¢
MOCJEA0BATEIbHBIM U MAPAJJICIBbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUUYECKOTO TOJISI KOHJEHCATOPa,;

OOBSICHSITH ~ OCOOGHHOCTM  TpPOTEKaHWs  (PU3UYECKUX  SBJICHUMU:
MEXaHMUYECKOE JIBUKEHUE, TEIUIOBOE JBWIKEHHE YacTHI[ BEIIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JNBHKeHUE, Nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIUs, IJIABJICHUE U KPUCTANIM3alNsl, HAlIPABJICHHOCTD
TeIJIoNepeaaun, AEKTpU3alus TeJ, SKBUMOTEHIIMAIbLHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOil BEIMUUHBI OT
JIPYTOH C UCTIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOHM 3aBUCHUMOCTH
bu3nYecKuX BeIWYUMH B BHUJE TpaduKoB C Y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, Jenarh  BBIBOABI IO  pe3yjibTaTaMm
HCCIIETOBAHMUS;



MPOBOAUTh KOCBEHHBIE H3MEpEHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaATh ONTUMAJbHBIA METOJ HU3MEPEHHUs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MIIaHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
MOJIyYE€HHbIE pE3yJIbTaThl M JieNIaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3b;

co0JroAaTh MpaBuia 0€30MacHOrO0 TPY/ia MPU NPOBEACHUN UCCIEIOBAHUN B
paMkKax  yuyeOHOro  SKCIHEpUMEHTa,  MpakTUKymMa ©  y4yeOHo-
UCCNEIOBATENIbCKON W TMPOEKTHOW JIEATEIbHOCTH C UCIOJIb30BaHUEM
MU3MEPUTEIBHBIX YCTPONCTB U Ta00paTOPHOTO 000PYAOBAHUS;

pematb pacy€THbIE 3aJayd C SABHO 3aJaHHOW M HESBHO 3aJaHHOMU
bu3nYeckor MOJENbIO: Ha OCHOBAaHWU aHajdu3a YCJIOBUS OOOCHOBBIBATh
BBIOOp (u3myecko Mojenu, OTBedarolield TpeOoBaHUSIM 3aJayu,
MIPUMEHSTH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3NYECKUX
TEOPU NPHU UCIOJIL30BAHUU MAaTeMaTHYECKUX METOJIOB pElIeHUs 3ajady,
MPOBOAUTH Pacy€Thl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YUYETOM MOJYYEHHBIX
pEe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajadyM, TpeOyrollne NPUMEHEHUs] 3HAHUU U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TaAKXKE UHTErPAIMU 3HAHUN U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMUYECKYIO
LETIOYKY PACCYKACHUN C ONMOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3uyecKue SBJICHHUS;

UCIIOJB30BaTh TEOPETUUYECKHE 3HAHUS JIi OOBSICHEHUS OCHOBHBIX
MIPUHILIUIIOB Pa0OThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOIUTH TPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PUZHKOB
B pa3BUTUE HAyKW, B OOBACHEHUE MPOLIECCOB OKPYXKAIOIIETO0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEATeNIbHOCTU YeNIOBEeKa, CBSI3aHHOW C (PU3MYECKUMHU MPOIECCAMU, C
MO3UINHI FKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O palliOHATEHOM
MPUPOJIONIONB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUU
HayKM ¥ TEXHOJIOTUH JUIsl JaJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOIO
00I1eCcTBa;

MPUMEHSTh Pa3JIMUHbIE CIOCOOBI pabOThI ¢ UH(pOpMaIuend PU3NIECKOro
COJIEp’)KaHMsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPU 3TOM HKCIOJIb30BaTh COBPEMEHHBIE MH(OPMALIMOHHbBIE



TEXHOJIOTUU ISl TIOUCKA, TNEepepabOTKU M MpPeabIBICHUS Yy4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(GOpMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
nHpopMaIy, MOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaIu3UpOBaTh  MOJydaeMylo  WH(OpManuioo U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHHMKA UHpOpMAIUK;

MPOSIBIIATH OpraHU3aIMOHHBIE u MO3HABATEIbHbIE YMEHHUS
CaMOCTOSITENILHOTO MMPUOOPETEHUSI HOBBIX 3HAHUI B MIPOIIECCE BHITTOJIHEHUS
MIPOEKTHBIX U yUeOHO-UCCIE0BATENbCKUX paldoT;

paboTaTh B TpYyIINE C HCHOJHEHHEM pPa3JIMUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIbl, PAlUOHAIBHO PacHpeAcsiTh AESTEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMSIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyaymieil npodeccuoHanbHON AESITENbHOCTH 1O
CHEUUAIBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIIS.

K konity oOyuenus B 11 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MMOHUMATH POJIb GPU3UKHU B IKOHOMUYECKOU, TEXHOJIOTHYECKOH, COIUAIbHON
U ATUYECKOUN cdepax NesATeNbHOCTU YelOBEKa, POJib U MECTO (PU3UKHU B
COBPEMEHHOW HAyYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B MTPAKTUYECKON
NEATeNIbHOCTH YeJIOBEKa M JajJbHEWIlIeM HayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYEHHUE OIHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON (PYHKIMM (U3UUECKON TEOpUu — DIEKTPOJUHAMUKH,
CHEUHUAIBHOM TEOpUH OTHOCUTEIBHOCTH, KBAaHTOBOW (U3UKH, POJb
bu3nuecKkoil Teopud B (POPMHUPOBAHUHU TPEACTABICHUM O (DU3HMYECKOM
KapTHHE MHpA, MECTO (PU3MUECKON KapTUHBI MHpa B OOLEM pIAy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTaBICHUN O IPUPO/IE;
pa3inyath yCIOBHS IPUMEHUMOCTH MOJieel (PU3nuecKux Te U MpoIeccoB
(s1BNIEHUIT): OTHOPOAHOE IEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE MOJIs,
rapMOHUYECKHE KoJieOaHMsl, MAaTeMaTUYECKUN MAasTHUK, WJICAJIbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, uJeaabHbIN
KoJie0aTenbHbIA KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO siJipa U
KBAHTOBOM MOJICJIM CBETA;

paziuyath yCJIOBUSL (TpaHULbl, O0JACTH) MPUMEHUMOCTU (PUIUUYECKUX
3aKOHOB, MOHUMAaTh BCEOONIMN XapakTep (hyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUSA,
UCIOJB3Ysl OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CIEUUAIBHOM  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUSs



ANEKTPUYECKOro 3apsiia, cuia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBs3p  DJIC
CAMOMHJIIYKIIMM B DJIEMEHTE DJJIEKTPUUECKON I1EMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TOCTYJIATHI CIIEIIMaTbHON TEOPUU OTHOCUTEIBHOCTH
OHHIITEHA);

aHAJTM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUST ~ KBAaHTOBOM  Qu3uku  (ypaBHeHUE  ODUWHINTEHHA 1A
dboTorddexTa, mepBwIil U BTOPO MOCTYNIaThl bopa, MPUHIIUI COOTHOIICHUS
HeonpeaenéHHocTed [elizenOepra, 3aKOHBI COXPAHEHMS 3apsiIOBOTO U
MacCOBOTO YHCEN U SHEPTUU B SIIEPHBIX PEAKIMIX, 3aKOH PATUOAKTUBHOTO
pacmana);

OMUCKHIBATh (PU3MUECKUE MPOIECCHl W SIBICHUS, WUCMHOJb3Yys BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUUYECKOTO MOJISA, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJsi, Pa3HOCTh IMOTEHUMANIOB, DSJICKTPOJABWXKYINAS CUJA, HHIYKIUS
MAarHuTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cujia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOUHIYKIMH, SHEPrusi MAarHUTHOTO MOJs
MIPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSl, SHEPTUs
MOKOSI CBOOO/IHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsifl siApa, SHEPTUs CBSI3U AJIpa;

OOBSICHSITH ~ OCOOGHHOCTM  TpOTEKaHWs  (PU3UUECKUX  SBJICHUMU:
ANEKTPOMArHUTHASI UHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, UHTEP(PEPEHIIUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
doTornexTpuueckuii 3ppekt (hororddexr), anbda- u Geta-pacnasl saep,
raMMma-u3iaydeHue sjep, Pu3ndecKkrue NPUHIUIbI CIEKTPATbHOTO aHAIKM3a U
paboTHI 1a3epa;

ONpENENATh HAMpPaBJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CUJibl AMIiepa u cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/IaBaeMOE IJIOCKHUM 3€pKajioM, TOHKOM JTUH30M,
U PacCCUUTHIBATH €T0 XapAKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATarolMe ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI JJI1 aHajguW3a W OOBSACHEHUS (U3UYECKUX IPOIIECCOB,
MPOUCXOIAIINX B 3BE37]aX, B 3BE3/IHBIX CUCTEMAaX, B MEXKTaJlaAKTUYECKOU
cpene; ABMKEHUsI HEOECHBIX Tell, HBOIIONNY 3BE3/ U BeeneHHnoii;
MPOBOAUTH HCCJIEAOBAaHUE 3aBUCUMOCTEM (DU3UYECKUX BEJIMYHMH C
WCIOJB30BaHUEM TMPSIMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOHM 3aBUCHUMOCTH
bu3nYecKuX BeIWYUMH B BHUJE TpaduKoB C Y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  W3MEpPEHM, JielaThb  BBIBOABI IO  pe3yjbTaTaM
HCCIIETOBAHMUS;



MPOBOAUTh KOCBEHHBIE H3MEpEHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaATh ONTUMAJbHBIA METOJ HU3MEPEHHUs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MIIaHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
MOJIyYE€HHbIE pE3yJIbTaThl M JieNIaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3b;

OMUCHIBATH METO/IbI TOJIYYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;
cobJroaTh mpaBuia 6€30MacHOro TPY/ia MPU MPOBEACHUN UCCIEIOBAHUM B
paMkKax  yuyeOHOro  SKCIEpUMEHTa,  MpakTUKymMa ©U  yueOHo-
HCCIEIOBATENIbCKON W TMPOEKTHOW JIEATENIbHOCTH C UCIOJIb30BaHUEM
M3MEPUTEIBHBIX YCTPONCTB U Ta00paTOPHOTO 000PYA0OBAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢bu3uYeckod MOJZIeNIbI0: HAa OCHOBAaHWU aHalIW3a YCIOBUS BBIOUPATh
dbu3nyeckre MoJieNd, OTBEYarolne TPeOOBaHMSIM 3a/laud, MPUMEHSTh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJAThl (PU3NUECKUX TEOpHUil
MpU  HUCHOJIb30BAHUU MATEMAaTHYECKUX METOJOB pelIeHus 3ajady,
MPOBOAUTH Pacy€Thl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yAbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YUYETOM MOJYYEHHBIX
pEe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajadyM, TpeOyrollne NPUMEHEHUs] 3HAHWU U3
Pa3HBIX pa3JeioB Kypca PU3NKHU, a TaAKKE UHTErPAIIMU 3HAHUN U3 IPYTHUX
MPEMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LETIOYKY PACCYKACHUN C ONMOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3uyYecKue SBJICHMUS;

WCIIOJB30BaTh TEOPETUUYECKHE 3HAHUS JIi OOBSICHEHUS OCHOBHBIX
MPUHILIUIIOB Pa0OThI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PUZHKOB
B pa3BUTUE HAyKW, B OOBSCHEHUE MPOLIECCOB OKPYXKAIOIIETO0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEATeNIbHOCTU YeNIOBEeKa, CBSI3aHHOW C (PU3MYECKUMHU MPOIECCAMU, C
MO3UIINHI FKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O palliOHATEHOM
MPUPOJIONIONB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HayKl ¥ TEXHOJIOTUH Uil JaJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOIO
00I1eCTBa;

MPUMEHSTh Pa3JIMuHbIE CIOCOOBI pabOThl ¢ UH(pOpMaIuend PU3NIECKOro
COJICp’)KaHMUSI C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUH, TPU 3TOM HKCIOJIb30BaTh COBPEMEHHBIE MH(OPMALIMOHHbBIE
TEXHOJIOTUU JUIsl TIOUCKA, NEepepabOTKU M MpPeabSBICHUS y4eOHOU U
Hay4YHO-TIOMYJSIPHON MH(GOpPMALIUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHpopMaIy, MOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaIu3UpOBaTh  MOJy4yaeMylo  HMH(OpMalMio0 U OlEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJu3a UCTOYHHMKA UHpOpMAIUK;

MPOSIBIIATH OpraHU3aIMOHHBIE u MO3HABATEIbHbIE YMEHHUS
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B MIPOIIECCE BHIMIOJIHEHUS
MIPOEKTHBIX U yUeOHO-UCCIE0BATENbCKUX paldoT;

paboTaTh B TpYyIINE C HCHOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYyMIbl, PAllUOHAIBHO PacHpeAcsiTh AESITEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMSX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYIIIbBI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyaymieil npodeccuoHanbHON AESITENLHOCTH 1O
CHEUUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
Kosnn4yecTBo yacos JIEKTPOHHBIE
Ne HanmMeHoBaHMe pa3jeioB U TeM (uudposrbie)
Koutpoububie | IlpakTnuyeckue
n/n NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazaen 1. HAYYHBIH METO/J ITO3HAHUS TPUPO/IbI
1.1 Ha i METO/T IO3HAHUS TIPUPOIBI 6 bubmmorera [JOK
' JHIHBIM METOR PHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunewatika 10 ! https://m.edsoo.ru/f16b68d7
bubnnoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 Cratika TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bubmnoreka [IOK
24 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 1 hitps-//m.cdsoo.rw/fl 66687
Hroro no paszneny 35

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBB. MOHeKy]1ﬁpHOKI’IHGTH‘ICCKOﬁ TEOPHH 15 1 bubnuoreka HOK
' : https://m.edsoo.ru/f16b68d7
3.2 I CpMOJUHAMUKA. [enyioBBIC MAIIIMHBI 20 1 bubmnoreka HOI:

https://m.edsoo.ru/f16b68d7



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

33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 bubmmoreka [IOK
' IEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJIMHAMUKA
Bubnuoreka [JOK
4.1 dueKTpiieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 hitps://m.cdsoo.ru/fL6b68d7
Bubnuoreka [JOK
43 TOKit B pasMIHEIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Paszgen 5. PUBNYECKHI TIPAKTUKYM
. bubmuoreka [JOK
51 Dusireckitit MPakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
Bub6nuoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
bubmnoreka [IOK
I MarmmrHoe nose 14 https://m.eds00.1u/39859¢f1
bubnnoreka [IOK
1.2 DUICKTPOMATHHTHAS HHAY KLU 13 ! https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
bubmnoreka [IOK
2.1 Mexanuueckue KoyieOaHus 10 hitps:/m.cdsoo.r/39859f1
bubmnoreka [IOK
2.2 DneKTpOMarHuTHbIE KOJeOaHus 15 hitps-//m.cdsoo.ru/39859¢f1
’3 MexaHnUYeCcKUe U 31E€KTPOMarHUTHbHIE 10 1 bubnuorexa [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmnoreka [IOK
. 2 1
24 Onika > https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

bubnnoreka [IOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny
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Pasznen 4. KBAHTOBASA ®U3UKA

41 K . 15 bu6mmoreka [IOK
) OPIyCKYIAPHO-BOIHOBOH Ay al3M https://m.edsoo.ru/39859¢f1
bubmnoreka [IOK
4.2 PusuKa aToma > https://m.edso0.ru/39859¢f1
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.edsoo.ru/39859¢f1
Hroro no paszneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubnnoreka [IOK
5.1 DeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKHU 12 https://m.edsoo.ru/39859f]
Hroro no pazgeny 12
Pasznen 6. ®DUSUMUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusireckitit IPaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cuctemaru3zanus u 00o0IIeHne
IIPEIMETHOrO COACPKAHMSI U OIBITA bubnnorexa [JOK
7.1 . 15
NEeSATEIbHOCTH, MPUOOPETEHHOTO MTPU https://m.edso00.ru/39859ef1
n3ydeHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no paszneny 15
bubmnoreka [IOK
PesepBHOE BpeMs 10 https://m.edso0.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 dusnka — pyHAaMeHTaIbHAsI HAyKa O 1 bubmmoreka [IOK
MIPUPOJIE https://m.edsoo.ru/1beef346
) HayuHbIil MeTO/1 TO3HAHUS U METO/IbI 1 bubmmoreka [IOK
WCCIIeIOBaHUS (PU3NICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U T€OpUs B IIPOLIECCE
3 ap o pHa 6 K}: el 1 bubmuoreka [JOK
MMO3HAHUS TPUPOJBI. JIOJICHUE U
pHpoAL A https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CriocoOb1 n3MepeHus: GPU3NIECKUX 1 bu6mmorexa [IOK
BEJIUYMH https://m.edsoo.ru/ca2def03
AOCOTIOTHAS M OTHOCHUTEIbHAS
5 OTPEIIHOCTH U3MEPEHUI 1 bubmorexa [TOK
mor
P p https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIUYUH
MognenupoBanue B ¢pusuke. Poib u
MecTo (GU3UKU B (POPMUPOBAHUU
6 co quﬁ)?HHOﬁ Ha(bqlfoﬁ fc)a THUHBI 1 bubmorexa HOK
B
P Y N P https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKON ACSATEIHHOCTU
J0IeH
Mexanuyeckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 Bu6nuoreka [JOK

MEXaHHYECKOTo ABMKeHus. [Ipsimast u
oOparHas 3a/1a4il MEXaHUKU

https://m.edsoo.ru/e9a52{02
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Pannyc-BekTop MaTepuaJbHON TOUYKH,
€ro MPOEKLUU HA OCU KOOpJAUHAT.

bubmmoreka [JOK
8 Tpaexropus. [lepemenenue. i
https://m.edsoo.ru/30al108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE IIPAMOJIMHEWHOE

9 neukeHne. ['padudeckoe onrcanue bubmmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMerieHu u bubmmoreka [JOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHHE. bubmmoreka [IOK
[IpsamonnHENHOE BUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmorexa [TOK

p A https://m.edso0o.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y CKOpeHue

13 CBOOOJIHOTO TAJICHUS. 3aBUCUMOCTh bubmuoreka [JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHU U UX rpaduku

14 JIBm>keHHe Tena, OpOIIeHHOTO MO/ bubmuoreka [JOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnzeliHoe 1BUKEHHE.

BH)KEHUE 110 OKPYKHOCTHU. YTJI0Bas
1 N by bubmuoreka [JOK
15 U JIUHENHas ckopocts. [lepuon u

yacrora. [[eHTpocTpemMuTenbHOE U
MOJTHOE YCKOPEHHE

https://m.edsoo.ru/331961be
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KonrponsHas pabora o Teme

Bubnuoreka [JOK

16
"KunemaTtuka" https://m.edsoo.ru/1242{32¢
ITepBblit 3axk0oH HproTOHA.

17 NHuepuuanbHble CHCTEMBbI OTCUETA. Bubnuoreka [JOK
[Tpuniun oTHOCUTENBHOCTH [ anumnes. https://m.edsoo.ru/5a9%e4a64
Heunepuuanbhusie cuCcTEMBI OTCUETA

13 Cuna. PaBHOJEHCTBYIOIIAS CUJIA. bubmmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3aumopeiictBue ten. Tperuit 3akoH bubmmoreka [JOK
HrroTona https://m.edsoo.ru/57dba505
[IpuHIMIT Cynepro3uIuu CUJL.

20 mee;lue 3: aqua I L:/IMGHCHI/IG bubmorexa [IOK

s p https://m.edsoo.ru/bdf997b
3ak0oHOB HproTOHA
3aKOH BCEMHPHOT'O TATOTECHHUSI.
21 DKBUBAJIEHTHOCTb I'PABUTAIIMOHHON U bubmorexa HOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

” Cuia TSKeCTU U yCKOPEHHE bubmmoreka [JOK
CBOOOHOTO T/ ICHUS https://m.eds00.1ru/22757f26
JIBmkeHEe HEOSCHBIX TE U UX

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
KOCMUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI cun

P PP bubmuoreka [JOK
TpeHus. J[BUKEHHUE B )KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e c yqéTOM CHJIbI COIPOTUBJICHUA
cpensbl

https://m.edsoo.ru/2¢b29676
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26 Hasnenue. I'napocraruueckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK

27 ITocTynaTenbHOE U BpalaTeabHOE bu6mmorexa [IOK
IBWXEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢

73 MOMEHT CHJIbl OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaweHus. [1nedo cunsl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K

79 TBepaoMy Teiy. LleHnTp Tsbkectu Tena. bu6mmorexa [IOK
VYcoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHUs

Bub6nuoreka [JOK
30 Pemenue 3anau
https://m.edsoo.ru/dc1caacO
1 KonrponsHas pabora o Teme bu6mmorexa [IOK
uHamuka. CTaTuka TBEpJOTO Tena ps://m.edsoo.ru/9f5a574c

3 ) C P " https:/m.ed /9f5a574

NMnynsc MaTepuanbHOU TOYKH,
CHCTEMBI MaTepHAIIbHBIX TOUEK.
bubmmoreka [IOK
32 IlenTp Macc cuCTEMbl MaTepUaIbHbBIX httos://med i 14bb8294b
ps://m.edsoo.ru.
Touyek. Teopema 0 JBM)KEHUU LIEHTPa
Mmacc
Hmnysbe cuitbl 1 U3MEHEHUE Bu6 110K
noIMoTeKA
33 HMITyJIbCa TeJla. 3aKOH COXPAHEHHUS
4 P https://m.edsoo.ru/13f0a221
uMIyJbca. PeakTHBHOE IBUKEHUE
MoMeHT uMIlynbca MaTepUAIBHON
34 ToukH. [IpencraBieHue o coxpaHeHUU bubmmoreka [IOK

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9
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Bub6nuoreka [JOK

35 Pewrenue 3anau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha ManoM U Ha
36 KOHEYHOM IIEPEMELICHUH. bubmmoreka [IOK
I'paduueckoe npeacraBaeHne paboThI https://m.eds00.ru/913974¢7
CUJIbl. MOILIHOCTH CUJIBI
Kunernueckas sueprus. Teopema 00
. bubmuoreka [JOK
37 W3MEHEHUU KMHETHYECKON SHepTuun
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOW TOUYKH
[ToTeHnManbHbBIC U HEIOTEHITMATBLHBIC
33 c o TeHUATLHAS SHe bubmuoreka [JOK
wibl. [loTeHIManbpHas SHEPTusl.
H p https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpocThb
Tpetbst KocMuYeckast CkopocThb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 3MEHEHUEM MEXaHUUYECKOH 2HE bubmorexa LIOK
M3MEHECHHUEM MEXaHU4 il sHEprUH
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPruu
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Y% EIZHCHI/IC Bey Hp};mn U1 UAcaabHOMU buGnnorexa LIOK
P pHy https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
A1 KonrponsHas pabora o Teme bubmmoreka [IOK
"3aKOHBI COXpaHEHUs! B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencraBnenuii 0 npupoie
4 Ter10Thl. OCHOBHBIE MOJIOKEHUS bubmuoreka [JOK
MKT. uddysus. bBpoyHoBckoe https://m.edsoo.ru/b0ad4445f
TIBUKCHHE
CrtpoeHue 1a3000pa3HbIX, KUIKHX U
P P ’ Bbubnuorexa [IOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U

BBaHMO,Z[el\/'ICTBI/ISI qaCTHIl BCIIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pa3mepbl MOJIEKYJT (aTOMOB).

Bub6nuoreka [JOK

44 KomuuectBo BemectBa. [locrosiHHas hitps/m.cdsoo.ru/cSh72ab7
ABorajapo
45 Temmnepatypa. TernoBoe paBHOBeCHE. bu6mmorexa [IOK
IlIkana Ienscus https://m.eds00.ru/0070d493
46 P bubmuoreka [JOK
CHICHHIC sanat https://m.edsoo.ru/1531aba5
47 " . I bubmuoreka [JOK
AICAIIBHDI Tas. £ a30BbIC 3AKOHMT https://m.edsoo.ru/1deb2367
43 VYpaBuenue MeHnieneena- bubmmoreka [JOK
Knaneiipona. Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOGconoTHas TeMreparypa. 3aKoH bubmmoreka [IOK
JanpTOHA https://m.edsoo.ru/14¢02d1f
50 N3omporueccsl B uaealbHOM rase ¢ bubmmoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padpuueckoe npencrapieHue
51 pad pea A H30X0DA bubmuoreka [JOK
: i
H3OTIPOLECCOB: HIOTCPMA, pa, https://m.edsoo.ru/1344327b
nzobapa
Bubnuoreka [JOK
MKT
52 OcrosHoe ypasHeHHe https://m.edso00.ru/c8094721
53 p bubmuoreka [JOK
CHICHHE a1t https://m.eds00.1u/10265a05
CBs3b a0CONIOTHOI TeMIepaTypbl
TEPMOJNHAMUYECKOU CUCTEMBI CO
54 CpPEeHEW KUHETUYECKOHN SHEpruen https://m.edsoo.ru/c38af875

MOCTYIIATEIBHOTO TEMJIOBOTO
NIBIKCHHUS €€ YaCTUIl
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55 O06001IeHre U cucTeMaTU3alus bubmmoreka [JOK
sgaHui 1o teme "Ocuossl MKT" https://m.eds00.ru/09d12£d8
56 KonrponsHas pabora o Teme bu6mmorexa [IOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepMoauHaMHuuecKasi CUCTEMA.
3aganue BHEIIHUX yciaoBuil ams T/]
cucteMbl. BHenHue U BHyTpEeHHHE
57 napametpsl. [TapameTpsl T/l cucteMbl bubmorexa HOK
p pel. Hap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHe 3HAUCHUS BETUYMH,
ONHUCHIBAIOMINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoguHAMUKH.
58 Camonpowu3BonbHas penakcamus T/] Bubmiorexa IIOK
p p https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens uneanbHOTO raza B
59 TEPMOAUHAMUKE. Y CIIOBUS buGnnorexa LIOK
P _ https://m.edso0.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJIENH
VYpaBHenue Menpeneesa-Knaneiipona
60 U BBEIpA)KCHHUE 11 BHYTPEHHEH buGnnorexa LIOK
p yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
61 0JIHOATOMHOT0 MJI€AJIbHOTO ra3a. bubmmoreka [JOK
KBa3ucraruueckre U HECTATUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemenTapHas paboTa B
& TepMOAUHAMUKe. Boruncienue Bubnuoreka [JOK

paboTsl 1o rpaduky npouecca Ha pV-
ararpaMme

https://m.edsoo.ru/741d5738
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Tenonepenaya kak crocoo

Bub6nuoreka [JOK

63 W3MeHeHus1 BHyTpeHHel sHepruun T /1 hitps/m.cdsoo.ru/3d734561
CUCTEeMBI 06€3 coBepIleHUs PabOThI

64 KonBexkuusi, TemaonpoBOgHOCTD, Bubnuoreka [JOK
U3JIy4ECHUE https://m.edsoo.ru/157b54cd
KonuyecTBo TemnoTel. TennoéMKoCTh

65 Tena. Y ienbHas U MOJIsIpHast Bubnuoreka [JOK
TEIUIOEMKOCTH BEILIECTBA. Y IEJIbHAS https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOTLITUBA

66 Pacuér konuuecTBa TEIIOTHI NpU bubmmoreka [JOK
Terulonepeaaye https://m.edsoo.ru/1db5ad4e

67 [TonsTre 06 aquabaTHOM mporiecce. bubmmoreka [JOK
[IepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnmuaecTBo TermioTs u paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cuctemsl
Bropoii 3akoH TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmmoreka [IOK
nporeccoB. Heobpatumocthb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB

70 [IpuHUMIIBI 1EHCTBUS TEIIOBBIX bubmmoreka [IOK
maruH. KTTJT https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3Hauenue KITM. I{ukn Bu6nuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

Bub6nuoreka [JOK
72 Pemene 3a7a- https://m.edsoo.ru/b3efal8b
7 DKOJIOTUYECKHE aCTIEKThI bubmuoreka [JOK

HCIIOJB30BaHUsA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa’?
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nsurareneil. TernoBoe 3arpsi3HEHNE
OKpYKaroIleH cpeabl

74 Pellierie 3a1a bubmuoreka [JOK
LICHU q
A https://m.edsoo.ru/c8c70432
O00011IeHIE U CUCTEMATHU3ALMS
75 3HaHui 1o TeMe "TepmoauHamMuKa bubmorexa LIOK
HAHUH 110 TEM MOJIMHAMHKA.
P 8 https://m.edsoo.ru/28d62b3f
TermioBble MaIIUHEBI
KonrponsHas pabora o Teme
76 "TepmoguHamuka. TemioBnie buGnnorexa LIOK
P " ‘ https://m.edsoo.ru/1b6e26¢5
MAaIIUHBI
ITapooOpa3oBaHue U KOHIEHCAIHSL.
77 I/Icfla eII;He U KUIIeHUE. Y IeabHas buGnnorexa LIOK
p ) https://m.edsoo.ru/618¢6777
TEII0Ta Mapoodpa3zoBaHus
Hacrlmennsle 1 HeHACHIILIEHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTY U JaBJIEHUS HACBIIIEHHOT'O
73 rapa oT TeMIlepaTypsl, UX bu6mmorexa [IOK
HE3aBUCUMOCTE OT 00BhEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUSI OT AaBJICHUS B
JKUIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U bubmmoreka [JOK
OTHOCHUTEJILHAS BIaKHOCThH https://m.edsoo.ru/30ebbb79
Bubnuoreka [JOK
80 Pemtenue 3amau
https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucramnmnueckue u
Bub6nuoreka [JOK
81 amopQHbIe Tena. AHU30TPOIHS

CBOMCTB KPUCTAJUIOB

https://m.edsoo.ru/20a88a03
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IInaBnenue u KpucTaljin3anus.

bubmuoreka [JOK

82 Y nenwHas TEIIOTAa TIABJICHUS. hitps-//m.cdsoo.ru/6e9 1 cOF
Cyb6numarus
Hedopmarun TBEpIOTO TENA.

23 Pactsoxenne u cxxatue. Casur. Bubnuoreka [JOK
Mognyns HOura. Ilpenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TermnoBoe pacluupeHue KUIKOCTEN U
TBEPBIX TEA. AHTAPMOHU3M bubmuoreka [JOK

84 .

TEILIOBBIX KOJCOAHMUM YaCTHI] https://m.edsoo.ru/7baSedf2
BEIIIECTBA

85 IIpeoOpazoBanue sHeprun B (ha30BBIX bubmmoreka [IOK

nepexonax https://m.eds00.ru/97a0672f
Bubnuoreka [JOK

86 YpaBHEHHE TEIUIOBOTO OanaHca hitps:/m.cdsoo.rw/ab152 11
Bubnuoreka [JOK

87 Pemere 3axas https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipueie aBnenus. JlaBnenue bubmmoreka [IOK
0/l UCKPUBJIEHHOW IMOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xuakoctu. Gopmyiia Jlammaca
O060011IeHNEe U CUCTEMATU3 AL

29 3HaHu# No TeMe "ArperaTHbie bubmmoreka [JOK
COCTOsIHUSI BeliecTBa. Da3oBbie https://m.edsoo.ru/0b52575¢
nepexoipl"

KonrponsHas pabora o Teme
Bub6nuoreka [JOK
90 "ArperatHbleé COCTOSIHUSI BEIIECTBA.

da3o0BbIe IEPEXOBI"

https://m.edsoo.ru/7dc2a739
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DnekTpu3aius Tea U e€ MposiBICHUSI.
Dnektpuyeckuit 3apsia. [IBa Buna

91 SIEKTPUUECKUX 3apsI0B buGnnorexa LIOK
p PAIOB. https://m.edsoo.ru/1aff445f
[IpoBOIHUKHU, TUITEKTPUKHU U
MOJTYTIPOBOAHUKHU
DJIeMEeHTapHBINA JIEKTPUUECKUN
92 3a 3a1<12> coxpa ep bubmorexa [TOK
ST, H COXpaHEHUS
P p https://m.edsoo.ru/f49afd24
3IEKTPUYECKOTO 3apsiaa
93 B3aumopeiictBue 3apsioB. Toueunbie bubmmoreka [JOK
3apsnbl. 3akoH Kynona https://m.edsoo0.ru/445b7746
Bubnuoreka [JOK
94 Pemrenue 3agau https://m.edso0.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnekrpuueckoe nose. Ero nelicteue bubmmoreka [JOK
Ha JIEKTPUYECKHUE 3aPs bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD IIEKTPUYECKOTO
noutst. [1poOuslit 3apsan. Jluauu
96 a mg OCTH 3 peKH €CKOT'o bubmorera [IOK
HAIPSHKEHHOCTH JIEKTPUY T
p P https://m.edsoo.ru/3dac6957
nosist. OTHOPOJIHOE IIEKTPUUYECKOE
noJie
IloTennuanprHOCTH
97 N 5 . N Pastioc bubmuoreka [JOK
. HOCTb
HICKIPOCTATHHCCKOTO HOA https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 3JEKTPOCTATUUECKOM II0JIE. bubmmoreka [JOK

HOTCHHI/IaJI QJICKTPOCTATUYCCKOI'O
11014

https://m.edsoo.ru/af5fa389
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CBs13p HaNPSYKEHHOCTHU OIS U

Bub6nuoreka [JOK

99 a3HOC OTEHLINAJI0
PasHOCTH TOTEHIHANIOB T https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
[TpuHumn cynepno3unun bu6mmorexa [IOK
100 .
3IIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfeda6e
Bub6nuoreka [JOK
101 Pewrenue 3ana
HHICHHE Saiat https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHON Cephbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO O
103 00BEMy mapa. [lone paBHOMEPHO bubmorexa [IOK
Y Iv) : P N P https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU TIOCKOCTH
104 IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM bu6mmorexa [IOK
roJe. Y CjI0BUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIM3IEKTPUKHU U TTOITYIIPOBOAHUKY B bu6mmorexa [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmorexa [TOK
A pa. p https://m.edsoo.ru/845b4{73
IJIOCKOTO KOHJEHCAaTOpa
107 [TapannenbHoe coeAMHEHNE bubmmoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COCTMHEHUE bubmuoreka [JOK
KOHJIEHCAaTOPOB https://m.edso0o.1u/1€992920
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpa bubmorexa [TOK
P P A P https://m.edsoo.ru/73a34£18
Bbu6nuoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
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JIBro>keHue 3apsKEHHOM YaCTHULIBI B

Bubnuoreka [JOK

111
OZHOPOIHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3agau
O06001IeHre U cucTeMaTU3alus
113 3HaHUHU 10 TeMe "DIIEKTPUIECKOe bubmorexa [TOK
" P https://m.eds00.1ru/5752603f
noJie
114 KonrponsHas pabora o Teme bubmmoreka [IOK
"DnexTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosHHBIN TOK.
115 VYcnoBusi cyliecTBOBaHUS bubmorexa HOK
i https://m.edsoo.ru/233311b5
MOCTOSIHHOTO 3JIEKTPUUYECKOT0 TOKA
116 Ucrounuku Toka. Hanpsixenue u bubmmoreka [JOK
ONC https://m.edsoo.ru/0839al15
117 3axon OMa 11 ydacTKa LEenu. bubmmoreka [IOK
DIEeKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTUBIICHUS
118 OJTHOPOJIHOTO IIPOBOJIHUKA OT €T0 bubmmoreka [IOK
JUIUHBI ¥ IIOIIAAH [OIIEPEYHOrO https://m.edsoo.ru/95fcdf51
cedyeHust
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, NapaIeIbHOE,
120 CMELIaHHOE COECUHEHUE bubmorexa HOK
A https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3zBeTBIEHHBIX
. bubmuoreka [JOK
121 aJeKTpuYecKux nenei. [lpasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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Bub6nuoreka [JOK

122 Pemmrerme saat https://m.edsoo.ru/3881b469
123 Pabota 3nekTpuueckoro Toka. 3aKoH bubmmoreka [IOK
Jxoyis —Jlenna https://m.edsoo.ru/a3605¢c5c
124 p bubmuoreka [JOK
crietie sazat https://m.edso00.ru/6761bf0f
M 0 TOKA.
e ; OIIIHOCTH AJIEKTPUUECKOTO T BuGmorexa LIOK
eIJIOBasi MOIITHOCTh, BhIJIEIsieMas Ha https://m.edsoo.ru/99750a6f
pesucrope
126 p bubmuoreka [JOK
cHice sazat https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa Juist TOJTHOM (3aMKHYTO) bubmuoreka [JOK
3JIEKTPUYECKON e https://m.edsoo.ru/221f401b
129 P a bubmuoreka [JOK
crierie saat https://m.eds00.ru/3580b679
130 M d ToKa bubmuoreka [JOK
OTHHOCTD HETORHIKA 1O https://m.edsoo.ru/a0ae51d8
131 K bubmuoreka [JOK
OPOTKOS SaMblkatue https://m.edsoo.ru/546f5632
132 Konzaencarop B Lienu noCTOSIHHOTO bubmmoreka [IOK
TOKA https://m.edsoo.ru/35368f3e
133 P bubmuoreka [JOK
criete sazat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme bubmuoreka [JOK

"IloCTOSIHHBIN 7IEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29
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Pemenue 3agay mo reme

Bubnuoreka [JOK

135
"IloCTOSIHHBIN 371EKTpUUECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme bubmuoreka [JOK
"IloCTOSIHHBIN 31EKTpUUECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o0011eHNne U cUCTeMaTU3aIUs
137 3HaHui 1o TeMe "[locTosAHHBII bubmorexa [IOK
o " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrponsHas pabora o Teme bu6mmorexa [IOK
"IloCTOSIHHBIN 3IEKTpUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JMYHBIX BEUIECTB. DJIEKTPUUECKUM bubmorexa LIOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOAUMOCTh
DNEeKTpUUECKU TOK B pacTBOpPax U
140 acIuIaBax 3JIEKTPOJIUTOB. 3aKOHbI bubmmorexa LIOK
P P ’ https://m.eds00.ru/4b423491
@apanes U1 JIEKTPOIN3a
Bubnuoreka [JOK
141 OnexTpuueckuil Tok B razax. [lmazma
p https://m.eds00.1ru/92d92£76
142 DNEeKTpUUECKUH TOK B BaKyyMe. bubmmoreka [IOK
BakyymHbie mpu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKU TOK B bubmmoreka [IOK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
Bubnuoreka [JOK
144 Ilo OBOJIHHKOBBIE IIPHOO
PLYHPOBOAHHIOBHIE HIPHOOPH https://m.eds00.ny/83622200
Du3NUECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U
Bubnuoreka [JOK
145 HANpsHKEHUS B LIENU TOCTOSHHOTO

TOKA P MOMOILM aHAJIOTOBBIX U
1IU(POBBIX U3MEPUTEITHHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" uiaK "3HAKOMCTBO C
udpoBoii taboparopueii no gpusuke.
[Tpumeps! u3mepeHust Gu3nIecKux
BEJIMYHMH MTPU TOMOIIN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

Du3nUeCKU IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHMS C LIENIBIO ONIPEAETICHUS
MIHOBEHHOH CKOpoCTH"

Bub6nuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

Du3NUeCKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs Ipu
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
NBIOKEHHUH 110 HAKJIOHHOM MI0CKOCTH"
nnu "HccienoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBH>KEHUN"

Bubnuoreka [JOK
https://m.edsoo.ru/6960b6ef

148

Du3nYeCKU PAKTUKYM 110 TEME
"M3MepeHune ycKopeHHsi CBOOOIHOTO
najgeHus" win "N3yuenue qBUKEHUS
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

Du3NUeCKU IPAKTUKYM 110 TEME
"N3yueHue qBUKEHMS TEa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCThIO" MM
"NccnenoBanue 3aBUCUMOCTH
nepro/ia oOpaIieHuss KOHH4eCKOTro
MasiTHUKa OT €ro napamerpos”

Bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

Du3HUECKU IPAKTUKYM 110 TEME
"N3mepenue paBHOAECHCTBYIOLIEN

Bu6nuoreka [JOK
https://m.edsoo.ru/0b34db84
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CWJIBI TIPU IBMXKEHUU OpyCKa 10
HAaKJIOHHOM TUIOCKOCTU" WK
"[IpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHHU JIBUKEHUS
OpycKa Mo HAKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

151

Du3NUECKU IPAKTUKYM 110 TEME
"HccnenoBadue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOZHUKAIOIINX B IPY>KUHE
U pe3MHOBOM 00paslie, OT UX
nepopmanuu win "U3ydenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
6mok"

Bubnuoreka [JOK
https://m.edsoo.ru/b55b81al

152

Du3nUeCcKUi MPAKTUKYM 110 TEME
"U3mepenune kodhuimenTa TpeHus
10 BEJIMYMHE YTIIOBOIO
koapdunuenta 3apucumoctu Frp(N)"
nnu "HccienoBanue IBHKEHUS
OpycKa 1o HaKJIOHHOH IJIOCKOCTH C
NEepPEMEHHBIM KO3 PUITMEHTOM
TpeHus" win "V3yuenune nBUKEHUs
rpy3a Ha Bally ¢ TpeHHEM"

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

153

Du3NUECKU PAKTUKYM 110 TEME
"UccnenoBanue ycioBUi paBHOBECHS
TBEPAOTO TeEJIa, UMEIOILETO OCh
Bpamenusa" win "KoHncrpynposanue
KPOHUITEIHOB U Pacy€T CUII
ynpyroctu" win "M3yuenue

Bu6nuoreka [JOK
https://m.edsoo.ru/4a04f4{7
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YCTOMUYMBOCTHU TBEPAOIO TEIIA,
HMEIOLIETO TUIOIIAb ONOphI"

154

Du3HUECKU PAKTUKYM 110 TEME
"N3mepenue ummybca Tesa 1o
TopMo3HOMY nyTu" unu "U3mepenune
CHWJIBI TSITH, CKOPOCTH MOJIETN
AJIEKTPOMOOMIISE ¥ MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
i "UccnenoBanue coXxpaHeHUs
HMITYJIbCA TIPU yIIPYTOM
B3auMmozeiictBun" win "M3mepenue
KMHETUYECKOM SHEPIUU TeJaA 110
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/8561b28e

155

Du3nUeCcKUi MPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporuecca (pEKOMEHI0BaHO
UCIOJIb30BaHUe UG POBOI
nabopatopun)" wnu "U3ydenue
M30XOPHOTO Mpoiecca" nin
"N3yuenne nzobapHoro nporecca”
nnu "IIpoBepka ypaBHEHUs
cocTostHUA"

Bubnuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3NUECKU PAKTUKYM 110 TEME
"N3mepenue yaenbHON
teroémkocTu" unu "VccnenoBanue
rpoiiecca OCThIBaHUS BellecTBa" WU
"UccnenoBanue annabaTHOTO
npouecca” niu "HU3ydyenue

Bu6nuoreka [JOK
https://m.edsoo.ru/2f2faa61
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B3alMOCBS3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
U TEMIEpPATypbl KUIIEHUS KUAKOCTEN"

157

Du3HUECKU PAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCHIApEHUs KUAKOCTEN" Uin
"N3mepenue yaenbHON TETI0ThI
raBieHus apaa" uinm "U3ydenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OILICHKA MaCcChl TAapOB B
nomenieHun". 3mepenue

KO3 pHIIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

Bubnuoreka [JOK
https://m.edsoo.ru/6bla23b5

158

Du3nUeCcKUi MPAKTUKYM 110 TEME
"HabmioneHue npeBpalieHus SHepruu
3apsHKEHHOTI0 KOHAEHCAaTopa B
SHEPTUIO U3TYUYEHHUs CBETOIMOAA" UITH
"N3ydeHne npoTekaHus TOKa B LIETIH,
coJiepsKalieil KoHaeHcarop" win
"Pacnipenenenue pazHOCTH
MOTEHIINAJIOB (HANPSHKEHUS ) IPH
MIOCJIEI0BATEIILHOM COEIMHEHUHN
KOHJIEHCATOpOB"

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

159

Du3HUeCKU IPAKTUKYM 110 TEME
"NccnenoBanue cMELIaHHOTO
COEIMHEHMS PE3UCTOPOB" MU
"N3mepenue yaenbHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB' WIN

Bubnuoreka [JOK
https://m.edsoo.ru/2b179d98
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"HccnemoBanne 3aBUCUMOCTH CHUJIBI
TOKA OT HATPSHKEHUS JIJIS JIAMITBI
HaKaJIuBaHUAI"

Du3HUECKU PAKTUKYM 110 TEME
"Habmonenue snexTponusza’ win
"N3mepeHue 3apsiia OTHOBAJIEHTHOTO
nona" win "Vccnenosanue

Bub6nuoreka [JOK

160
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso00.1ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTypsl”
unu "CHsTHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU quoaa”
PesepBHelil ypok. O600eHHE 1
161 CI/ICTIe)MaTI/ISZ.]pI/IH 3HAHUU 110 TEME bubmorexa LIOK
" LI" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHelil ypok. O600eHHE 1
162 CI/ICTIe)MaTI/ISZ.]pI/IH 3HAHUU 110 TEME bubmorera [IOK
" " B https://m.edsoo0.ru/3149956b
Jlnnamuka
PesepBHelit ypok. O6o0eHHE 1
163 CI/ICTIe)MaTI/ISZ.]pI/IH 3HAHUU 110 TEME buGnnorexa LIOK
" 3 " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBHelil ypok. O6o0eHHE 1
164 CI/ICTIe)MaTI/ISZ.]pI/IH 3HAHUU 110 TEME bubmorexa LOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepBHelil ypok. O600eHHE 1
165 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuoreka [JOK
"OCHOBBI MOJICKYJISIPHOKMHETHUECKOM https://m.edsoo.ru/de148976
teopun"
166 PesepBHelil ypok. O6o0eHHE 1 bubmmoreka [JOK

CucTeéMaTrmu3anus 3HAHUHU T10 TEME

https://m.edsoo.ru/Obcc77cl
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"Tepmoannamuka. TeniaoBbie
MaIHe!"

PesepBHelil ypok. O6o0IeHHE 1

167 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe 1 bubmuoreka [JOK
"ArperatHbleé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe IEPEXOBI"

PesepBHelil ypok. O600eHHE 1
P P o bubmuoreka [JOK
168 CHUCTEMAaTH3alMs 3HAHUH T10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBHelit ypok. O6o01IeHHE 1
P P o bubmuoreka [JOK
169 CHUCTEMAaTH3alMs 3HAHUH T10 TEME 1
" . . " https://m.edsoo.ru/3caebdal
[TocTOsTHHBIN 37IEKTPUYECKHI TOK
PesepBHelil ypok. O600eHHE 1
P P o bubmuoreka [JOK
170 CHUCTEMAaTH3alMs 3HAHUH T10 TEME 1

"Toku B pa3In4HbIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE

Ne ara nugposbie
Tema ypoka Konrtpoabnsie | IIpakTnueckue A op

n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIE

padoThI padoThI
pecypcsbl
B3aumopeiicTBue NOCTOSTHHBIX
1 MarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa LIOK
POBOA ' https://m.edso0.ru/487a8593

MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHUTHON MHAYKIUU.

) [TpuHumn cynepno3uuun | bu6mmorexa [IOK
MAarHUTHBIX noJjen. JInnnn https://m.edsoo.ru/4clabceb
MAarHuTHON UHAYKIIUU

3 MarauTtHoe 1ose NpoBOJHUKA C | bubmmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HalpaBJIEHHUE U | bu6mmorexa [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

Bub6nuoreka [JOK
5 Pemenue 3agau 1
A https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. | bubmmoreka [IOK
DNEeKTPOU3MEPUTEILHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAyJb. [IBUKEHHE 3apsKEHHON | bubmmoreka [IOK
YacTULBI B ONHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJie

bubmmoreka [JOK
8 Pewrenue 3anau 1 1

https://m.edsoo.ru/504e€98c7
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Bub6nuoreka [JOK

? Padora cuer Jloperna https://m.edsoo.ru/d518be4b
10 P bubmuoreka [JOK
CHICHHIC 3anat https://m.eds00.1u/93617bd9
MarunuTtHoe 1oJjie B BEIlIECTBE.
1 o R bubmuoreka [JOK
CPPOMATHETHIH, Hapa- https://m.edso0.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIC CBOMCTBA
12 n bubmuoreka [JOK
(eppomarneTukos. Ipuvenerne https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenne 3agau mmo Teme Bub6nuoreka [JOK
"MaruauTHoe 1oJje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mmo Teme Bub6nuoreka [JOK
"MaruauTHoe 1oJje" https://m.edsoo.ru/41c4ae8a
SIBneHne 3NEKTPOMArHUTHOM
15 m P < BeKTODA bubmuoreka [JOK
HHHyKHHH; OTOK BEKTOP https://m.edsoo.ru/b3efalcl
MarHMuTHON HHITyKIIUU
Bubnuoreka [JOK
16 OAC manyKuH https://m.eds00.1ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubmmoreka [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekTpudeckoe moiie. bubmmoreka [IOK
Toxku dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYILIUXCS bubmmoreka [JOK
MPOBOJAHUKAX https://m.edsoo.ru/0235cc02
Bubnuoreka [JOK
20 Pemenne 3agau

https://m.edsoo.ru/4dfda618
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Bub6nuoreka [JOK

21 ITpaBuno Jlenma
P 1 https://m.edsoo.ru/bbc22726
Nunyktusuocts. KaTymika
22 WH yKTI/IBHOCTI/I B eriln bubmorexa LOK
y H https://m.edsoo.ru/621eac9d
MOCTOSSHHOT'O TOKa
” SAsnenue camounaykuuu. J/C Bub6nuoreka [JOK
CaMOMHIYKLHAU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIS KaTyLIKU bu6mmorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0adl 1
Bub6nuoreka [JOK
25 Pemenne 3agau
8 https://m.edsoo.ru/88f69d2b
O0001IeHE U CUCTEMATH3AIHUS
26 3HAHUH TI0 TEME bubmorexa LIOK
" " https://m.edso00.ru/76484025
DNEeKTpoAMHAMUKA
7 KonrponsHas pabora o Teme bubmmoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebaTensHas cucremMa.
28 CBo0OoHbBIE KOIEOaHUs bubmorexa [IOK
A ’ https://m.edsoo.ru/7c1db385
I"apmonuueckue KonebaHus
KunemaTtnuyeckoe u IMHAMHYECKOE
29 OIlHCaHHe KOIeOaTENbHBIX bubmorexa LOK
. https://m.edsoo.ru/87¢e9498
IBIDKEHUH
DHepreTudeckoe onucanue. BeiBoa
IAHAMHYECKOTO OIIUCAHUSA
. bubmuoreka [JOK
30 TrapMOHUYECKHUX KOJIEOaHUI U3 HX

OHCPICTUUCCKOTO U
KHHEMATU4YCCKOI'O OITMCaHUA

https://m.edsoo.ru/e3¢99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

Bub6nuoreka [JOK

31 A a u ¢aza KoJieOaHu
MILTHTY2 1 JIEDatit https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KOJICOAHHIA.
ITeproa ManbIx CBOOOTHBIX
32 KOer6aHPII>'I MaTeMaTU4eCKOTo bubmorexa HOK
https://m.edso00.1ru/e0399319
MasgTHHKa. [lepros cBOOOIHBIX
Kose0aHuil Py>KMHHOTO MasiTHUKA
3aryxaromue KoneOaHusl.
33 BrinysxaeHHbIE KOICOaHUs bubmorexa [IOK
YA ' https://m.edsoo.ru/72¢93d09
Pesonanc
Bub6nuoreka [JOK
34 ABTOKOJIC0a
BTOROIChAm https://m.edsoo.ru/6add2644
Bubnuoreka [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123¢c5
VYpoxk-koHpepennus "MexaHuueckue
36 K(f)ﬂe6aHI/I:Ib BpM 3HI>IKaJII>HLIX bubmorexa HOK
3] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHNEe U CUCTEMATU3 AL
37 3HaHu# no TeMe "MexaHuueckue bubmorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
18 DNEeKTPOMAarHUTHEIE KOJICOaHMUS. bubmmoreka [JOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUIATYIbI 3apsiia KOHAEHCcaTopa ¢ bubmmoreka [IOK
aMIUIUTYI0OM CWJIBI TOKA B https://m.edsoo.ru/093f9af1l
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHUsI SHEPTUHU B bubmmoreka [JOK

UJeaIbHOM KOJIe0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxa10mHe SJICKTPOMArHuTHBIC

Bub6nuoreka [JOK

H KoneOanu. BhiyieHHbIC https://m.edsoo.ru/5¢668619
3JIEKTPOMArHUTHBIE KOJIeOaHHS
IlepemeHnHsbIi TOK. Pesuctop u
42 KOH/JIEHCATOP B LIETIH [IEPEMEHHOIO bubmmorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENU bu6mmorexa [IOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa Juist SIEKTPUYECKON Lenu bubmmoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoOImHOCTE IEPEMEHHOT0 TOKA.
45 AMHJIHTy):[Hoepn JEUCTBYIOLIEE bubmmorexa LIOK
https://m.edsoo.ru/lcac6ede
3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS
46 Pe3oHaHC B 351eKTpUUECKOH 1IENH bubmmorexa LIOK
https://m.edso00.ru/087506df
Bubnuoreka [JOK
47 Pettertte a7 https://m.edsoo.ru/al6836a4
WneanbHbI TpanchopmaTop.
43 IIpousBoacTBo, epenaya u bubmmoreka [IOK
MoTpeOIeHUE MEKTPUICCKONH https://m.edsoo.ru/f97418ae
SHEPruu
DKOJIOTMYECKHE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
49 KI;/JIBTypi I/ICHOJIB30]§)aHI/IHp bubmorexa [TOK
. https://m.edsoo.ru/a6£74d93
ANEKTPO3HEPIUH B TOBCEAHEBHOMN
KU3HU
50 Pemenue 3anau bubmorexa HOK

https://m.edsoo.ru/ec6677ed
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Bub6nuoreka [JOK

51 Pemenue 3ama
THeHH Aad https://m.edsoo.ru/7cab5918
O00011IeHIE U CUCTEMATHU3ALMS
52 3HAHUHU 110 TEME buGnnorexa LIOK
" " https://m.edsoo.ru/401024a9
DNEeKTPOMAarHUTHEIE KOJICOaHUS
Mexanudueckue BOJIHEL.
53 XapaKTEepUCTUKN MEXaHUIECKUX bubmorexa LOK
P p https://m.edsoo.ru/a58¢e109f
BOJIH
54 CBoOICTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
Bubnuoreka [JOK
55 3ByK. XapaKTEpPUCTUKHU 3BYKa
By PAKTCPUCTHIH 3BY https://m.edsoo.ru/138b6109
56 Wudpa3syk u ynsrpassyk. LllymoBoe bubmmoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0o.ru/7380038f
Bub6nuoreka [JOK
57 P
CHICHHE 3a/ad https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJHBI. bubmmoreka [JOK
N3ny4yenue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus AMEeKTPOMarHuTHBIX BOJIH. bubmmoreka [IOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ikana 3neKTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHnEe 3IEKTPOMATrHUTHBIX buGnnorexa LIOK
p p https://m.edsoo.ru/49bel{9e
BOJIH B TEXHHUKE U OBITY
[IpuHUUIIBI paTuOCBA3U U
61 TeaeBUaeHNA. Paguonokamus. Bu6nuoreka [JOK

DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpYKaroIleH cpeabl

https://m.edso0.ru/9196f1{8
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6 KonrponsHas pabora o Teme bubmmoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/47985a0
63 Caert. 3aKOH MPSMOJIMHEHHOTO bubmmoreka [JOK
pacupoCTpaHEHUs CBETA https://m.eds00.1u/f9566406
Pewrenue 3axa4d Ha IpuMEHEHUE
. bubmuoreka [JOK
64 3aKOHA MPSIMOJIUHEHHOIO
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe bubmmoreka [JOK
3epkaino. Cdepudeckoe 3epkano https://m.edsoo.ru/a005d2bb
IIpenominenue ceera. AGCOIIOTHBIH
Y OTHOCHUTEIbHBIN MOKa3aTelb
66 npenomienus. [lonHoe BHyTpeHHEee bubmorexa [IOK
P ' . yp https://m.edsoo.ru/bc2e55¢d
orpaxenue. [IpenenbHblit yron
MOJIHOTO BHYTPEHHETO OTPaKEHUS
Pewrenue 3apa4d Ha IpUMEHEHUE
67 3aKOHOB OTPAXEHUS U MIPEIOMIICHUS bubmorexa [IOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nydent B mpusme. Jlucnepeust
. bubmuoreka [JOK
68 cBeta. CJIOXKHBIN cocTaB 0eIoro
https://m.edsoo.ru/d8elc3be
cBeta. IIBeT
69 JIunzbl. ®OKYCHOE PacCTOSIHUE U bubmmoreka [JOK
OITHUYECKas CUJIA JINH3bI https://m.eds00.1ru/60441359
70 [TocTpoeHne n300pa>keHui B TMH3aX bubmmoreka [IOK
U UX CUCTEMaX. Y BEJIMUCHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
N bubmuoreka [JOK
71 n300pakeHM, TOTyYaeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868109
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Bub6nuoreka [JOK

72 T
7143 Kaic orTiHeCKad chetema https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 i I/IMeHI/IMOiD[TI/I FC(I:MiT HYECKOU buGnnorexa LIOK
p p https://m.edsoo.ru/cd174al0
OIITHUKU
74 CKOpOoCTh CBETA U METOBI €€ bubmmoreka [JOK
HU3MEPEHUS https://m.edsoo.ru/f32aab06
Bub6nuoreka [JOK
73 Jlucniepeust caera https://m.edsoo.ru/1el6cchbe
Bu6nuoreka [JOK
76 J4|
HTepepeHI CBeTa https://m.edsoo.ru/5fc0c638
KorepenTnble UCTOUYHUKU. Y CIIOBUSA
77 HaGHi €HUSI MAKCHUMYMOB U bubmorexa LOK
a Y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
Bub6nuoreka [JOK
P
78 CHICHHE 3a/ad https://m.edsoo.ru/3061de2b
Bubnuoreka [JOK
79 I1
PHMCHEHHE HTCp(epeHIIT https://m.edsoo.ru/668edbc8
Bub6nuoreka [JOK
80 aK CBeTa
Jlngpaxuns ceer https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeérka. Y cioBue bubmmoreka [IOK
HaOJI0ICHNUS TIIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
Bbu6nuoreka [JOK
82 Pemenue 3ama
HHeHH Aat https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3agau nommorexa 110

https://m.edsoo.ru/c56¢8158
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Bub6nuoreka [JOK

85 CBTOBbIC ABICHHS B PHPOAC https://m.edsoo.ru/0b36363d

26 O06o001IeHNEe U CUCTEMATU3 A bubmuoreka [JOK
3HaHu o teme "OnTtuka" https://m.edsoo.ru/8a14748b

87 KonrponsHas pabora o Teme bu6mmorexa [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuiibl TpUMEHUMOCTH

28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
3JIEKTPOAVHAMUKHA U TIPUHLIUIIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEITLHOCTH
IlocTynatsl ciennanbHONU TEOPUU bubmmoreka [IOK

89
OTHOCUTEIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeoOpazoBanus

90 Jlopenua. YcioBue NpUYMHHOCTH. bubmmoreka [IOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHHU U COKpAIICHUE JJIUHBI

01 DHeprusi U UMITYJIbC bubmmoreka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ SHEPTUEN U

92 HMITYJIbCOM PEISATUBUCTCKOMN bubmorexa LIOK

https://m.edsoo.ru/b6258ffa

YaCTULIbI. DHEPTUs MOKOs

93 PaBHOBeCHOE TEIIIOBOE U3ITyUYEHHE bubmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMemenus Buna bubmorexa LOK

https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
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https://m.edsoo.ru/1c5ff752

95 I'unotesa M. Ilimanka o kBaHTax. Bubnuoreka [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
Bubnuoreka [JOK
%6 DHEprus M UMITYIILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnbiTer A. T bu6mmorexa [IOK
CroneroBa. 3akoHsl poTordpdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DitHIITeHA 17151
98 ¢doroapdexra. "Kpacnas rpanumna” bubmorexa [IOK
- P pari https://m.edsoo.ru/01ef4556
¢doroapdexra
99 Hasnenue cBera. OnwiTh [1. H. bubmuoreka [JOK
JleGenena https://m.edso00.ru/64b4f966
Bubnuoreka [JOK
1 B I
00 OTHOBBIC CBOMCTRA HACTHI https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoing. /itnaa BOJIHEL ¢
101 b OI?IJI;III[/I aI;Me bI f)LGJIaCTI/I ’ buGnnorexa LIOK
p p P . https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALMH JIBHXKYIIEHCS YaCTHUIIbI
102 KoprnyckyaapHO-BOJIHOBOH AyaIu3M bubmorexa LOK
PHyCKYTAP Y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB HA bubmmoreka [IOK
KpUCTauIax https://m.edsoo.ru/30dbal8c
Cnenuduka U3MepeHuii B
104 MI/IKHOI%I)I/I e CoofﬂomeHI/m buGnnorexa LIOK
POMHUP . https://m.edsoo.ru/65783dec
Heonpeaenénnocrel [ elizenbepra
Bub6nuoreka [JOK
105 P
ClICHHE rpaduHecKuX 33124 https://m.edsoo.ru/e70195bd
b K
106 Pemienue pacu€THbIX 3a1a4 nomoreka LO

https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

Konrpomnsnas pabora o Temam:

Bub6nuoreka [JOK
107 "O CTO", "K -
CHOBHU ’ Hop HYCRYIIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyasin3m
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. IImanerapnas Mojens aToMa bubmorexa [IOK
) p a https://m.edsoo.ru/312b750a
Pesepdopna
Bubnuoreka [JOK
1 I1 b
09 OCTYIIATEL Hopa https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEPTUHM aTOMa BOJIOpPOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIECHHOE bubmmoreka [IOK
HU3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢c
Bubnuoreka [JOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxnonnas Mmogens supa
113 I'eiizenOepra-lBanenko. 3apsa u bubmmorexa [IOK
MAacCOBO€E YMCIO Aapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PagnoakTHBHOCTE
3aKkoH paJIMOAKTUBHOTO pacmnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 U3IYy4YCHUS Bnmnfy}lle n buGnnorexa LIOK
y ) https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTHU HA KUBbIE
opraHusmsl. Jlo3umerpus
DHeprusi CBS3U HYKJIOHOB B si/Ipe.
Snepnbie cunbl. JledexT maccel
AeP fled bubmuoreka [JOK
115 saapa. SAnepHeie peakuuu. SepHoie

peakrtopsl. [IpoGiembr
yIPaBISIEMOTO TEPMOSIIEPHOTO

https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
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CHUHTE3a. DKOJIOTMYECKNE ACTIEKTHI
Pa3BUTUSA SAECPHOU SHEPTETUKHU

Meroas!l perucTpanuu u
HCCIIE0BaHUs JIEMEHTAPHBIX
yactul. DyH1aMeHTaIbHbIC

Bub6nuoreka [JOK

116 B3auMO/iericTBUsA. baproHbI, ME30HBI
p ’ https://m.edsoo.ru/lac08asb
u nentoHsl. [IpencraBnenue o
CrangaprHoil Monenu. KBapk-
[JIFOOHHAs! MOJIENb aJJPOHOB
®dusuka 3a npenenamu CtannapTHON
117 Mozenu. TéMHas maTepus U TEMHas bu6mmorexa [IOK
sHeprusi. EnuncTBO husmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 Oransl pa3BUTUS aCTPOHOMHUHU. bubmmoreka [IOK
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
119 00BSICHEHUS! IPUPOJIbI KOCMHYECKUX bubmmoreka [IOK
00BEeKTOB. MeTO 1Bl https://m.eds00.ru/39¢44028
ACTPOHOMHUYECKHUX UCCIIEAOBAHUIN
CoBpeMeHHbIE ONTHYECKUE
Bubnuoreka [JOK
120 TEJIECKOIIbI, PaIUOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMOc(epHas aCTpOHOMUS
Bun 38é3nn0ro Heda. Co3sesnus,
121 SIpDKHUE 3BE3BI, IIJIAHETHI, UX BUAUMOE buGnnorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588eb
JIBIOKCHUE
Conueunas cucrema. CoHIE.
Bub6nuoreka [JOK
122 ConHeuHast akTUBHOCTb. VICTOUHHK

sHeprun CoJiHIa U 3BE3]

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



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

3BE3/bI, NX OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma

Bubnuoreka [JOK

123
"CHIeKTpaJIbHBIN KJ1ace — https://m.edsoo0.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuoreka [JOK
IOCJIEA0BATEIBLHOCTU https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O
125 MPOUCXO0KIECHUHU U 3BOJIIOLUN bubmorexa [TOK
P ! .. B https://m.edsoo.ru/d09da494
Connua u 3B€37. DTanbl )KU3HU
3BE3]
Muneunsiii IlyTe — Hama 'anakTuka.
126 Tunwl raiakTuk. YEpHbBIE ABIPHI B bubmorexa HOK
i ARP https://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Paciuvpenue

127 Bcenennotii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bbosbmioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
M3IIy4eHUe

128 MacmraOHast cTpykTypa Beenennoii. bubmmoreka [IOK
MeTtaranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npo0iaeMbl bubmmoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
®u3HUeCKUi MPAKTUKYM 110 TEME
"HccnemoBadye MarHUTHOT'O I10JIS

130 MOCTOSIHHBIX MarHUTOB" WJIH bubmuoreka [JOK

"HccnemoBanue CBOMCTB
(dbeppoMarHeTUKOB" WU
"HUccnenoBanue OeUCTBUS

https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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https://m.edsoo.ru/67361aef

MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Du3HUECKU MPAKTUKYM 110 TEME
"N3mepenue cuibl AMiiepa uinu
"N3yuyeHne 3aBUCUMOCTH CHUJIBI
Amriepa OT cuiibl TOKa'" MU
"OnpeneneHne MarHUTHOU
MHAYKIMHY Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Bub6nuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Du3HUeCKU PAKTUKYM 110 TEME
"HccnenoBanue SIBIEHUS
3JEKTPOMArHUTHOW MHIYKUIUU" WK
"OnpeneneHne MHAYKIIUU BUXPEBOTO
MarHuTHOTO momsa"

https://m.edsoo.ru/c36658da

133

Du3NUeCKU IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS
camouHaykiu" i "Coopka
MOJIEJIN HJIEKTPOMArHUTHOTO
resepartopa"

Bub6nuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3nUeCKU IPAKTUKYM 110 TEME
"N3mepenue nepruoa CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPY>KHUHHOTO
MasgTHHKOB"

Bub6nuoreka [JOK
https://m.edsoo.ru/5d159d35

135

Du3nUeCcKUil IPAKTUKYM 110 TEME
"IIpeobpazoBaHue SHEPTUH B
MIPYKUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

Du3HUECKU PAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro TOKa
4epes MOCIeJ0BATENBHO

Bubnuoreka [JOK
https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
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COEIMHEHHBIE KOHIEHCATOD,
KaTyIIKy U Pe3UCTOp" WiIH
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKa"

137

Du3HUECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOU
BOJIHBI"

Bub6nuoreka [JOK
https://m.edsoo.ru/b100661a

138

Du3HUeCKU MPAKTUKYM 110 TEME
"N3mepenne nokaszaTeins
MPEJIOMJICHUS CTEKIA" W
"TTonmyuenne n300pakeHUs B
CUCTEME U3 IIJIOCKOTO 3epKajla U
JUH3BI"

Bubnuoreka [JOK
https://m.edsoo.ru/42569e¢al

139

Du3HUECKU PAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILECTBA
(Ha mpuMepe XKUJIKHX JIMH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSHHS
pacceuBaroIMX JUH3"

Bu6nuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

Du3nUeCKU IPAKTUKYM 110 TEME
"HaGmronenue nudpakuuu,
uHTEp(EPEHITNN U MOJIIPU3ALAN
cBera"

Bub6nuoreka [JOK
https://m.edsoo.ru/8b7ac737

141

Du3nUeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHUIL (I10
¢dororpadusaM TpeKoB 3apsIKEHHBIX
YaCTUI] B MArHUTHOM MoJie)"

Bu6nuoreka [JOK
https://m.edsoo.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

142

®u3HUeCKUi MPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBE UCCJICJIOBAHMUS
¢doroadpdexra" unu "UccnenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HaNpsHKeHus"

Bub6nuoreka [JOK
https://m.edsoo.ru/eb916{82

143

Du3NUeCKU IPAKTUKYM 110 TEME
"UccnenoBanue criekrpa
Pa3peKEHHOT0 AaTOMapHOTo
BOJIOpOJA U U3MEPEHUE TOCTOSHHON
Pun6epra"

Bubnuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paioaKTUBHOTO
¢oHa c ucnoab30BaHKUEM J103UMeTpa”
i "M3ydeHue noriomnieHus 0eTa-
JaCcTHIl aJIIOMAHAEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Du3nUeCcKUil IPAKTUKYM 110 TEME
"HaOnroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUMN JUTS OTIPECIICHUS
IMOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro Motymapus u
spkue 3BE3b1" wiu "Habmronenus B
Teneckon JIyHbl, IUIaHeT,
TYMaHHOCTEM U 3BE3IHBIX
CKOIUIEHH"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/eb916f82
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O06001IeHNEe U CUCTEMATU3 AL
3HaHui. Pone GU3UKM 1 acTpOHOMHH
B AKOHOMHUYECKOH,

Bub6nuoreka [JOK

146 . .
TEXHOJIOTUYECKOM, COLIUAJIbHOU U https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIoBeEKa
O0001IeHNE U CUCTEMATH3AIUS
147 3HaHui. Ponb u MecTo Gu3uKY 1 bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢c
Hay4YHOU KapTUHE MHpPA
O0001IeHNE U CUCTEMATH3AIUS
3HaHuil. Pone ¢pusnueckoii Teopun B
(hopMUpOBaHHUH TIPEICTABICHUH O
14 N Bu6nuoreka [JOK
8 (bu3nuecKoil KapTUHE MUPA, MECTO
o https://m.edsoo.ru/e7d400f4
¢u3nvecKoil KapTUHBI MUpa B 001IEM
PSIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUI O IPUPOJIE
149 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHui 1o reMe "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHui 1o reMe "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001IeHNEe U CUCTEMATU3ALIIHS bubmuoreka [JOK
3HaHui mo teme " JIuHamuka" https://m.edsoo.ru/2dtbafc5
O00011IeHIE U CUCTEMATHU3ALMS Eut6 OK
. HOIMoTEKA
152 3HaHui 1Mo TeMe "CraTuka TBEpIOro 1
p
| https://m.edsoo.ru/3ccad82¢
TENa
O0001IeHNE U CUCTEMATH3AIHUS
o " Bubnuoreka [JOK
153 3HaHUH 10 TeMe "3aKOHBI

COXPAHEHHUsS B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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0O0001IeHYE ¥ CUCTEMATU3 AU
3gaHui 1o teMe "OCHOBBI

Bubnuoreka [JOK

154 o
MOJIEKYJIAPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIMS
155 3HaHuM 1o TeMe "TepMoauHaMUKa. bubmorexa [TOK
| https://m.edsoo.ru/c63f7c10
TermioBble MaIIUHEBI
O00011IeHIE U CUCTEMATHU3ALIIS
156 3HaHUM 110 TeMe "ArperaTHble bubmmoreka [IOK
cocTosHUd BenlecTBa. Pa30BEIE https://m.edsoo.ru/1d36b5b1
nepexonp!"”
O00011IeHIE U CUCTEMATHU3ALIIS
157 3HAaHUHU 10 TeMe "DIIEKTPUIECKOoe bubmorexa HOK
| https://m.edsoo.ru/3bf0def9
oJje
O00011IeHIE U CUCTEMATHU3ALIIS
o " o Bub6nuoreka [JOK
158 3HaHu# 110 Teme "I1oCTOSITHHBIN
N " https://m.edsoo.ru/71453¢ee6
ANEKTPUIECKUI TOK
O00011IeHIE U CUCTEMATHU3ALMS 6 LOK
o nOJIMoTEKA
159 3HaHUHU 110 TeMe "TOKHU B pa3InYHBIX
\ https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHNEe U CUCTEMATU3 A bubmuoreka [JOK
3HaHUH 110 Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IEHIE U
P P . bubmuoreka [JOK
161 cucTeMaTu3als 3HaHUHU 110 TEME
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHAS WHIYKITHS
PesepBHsblil ypok. O0001IEHIE U
P P . bubmuoreka [JOK
162 cucTeMaTu3als 3HaHUHU 110 TEME

"Mexannyeckue koneoanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O600IeHHE 1

. bu6mmorexa [IOK
163 cHCTeMaTHu3allus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMAarHUTHBIE KOJICOAHUS
PesepBHelit ypok. O6o0IeHHE 1
164 CHCTEMAaTU3alKs 3HAHUH 110 TeMe Bubnuoreka [JOK
"MexaHn4ecKue u https://m.edsoo.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHbI"
PesepBHbIil ypok. O000ICHHE 1
P P . bubmuoreka [JOK
165 cHCTeMaTHu3allus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepBHbIil ypok. O000ICHHE 1
P P . bubmuoreka [JOK
166 cHCTeMaTHu3allus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/5bec1c65
OcnoBel CTO
PesepBHelil ypok. O6o0IeHHE 1
167 CHCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuoreka [JOK
"KopnyckynspHo-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHbIil ypok. O000ICHHE 1
P P . bubmuoreka [JOK
168 cHCTeMaTHu3allus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/1f511654
®duznka aroMa
PesepBHelit ypok. O6o0IeHHE 1
169 CHCTEMAaTU3alKs 3HaHUH 110 TeMe Bbu6nuoreka [JOK
"®du3nKa aTOMHOTO SApa U https://m.eds00.ru/905¢5ce0
3J€MEHTapHbIX YacTull"
PesepBHbIil ypok. O0001ICHHE 1
P P . bubmuoreka [JOK
170 cHCTeMaTHu3allus 3HaHUH 110 TeMe

"OnemMeHTsI acTpoduzuku”

https://m.edsoo.ru/2bftb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTUM, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

10.2

YYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOJICIICH:
MaTepuanbHas TOYKA, WHEPIHUAbHAs CUCTeMa OTcuéra, aOCOIIOTHO
TBEPIOE TEJIO, UICAIBHBIN Ta3; MOAEIU CTPOCHUS ra30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM DIEKTPUYECKUM 3apsi — TIpU pPELICHUHU
(bu3nyecKux 3a1a4

10.3

Pacrio3naBate (Qu3ndeckue sBieHUS (MPOLECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETUUYECKOW TEOpPUU
CTPOEHUS  BEIIECTBA M  DJJIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJCHHE Tel,
JBUKCHHUE TI0 OKPYKHOCTH, WHEPIHs, B3aUMOeHcTBHE Teir;, Auddy3us,
OpOYHOBCKOE JABM)KCHUE, CTPOSHUE )KHUJIKOCTEH U TBEPIBIX TEJ, U3MECHCHHE
o0BéMa Ten mpu HarpeBaHWU (OXJAXKIEHUU), TEIJIOBOE paBHOBECHE,
HCMapeHue, KOHAEHCALMs, I[UIABJIEHUE, KpPUCTAILIM3AUUs, KHUIIEHHUE,
BJIAKHOCTh BO3/YyXa, MOBBIIICHUE J1aBJICHUS Ia3a IPU €ro HarpeBaHUM B
3aKpBITOM COCYZE, CBS3b MEXKIy I[apaMeTpamMu COCTOSHHUS rasa B
M30MPOLIECCaX; MIEKTPU3ALKS TEJl, B3AUMOIECHCTBHE 3apsI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBW)KCHUE, HCHOIB3ys  (usnyeckue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPECHHE,
Macca Teja, CUJIa, UMITYJIbC Tella, KHHETUYeCKasi SJHEPrus, NOTCHIMAIbHAS
SHEprus, MexaHudeckas pabora, MeXaHHUECKasi MOITHOCTh; IPU OMIUCAHUH
MPAaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCHOIB3YyEMbIX BETUYUH, UX
0003HAYECHHS W EIUHHIIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO
($U3NYECKYIO BEIMYUHY C APYTUMH BETHYUHAMU

10.5

OnuceiBaTh W3Y4YCHHBIE TEIUIOBHIE CBOWMCTBA TEJN M TEIUIOBHIC SBJICHHS,
UCTIONB3Ys PU3UUecKe BeTHUMHBL: JaBJICHUE ra3a, TEMIEpaTypa, CpeIHss
KHHETUYECKass  JHEPTrus  XaOTHYECKOrO  JIBIDKEHUS  MOJIEKYI,
CpeIHEKBaIpaTUYHAsi CKOPOCTh  MOJICKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTpPEHHSISI dHEprusi, pabora raza, Kod(pPHUIMEHT MOIe3HOTO ACUCTBUS
TEIUIOBOTO JBUTATEJIS; TPH ONMMCAHUU MIPABUIILHO TPAKTOBAThH (PH3UUECKHIA
CMBICTT MCIIOJIb3yEeMbIX BEITUYHH, X 0003HAYCHUS U €IUHUIILI, HAXOJHUTh
(hopMyIbI, CBSI3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEITUYHMHY C JIPYTHMH
BEeITMYHUHAM




10.6

OnuceiBaTh M3yYEHHbIE AJIEKTPUYECKUE CBOMCTBA  BEIECTBA W
AJIEKTPUUYECKUE SIBICHUS (TIPOLIECCHI), UCTIOB3Ys (PU3HMUECKUE BEITNUUHBI:
JJIEKTPUYECKUN 3apsf, JJICKTPUYECKOE II0JI€, HANPSHKEHHOCTD I10JId,
MIOTEHIMAl, pPAa3HOCTb IIOTEHLHUAJIOB;, IPU ONHMCAHUM IPABUIBLHO
TPAaKTOBaThb  (PU3MUECKUI  CMBICI  HCHOJB3YyEMBIX  BEIMYHH, HUX
0003HAYCHHS U EAMHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
($U3NYECKYIO BEIMYUHY C APYTUMH BETHUYUHAMU

10.7

aHaNM3UpOBaTh  (PU3MUECKUE TPOLECCHl U  SABICHHS, HCHOJb3YS
¢u3nvecKkue 3aKOHbI U MPUHIMIIBI: 3aKOH BCEMUPHOTO TAroteHus, I, II u
III 3axonbl Hpr0TOHA, 3aKOH COXpAaHEHUs MEXAHUYECKOW YHEPIHH, 3aKOH
COXpaHEHUs WMIIYJIbCa, [PUHLHUI CYNEPHO3ULHUH CHWJI, [PUHLHUII
paBHOIIpaBUs  MHEPLUAIBHBIX  CUCTEM  OTCYETA;  MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOECHUS BEIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpPEIHEW KHHETUYECKOM DHEPruu TEIUIOBOTO JBHXKECHHUS MOJIEKYI C
aOCOJIIOTHOW TeMIlepaTypoil, MepBbI 3aKOH TEPMOAMHAMHUKHU; 3aKOH
COXPaHEHHUs IEKTPUUECKOTO 3apsia, 3aKoH KyioHa; npu 3ToM pa3nndarb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE H
ycnoBus (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIMIBI ACWCTBUS MAaIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyarb yCIOBHS MX O€30IacHOTO
HCIIOJIb30BaHUs B [IOBCEHEBHOM KU3HU

10.9

BBITIOMTHATE AKCMIEPUMEHTHI TI0 WCCIENIOBAHUIO (DU3MUECKUX SBICHUHN H
MPOLIECCOB C HCIOIB30BAHUEM TPSMBIX U KOCBEHHBIX HM3MEpPEHUH; MpH
sToM (opmynupoBaTh TpobieMy (3amady) W THUIOTE3y Y4eOHOTro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO 000pYI0BaHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NpsSMbIE U KOCBEHHBIE U3MEpEHHs (PU3MUECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTHUMAJIBHBINA CIOCOO M3MEPEHUS M HCIIOJIB30BaTh
M3BECTHBIE METO/IbI OLICHKU IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXAY (DU3UYECKUMH BEIMYUHAMH  C
WCIOJIb30BAHUEM TIPSMBIX HW3MEpPEHUH; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTH pE3yJbTAaThl TOTYYEHHOW 3aBHCHMOCTH
(u3MYECKUX BEIWYUH B BUAC TaOIUIl U TpaduUKOB, AeTaTh BBIBOIBI IO
pe3yJbTaTaM UCCIIeIOBAHUS

10.12

Cobronats nmpaBuiia 6€30MacCHOTO TPyAa MPU MPOBEIECHUH UCCIICA0BAHHMA
B paMKax Yy4yeOHOro SKCIEpHUMEHTa, Y4eOHO-MCCIeA0BATEIbCKOW H
MIPOEKTHOM JEATEIBHOCTHU C HCITIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOHCTB
1 1ab0paToOpHOro 000PYyIOBAHUS

10.13

Pemate pacué€THble 3a7aydl C SBHO 33JaHHOW (PH3MUECKOW MOEIBIO,
UCTIONB3Ys PU3UUECKIE 3aKOHBI ¥ TPUHIIUITEI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUYECKYIO MOJEIb, BRIACTSATH (PHU3UUIECKIE BETHUNHBI
u popmymsl, HEOOXOIUMBIE Al €€ PEIICHUS, MPOBOIUTH PACUETHI H
OILICHUBATh PEAIbHOCTh MOJIYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI




10.14

Pemars KaueCTBECHHBIE 3a7a4u: BBICTPAaNBAThH JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYXKIAEHUW C OMOPOM HA M3YUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

10.15

Hcnonp3oBaTe MpH  pelmIeHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WHPOPMALIMOHHbIE TEXHOJOTHMH I TOMCKa, CTPYKTYpPHPOBaHUS,
MHTEpOpETallud M TPEJICTaBICHUS Y4eOHOH M Hay4YHO-IOIMYJSPHOM
uHpOpMalUY, TOJYYCHHOM M3 pa3iM4YHBIX HCTOYHUKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOyYaeMylo HHPOpMAIUIO

10.16

[IpuBoaUTH TpUMEpPHl BKJIAAa POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00bSICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MHpa,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUHI

10.17

Hcnonp30BaTh TEOPETUUECKUE 3HAHMUS 110 (PU3UKE B IOBCETHEBHOM )KU3HU
s obecnieueHust Oe30MacHOCTH MpU  oOpamieHHMH ¢ npuOopamMHu |
TEXHHYECKUMHU YCTPOUCTBAMHU, JUISI COXPAHECHUS 3I0POBbSI U COOIOICHUS
HOPM DKOJIOTHYECKOT0 TIOBE/ICHHSI B OKpYXKAOLIeH cpeie

10.18

PaGorare B Tpymme ¢ BBIIOJHEHHWEM pPa3IHYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATFHO PACTIPEACISATh 00sS3aHHOCTH
Y IUIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO
OIICHWBATh BKJAJ KAXKIOTO W3 YYAaCTHUKOB TPYNIbl B pEHICHHE
paccmaTpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

11.1

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBbHOCTH JIOJEH, LIEIOCTHOCTh U
€IMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4YuTHIBaTh TPAHHIBI MPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOMIETCH:
TOYEUHBIN JJIEKTPUYECKUHN 3apsl, SAAEpHAas MOJEIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH peIeHNH (U3NYecKuX 3a1a4

11.3

Pacno3naBate (usuueckue sBiIeHUS (IpOIEcChl) MU OOBACHATH HUX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHMKH U KBAHTOBOM (PU3UKHU: dIIEKTpUIECKas
IIPOBOANMOCTD, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JAECUCTBUS
TOKAa, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAas MHIYKIUS,
JeiCTBME MarHUTHOTO I10JI1 Ha IPOBOJAHUK C TOKOM U IBUXKYILUICS 3aps,
AJIEKTPOMAarHUTHBIE KosieOaHus U BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHWE, NperoMiIeHHe, HHTepdepeHuus,
TQpakus U TOISPU3AIMS CBETa, AUCIIEPCHUs CBETa, (DOTORIEKTPUUECKHIMA




s ekt (poroaddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE TUHEIYATOTO
CIEeKTpa  aToMa  BOJOPOJA, CCTECTBCHHAas M  HCKYCCTBEHHas
PaauOaKTUBHOCTD

11.4

OnuceIBaTh U3yYEHHBIE CBOMCTBA BEILIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKHUE, DJIEKTPUUECKYIO MPOBOAUMOCTb PpA3JIMUHBIX Cpel) U
ANIEKTPOMArHUTHBIC SBJICHHUS (TIPOIECCHI), UCHIONB3ys (pu3mdeckue
BEJIMYUHBI:  DJIGKTPUUECKUM  3apsll, CUJa TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, 3IEKTPUUYECKOE COMPOTUBIEHUE, PA3HOCTh IMOTEHIMAJIOB,
D/1C, paboTta TOKa, WMHAYKIHMS MAarHMUTHOTO IOJIS, cwjia Amriiepa, CUia
JlopeHuia, WHAYKTUBHOCTb KaTYyIIKH, DSHEPIHUsl SJIEKTPUUYECKOTO U
MarHUuTHOTO TMOJICH, MEPHOJ U YacToTa KoieOaHui B KoIeOaTenTbHOM
KOHTYype, 3apsii M CWia TOoKa B IIpollecCe€ TapMOHUYECKUX
ANIEKTPOMATrHUTHBIX KoJeOaHul, (POKyCHOE pPACCTOSHHE U ONTHYECKas
CWJIa JIMH3BI, IPU ONMCAHUU TPABUIBLHO TPAKTOBATh (PU3UUECCKUI CMBICIT
WCIIONBb3YEMBbIX BEIWYMH, HUX OOO3HAYEHUsS U €AMHUIIBI, YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIOIINE JaHHYIO (DU3MYECKYI0 BEITUYHMHY C JIPYTHMH
BCIMYNHAMH

11.5

OnwuchiBaTh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOIECCHI, HUCIOJB3YS
¢u3nUecKue BEIMUYUHBL: CKOPOCTH 3JCKTPOMArHUTHBIX BOJIH, JJIHHA
BOJIHBI W 4YacTOTa CBETa, OSHEPrUsl M UMIYJIbC (HOTOHA, TEPHOJ
noJiypacmaja, SHepIrusi CBS3M aTOMHBIX SIeP; MPH ONMHCAHUU TPABUILHO
TPaKTOBaTh  (PU3MUCCKUN  CMBICI  HCHOJB3YeMBbIX  BEIMYHH, HUX
0003HAYCHHS U CIAMHUIIBI;, YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO0 BEIMYHHY C JPYTMMU BEJIMYMHAMHU, BBIYHCIATH 3HAUCHHUEC
(bu3HUeCKOil BETUYNHBI

11.6

AHanu3upoBath  (pU3MUECKHE TpPOIECChl U SABICHHS, HCIOJB3YS
¢usnveckue  3aKOHBI WM TpUHIMIBE:  3akoH  Oma,  3aKOHBI
MOCTIeIOBATEIBHOTO U MApaICIbHOTO COSTUHEHUS TIPOBOJHUKOB, 3aKOH
Jxoyns — JleHna, 3aKOH JJEKTPOMArHUTHOM MHIAYKLIHMH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAaHEHUsI CBETa, 3aKOHbI OTPAXKEHHS CBETa,
3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEHHE DWHIITEHA A5 poTodddekra,
3aKOH COXpaHEHMs DHHEpPruH, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXpAaHEHMS JJIEKTPHUUECKOrO 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
Yucia, MOCTynaTel bopa, 3aKOH paJMOAaKTHBHOTO pacmajia; MpH 3TOM
pa3nuyath CIOBECHYIO (DOpPMYyIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensaTe HamnpaBiI€HHE BEKTOpAa MWHAYKIMM MAarHUTHOIO  IOJIA
IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna

11.8

CTpouTh W OMHCHIBATH U300paKEHUE, CO3AaBACMOE IUIOCKUM 3€pKaJioM,
TOHKOM JTUH30U1

11.9

BBINONMHATE AKCIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3NYECKUX SIBICHUH H
MPOIIECCOB C MCIIOIB30BAaHMEM NPSAMBIX M KOCBEHHBIX H3MEpPEHHIi; MpH
3TOM (QOpMyIHpOBaTh MpolieMy (3agady) W THUIOTE3y Yy4eOHOTo




HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 000pYyI0BaHUS,
MIPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI

11.10

Ocy1iecTBIATh NpSMbIE U KOCBEHHBIE U3MEpPEHHs (PU3MUECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTHUMAJIBHBIN CIOCOO M3MEPEHUS M HCIIOJIB30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEIMYUH C HCIIOJIb30BAaHUEM
NPSMBIX U3MEPEHUI; IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBAThH
pe3yabTaThl MOJTYYCHHOM 3aBUCHUMOCTH (DU3MYECKUX BEIMYHH B BHJE
TaOauI U TpaduKOB, A€7aTh BBIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaAHHS

11.12

Cobronats npaBuiia 6€30MacCHOTO TPyAa MPU MPOBEIECHUH UCCIICA0BAHHUMA
B paMKax Y4yeOHOro SKCIIEpHUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW H
MIPOEKTHOM JEATEIBHOCTHU C UCTIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOHUCTB
1 1ab0paToOpHOro 000PYIOBAHUS

11.13

Pemate pacu€THble 3a7aydl C SBHO 33JaHHONW (PHU3MUECKOW MOIEIBIO,
UCTIONB3Ys PU3UUECKIE 3aKOHBI ¥ TPUHIIMUITEI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJEIb, BRIACISATH (PHU3UIECKIE BETHUNHBI
u popmynsl, HEOOXOIUMBIE Al €€ PEIICHUS, MPOBOIUTH PACUETHI H
OILICHUBATh PEATLHOCTD MOJYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

11.14

Pemars KaueCTBECHHBIE 3a7a4u: BBICTPAaNBAThH JIOTUYECKH
HENPOTUBOPEUMBYIO LEMOYKY PACCYXKIAEHUW C OMOPOM HA W3YUYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

11.15

Hcnonp3oBaTe  MpH  pelmIeHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WHPOPMALIMOHHbIE TEXHOJOTHMH I TOMCKa, CTPYKTYpPHPOBaHUS,
MHTEpOpETallud M TPEJICTaBICHUS Y4eOHOH M Hay4YHO-IOIMYJSPHOM
uHpOpMalUY, TOJYYCHHOM M3 pa3iU4YHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBATh MOyYaeMylo HHPOPMAIUIO

11.16

OOBSICHATh TPUHIUMBI JCUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuyaTh YCIOBUS HX O€30MacHOr0 WCIOIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE NPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOPETUUECKUE 3HAHMUS 110 (PU3UKE B IOBCETHEBHOM )KU3HU
s obecnieueHust Oe30MacHOCTH MpU  oOpamieHHMH ¢ npuOopamMu |
TEXHHYECKHMHU YCTPOUCTBAMHU, JUISI COXPAHECHUS 30POBbSI U COOIIOICHUS
HOPM DKOJIOTMYECKOT0 TOBE/ICHHSI B OKPYXKAOLIeH cpeie

11.19

PaGorares B Tpymme ¢ BBIIOJHEHHWEM pPa3IHYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIISATh 00S3aHHOCTH
U TUIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAlHSX, aJ€KBATHO
OIICHWBATh BKJAJ KAXKIOTO M3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccmaTpuBaeMoil mpoOIeMbl




HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Koa Koa nposepsiemoro

pa3aejia JJEMEHTA

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUWA

1.1

®usuka — Hayka o npupone. Hayunsle MeTonsl
[IO3HAHMS OKPY’KaroILEro MUpa. Pons
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE ITO3HAHMS
PUPOIBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue  (pU3MYECKUX  SABICHUA U
npoueccoB. Hayunble rumnores3sl. Pusnyeckue
3aKOHBl W Teopuu. ['paHuIBl TPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpUHIMI COOTBETCTBHUS.
Pore wm w™ecto ¢usukun B (dopMUpOBaHUU
COBPEMEHHOM HAy4YHOM KAapTHHBl MHpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIIOAEH

MEXAHHWKA

KNMHEMATHKA

2.1.1

Mexannueckoe  ABM>KeHHE.  OTHOCHUTEIBHOCTD
MEXaHMUYeCKoro MABmkeHud. Cucrema oOTcuéTa.
Tpaexropus

Ilepememnienue, ckopocTh (CpedHssi CKOpOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaibHOM TOYKH, HUX IPOCKIHH HA OCH
cucteMbl KoopauHaT. CiokeHue nepeMeleHuil u
CJIO’KEHUE CKOPOCTEMN

2.1

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
IIPSMOJIMHENHOE JBHKCHUE. ['paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHWS,
IIyTH WU IEpPEMELICHUS MaTePUAIBHON TOYKH OT
BPEMEHHU

CBobOoaHOe nazieHne. Y CKopeHne cCBOOOHOTO
najcHus

KpuBonuneiinoe JBHKCHUE. PaBHOMEpHOE
JBWKEHUE MATEPUAIIBHONM TOYKH II0 OKPYKHOCTH.
VYrioBast CKOpOCTh, IMHENHAS CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMUTEIEHOE YCKOPEHHE

TexHuueckue yCTpoHCTBA: CHUIOMETP, IBUKECHHE
CHaps0B, LICIIHbIC U PEMEHHBIE IIepeJadu




[Ipaktuyeckue paboThl. M3MepeHne MrHOBEHHOU
ckopoctu. McciaenoBaHue COOTHOILUEHUS MEXIY
Iy TSMU, IIPOUICHHBIMU TEJIOM 3a
[IOCJIEI0BATEIILHBIE PABHBIE IIPOMEKYTKHA BPEMEHHU
IIPU PAaBHOYCKOPEHHOM [BHM)KEHHHM C HA4YaJbHOU
CKOPOCTBIO, paBHOW Hy0. M3ydeHue IBHKEHUS
IapuKa B BA3KOW KUAKOCTH. M3yueHne ABHKEHUS
Tela, OPOIIEHHOTO TOPU30HTAIBHO

2.2

TMHAMUKA

2.2.1

IIpunnun ortHocutensHocTH [anunes. Ilepselid
3aKk0oH Hprorona. IHepuuanbHbe CUCTEMBI OTCUYETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Bropoii 3akoH HbroToHa 111 MaTepruaabHON TOUKHU
B uHepuuanbHoi cucreme orcuéra (MCO). Tpetuit
3akoH HploTOHA /1711 MaTepuabHbIX TOUEK

224

3akoH BCeMHpPHOro TAroTeHus. Cuma TAKECTH.
[IepBas kocmuyeckast ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJILKEHUS U cuiia TpeHus nokos. Kospourment
Tpenusi. Cuia COnpOTUBIICHUS NPHU JIBHKEHUH Tea
B )KMJIKOCTHU WJIU Ta3e

2.2.7

HOCTynaTeHLHOC U BpalmaTCJIbHOC IOBWKCHUC
abCcoOTHO TBEPOTO Tena

2.2.8

MOMEHT cHIIbl OTHOCUTEIBHO OCH BpallCHUS.
[Inedo cuibl. YcnoBus paBHOBECHs TBEPAOIO TEJIA
B CO

229

Texauueckue YCTPOWCTBA: MOIIUITHUKY,
JBHKEHUE UCKYCCTBECHHBIX CIIyTHUKOB

2.2.10

[Ipaktuyeckne paboTbl. M3ydenue IBUKEHUSA
Opycka 1Mo HaKJIOHHOM IMJIOCKOCTH TOJ ICHCTBUEM
HECKOJIbKUX cuil. MlccnenoBanue 3aBUCUMOCTH CUIT
YIPYrOCTH, BO3HHUKAIOMIKUX B Aepopmupyemoin
Npy>XKUHE U PE3MHOBOM 00paslie, OT BETUUYNHBI UX
nedopmanuu. MiccnenoBanue ycaoBUN paBHOBECHS
TBEPAOTO TEJIa, UMEIOILEr0 OCh BpalllCHUs

23

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NMmnynesc  MaTepualbHOM  TOYKH,  CHUCTEMBI
MarepuaibHbIX TO4eK. Mmmynsc cunel U
M3MEHEHUE UMITyJIbCa Tella

232

3akoH coxpaneHus uminynbca B UCO. PeakTuBHOe

JIBIDKECHHE




233 Pabora cuibl
234 MouHoCTb ChIbI
)35 Kunernueckast sSHeprus MaTepHaJbHOH TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
[TorenumaneHas sHeprus. [loTeHIManbHas SHEPTUs
236 yIpyro ne(popMHUPOBAHHON MPY>KHUHBL.
o [MoTeHuanbHas SHEPTHsI Tena  BOMM3H
MOBEPXHOCTU 3eMIIN
[TorennuanbHbIe U HENOTEHIMATIbHBIE CHITBL. CBSI3b
)37 paboThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHHEM
o MEXAHUYECKOW OJHEPIUM CHCTEMBI TeJ. 3aKOH
COXpaHEHMS MEXaHUYECKOM SHeprun
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHuueckue yCTpOMCTBA: JABUKCHUE  PaKET,
o BOJIOMET, KOTIEp, TPy KUHHBIHA THCTONET
[Ipaktuyeckne  pabGorel.  M3yuenwe  cBsi3u
»3.10 CKOpOCTEH  Teln  Tmpu  HEympyrom  ynape.

HccnenoBanue CBsi3u pabOTHI CUJIBI C M3MEHEHHEM
MEXaHUYECKOU YHEPIUHU Tesa

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
OcHoBHbIE I0JIOXKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuu. BpOyHOBCKOE NBUKECHUE.
Huddysus. Xapakrep JIBUKEHUS u
B3alMO/ICHCTBUS YaCTHUI] BEIIECTBA
Mogenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX

3.1.2 TeJl U OOBSCHEHHE CBOWCTB BEIECTBA HA OCHOBE
9TUX MOJENeH

313 Macca  monekyn.  KonmuectBo — BemiecTsa.

31 [TocTostHHas ABoraapo
' 314 TemmoBoe paBHOBecue. Temmeparypa u €

n3mepenue. [llkana remneparyp Lienscus
Mognens uaeansHoro rasa. OCHOBHOE ypaBHEHME

3.1.5 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HJI€aTbHOIO
rasa
AbGcomoTHas TemmepaTrypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPrMM TEIUIOBOIO JABM)KCHHUS
yactul rasza. [llkana remneparyp Kenbuna

317 VYpaBuenue Kianelipona — MeHzaeneeBa. 3akoH

JanbToHa




["az0BbIe 3aK0HBI. 30Mmponieccs B MAeaIbHOM rase
C MTOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: U30TEPMA,
u30xopa, u3obdapa

TexHu4yeckue ycTporucTBa: TepMOMETpP, OapomeTp

3.1.10

[Ipaktuyeckne paboTel. M3MepeHue  Macchl
BO3JyXa B KIacCHOM KomHate. MccienoBanue
3aBUCUMOCTH MEXJY IapaMeTpaMHU COCTOSHMS

pa3pekKEHHOTo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepmonuHamuueckas  cucreMa.  BHyTpeHHss
SHEPrus TEPMOAMHAMUYECKOM CHCTEMBI M CIIOCOOBI
€€ U3MEHECHUS

322

KomnyectBo Ttemnotsl u  pabora. BHyTpeHHss
SHEPIUsi OJHOATOMHOI'O MJI€aJIbHOIO ra3a

323

Bunsl  Temonepenauu: TEIJIONPOBOAHOCTb,
KOHBEKLHs, u3inydeHue. TemioéMkocTs Tena.
VYaenpHas  TEIUIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIONepe aye

324

IlepBbiii 3akOH TepMoauHaMuKu. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMMKH K U30IPOLIECCAM.
I'paduueckas uHTEpHIpeTalius paboTHI raza

3.2.5

TermoBble  MamuHbl.  [IpuHOMOBL  IEUCTBUS
TEIUIOBbIX MamuH. [IpeoOpa3oBaHusi SHEpPruu B
TeroBbIX MamuHax. Koaddumument mnosie3sHoro
nevictBusa (manee — KIIJ[) TemmoBod MalIvHBL.
Huxn Kapno u ero KITJ{

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpaTtumocTthb
nmpoueccoB B npupoje. TemnoBble ABUTATENH.
DKosornyeckue npo0aeMbl TeIIO3HEPTETHKH

3.2.7

Texuuueckue YCTPOWCTBA: JBUTaTelb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOAWIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktuyeckne paboTel. M3mepeHue yaenbHOU
TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

3.3.1

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u
KUTIEHHE. YIelbHas TEIUIoTa MapooOpa3OBaHMA.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOcomoTHas n OTHOCHUTCJIbHAA BJIaXXHOCTb

BO3ayxa. HaceleHHbI niap




333

Teépnoe Temo. Kpucrammmueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB KpUcTauioB. JKuakue
Kkpuctaiabsl. CoBpeMEHHbBIE MaTepUaJIbl

334

[lnaBnenue u Kpucramusanus. Y 1ejibHas TEIUIOTa
iaBnenus. Cyomumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpoOWCTBa: TUTPOMETp U
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU TIOJIyYECHUS
COBPEMEHHBIX  MaTepUajoB, B TOM 4YHCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH

3.3.7

[Ipaktuyeckne paboThl. M3MepeHue BIAXXHOCTU
BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpuzanus Ten. DJeKTpUuecKui 3apsa. [[Ba
BH/JIA DJIEKTPUUECKUX 3apsi0B

4.1.2

[IpoBOAHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJHUKH

4.1.3

3aKkoH COXPAHCHUA IJICKTPUICCKOI'O 3apdaa

4.1.4

B3aumonerictBue 3apsoB. 3akoH Kynona

DnexTpuyeckoe rnoJie. HanpsixénnocTs
JJIEKTPUYECKOro noJid. IlpuHuun cynepno3unuu.
JInHuy HanPsHKEHHOCTH DJIEKTPUYECKOTO OIS

PaGora CHII AIEKTPOCTATHYECKOTO OJIA.
Ilorennuain. Pa3HOCTH MOTEHIINATIOB

HpOBOI[HI/IKI/I U JOUSJICKTPUKKM B IMOCTOSSHHOM
QJICKTPUYCCKOM II0JIC. I[I/IE)JIGKTPI/I‘ICCKEUI
MNPOHUIIACMOCTDb

OnexrpoémkocTts. KongeHcarop. D1neKTpo€MKOCTh
IUIOCKOTO KOHJEHCAaTopa. JHEPrusi 3apsyKEHHOIO
KOHJIEHCaTopa

Texuuueckue YCTPOMCTBA: JIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTAaTUYEeCKas  3alluTa,
3a3eMJICHHE  3JIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenue
ANEKTPOEMKOCTH KOHAEHCATOPA

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

4.2.1

YcaoBus CyLIECTBOBAHUSA HOCTOSIHHOT'O
aieKTpuueckoro Toka. Hcrounwku Toka. Cuna
TOoKa. IIoCTOAHHBIN TOK




422

Hamnpsokenne. 3akon Oma 1715 yyacTka Lenu

423

ONEeKTpUUECKOE  CONPOTUBIEHHUE. Y IEIbHOE
COIIPOTHBIICHUE BEILIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, napajjieJibHOC, CMCIIaHHOC
COCAUHCHUC ITPOBOJHUKOB

4.2.5

Pabora snexkrpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBkymas cuna (manee — OJC) wu
BHYTPEHHEE CONPOTHBIICHHE WCTOYHHKA TOKA.
3akon Oma  gnsg TmoJHOM  (3aMKHYTOM)
aneKkTpudeckoit nenu. KopoTkoe 3amblkaHue

4.2.8

DneKTpOHHas NPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONPOTHUBJIEHHUS  METAIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

4.2.10

[MonmynpoBonuuku. CoOCTBeHHass W TpUMECHas
IIPOBOAMMOCTD IOJIyIPOBOJHUKOB. CBOMCTBa p-n
nepexoza. IloaynpoBoHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKU TOK B AIEKTPOJIUTAX.
DNEeKTpOoNIUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIU3

4.2.12

DnekTpuyeckuil Tok B razax. CaMOCTOATENbHbBIN U
HECAMOCTOSTENbHBIM pa3psl. Pasznuynble THUIIBI
CaMOCTOATENIBHOrO paspsaa. Momnus. [1nazma

4.2.13

TexHuueckue ycTpoucTBa: aMIepMeTp, BOJILTMETD,
peocrar, HUCTOYHUKH TOKA,
JJIEKTPOHATPEBATEIIbHBIC npudopHI,
AJIEKTPOOCBETUTENbHBIE  IPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIN JUOJ, TEPMUCTOPHL U
(GOoTOpe3nUCTOPHI,  MOJYNPOBOJAHUKOBBIA MO,
rajlbBaHuKa

4.2.14

[Ipaktudyeckue paboThl. M3ydeHue cMeEImaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKAa M €rO
BHYTPEHHET0  compoTuBieHus.  HabOmionenue
JJIEKTPOJIN3a

11 KVIACC




Kon
pa3aena

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

OJIEKTPOAMMHAMUKA

43

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTossHHEIE MAarHuThbl. B3aumoneiictBue
NOCTOSHHBIX MAarHUTOB

43.2

MarnutHoe nosie. BeKTOp MarHuTHOM UHAYKLMH.
[IpuHnun cynepno3unuu. JIuHUKM MarHUTHOU
WHIAYKIUH. Kapruna  nunuit MAaTrHUTHOH
VMHJYKLIHH I10JIs IIOCTOSIHHBIX MAarHUTOB

433

MarnuTHOe nojie mpoBojHUKa ¢ TokoM. Kaptuna
JMHUW TOJISL JIMHHOTO MPSMOTrO MPOBOJHHMKA U
3aMKHYTOT'O KOJIbLIEBOT'O TPOBOIHUKA, KATYIIKH C
TokoM. OmbiT  Opcrepa.  Bzaumopelicteue
MIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HalIPaBJICHUE

435

Cuna JlopeHua, €€ Moaynb M HalpaBJICHUE.
JIBr>keHue 3apsyKEHHOM YacTULIBI B OTHOPOJAHOM
MarHuTHOM noje. Pabota cuisl Jlopenia

4.3.6

SIBIIEHUE DIEKTPOMArHUTHOW HHAYKIUH

4.3.7

[ToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3.8

OJC wuHayKuuu. 3aKkOH 3JIEKTPOMATrHUTHOMN
nHaykuun Gapanes

4.3.9

BuxpeBoe anextpuueckoe nose. IC nHAYKIMH
B NPOBOJHUKE, IBHKYIIEMCS INOCTYINATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10

[IpaBuno Jlenna

4.3.11

NunykrtuBHOCTh. SBNnenue camounaykuun. JJC
CaMOUHTYKITUI

4.3.12

3H€pFI/ISI MAarauMTHOIO IOJIA KaTyIlIKU C TOKOM

4.3.13

DNEeKTPOMarHuTHOE MOJIe

4.3.14

Texauueckue YCTPOMCTBA: IIOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUraTENb,
YCKOPUTEIH 3JIEMEHTapPHBIX 4acTull,
MHIyKIHUOHHAs [1eYb

4.3.15

[IpakTuyeckre paboThl. M3ydeHHe MarHUTHOTO
OJIS1 KaTyLIKH ¢ TOKOM. M cciienoBanue nemcTBus
IIOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sABIEHUS  3JIEKTPOMATHUTHOMN
WHIYKUIUA

KOJIEBAHUMA 1 BOJIHBI




5.1

MEXAHNYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cucreMa. CBobonHBIE
KoJIeOaHusI. I'apmonnueckue KoJieOaHusI.
[lepuon, yactoTa, aMIIUTyAa U ¢aza KojaeOaHHi

[IpyxuHHBII MasTHUK. Maremarnueckuit
MAasiITHUK

YpaBHeHue rapMOHUYECKUX KOJICOaHUH.
Kunemarnyeckoen AMHAMMUYECKOE ONMCAHHE
K0JIe0aTeIbHOTO IBUKECHUS

[IpeBpaiieHe HSHEpPruM MNpu TapMOHUYECKUX
Konebanusax. CBs3p aMIUTUTYAbl KoJeOaHMit
MCXO/IHOM BEJIMYMHBI C aMILTUTYAaMHU KOJIeOaHMit
€€ CKOPOCTH U YCKOPECHUS

KonebarenbHbIit KOHTYD. CBobonHbIE
AJIEKTPOMArHUTHBIE KOJEOAaHUS B HICATBHOM
Koe0aTeIbHOM KOHTYpe. AHAJOTHSI MEXITY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona

3aKOH COXpaHEHHUs OSHEPTUM B UACATHLHOM
KoJe0aTeTbHOM KOHTYpE

BobiHyXIeHHBIE ~ MEXaHWYecKue  KojeOaHWMs.
Pesonanc. Pe3oHaHcHas kpuBas. BeIHyXICHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs.

IlepeMeHnHbII TOK. CuHycouanbHbIN
IIEPEMEHHBIN TOK.

MouHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JNEUCTBYIOLlEE  3HAYCHHE CWIBI TOKAa W
HaIpsKEHUs

5.1.10

Tpanchopmarop. IlpouwsBoacTBo, mnepenada u
notpeOieHue JJIEKTPUYECKOMN DHEPIUH.
OKOJIOTMYECKHE PpUCKM TIpU  INPOU3BOJCTBE
JIIEKTPUYECKON JHEPIUH. KynsTypa
HCIIOJIb30BaHUS ANEKTPOIHEPTUU B
[MOBCEAHEBHOW KU3HU

5.1.11

Texuuueckue YCTPOWCTBA: ceiicmorpad,
JJIEKTPUYECKUIN 3BOHOK, JIMHUHU 3JIEKTpOIepead

5.1.12

IIpakTrueckue paboTHI. HccnenoBanue
3aBHCUMOCTH TIepHOJa MaJlbIx KojebaHuil rpy3a
Ha HUTU OT JUIMHBI HUTU W MAacChl TIpy3a.
HccnenoBanue nepeMeHHOr0 TOKa B LENU U3
IIOCJIEIOBATEIIBHO COCAMHEHHBIX KOHJECHCATOPA,
KaTYILIKW U pe3ucTopa




52

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHUS
pacnpocTpaHEeHHUS. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JJIMHa BOJIHBL. [lonepeyunsie
Y NPOJOJIbHBIE BOJIHBI

522

Wnutepdepeniyss 1 audpakius MeXaHHYECKUX
BOJIH

523

3Byk. CkopocTe 3Byka. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBMSI U3ITy4YEHUs
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrauuss BektopoB E, B wmw v B
3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

525

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
IIPEJIOMIICHUE, nojspuzanusi,  IUppaKIus,
uHTepdepeniys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxama 3J1€eKTpOMarHuUTHLIX BOJH. [IpuMeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI  pagMOCBSA3M W TEJIEBUIICHUS.
Panuonokamusi. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKpYKaroIlEe Cpeabl

528

Texuuueckue YCTPOMWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IHAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paavuolpUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-neup

53

OIITUKA

5.3.1

[IpssMonMHENHOE pPAcIpOCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAXEHHUsSI CBETA.
[TocTpoenne n300paxeHUH B MIIOCKOM 3epKajie

533

[Ipenomnenne cBeTa. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOIOTHBIHN IMOKa3aTeNb IPETOMICHUS

534

Ilonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcusi cBera. CroxHbBI cocTaB 6enoro
cBeta. IIBeT

53.6

CoOuparolye 1 paccenBarolIie JTUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONITUYECKasi CUJla
TOHKOM nuH3BL [locTpoeHue wu300pakeHuil B
COOMpalOIMX M  pacCeMBAIOUIMX  JIMH3aX.




®opMya TOHKOH JIUH3BL. Y BEJIMYEHUE, 1aBACMOE
JIMH30U

537 IIpenensl  NPUMEHUMOCTH  I€OMETPUYECKOU

OIITHUKH

Wutepdepenius CBeTA. KorepenTHsie
533 WCTOYHUKH. Y CJIOBUSI HAOJIIOJCHUS MaKCUMYMOB

U MHUHUMYMOB B MHTEpP(EpPEHIIMOHHON KapTUHE
OT IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakus csera. JudppakuuoHHas pemérka.
53.9 VYcinoBue HaOMOJEHHUS TJIABHBIX MAaKCHMYMOB

IpU TaJEHUM MOHOXPOMAaTHYECKOTO0 CBeTa Ha
TU(QPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonapuzanus ceera

Texnuueckue  yCTpOWCTBA:  O4YKHM,  JIyIia,
5311 ¢doroanmapar, MIPOCKLIMOHHBIN amnmapar,

MHKDPOCKOII, TEJIECKOI, BOJOKOHHAsl OIITHKA,
T(pakuOHHAs peIIETKa, MOJISIPOU

[IpakTuyeckue paboTel. M3MepeHHe mokaszarens
MPEJIOMIIEHUS. HccnenoBanue CBOICTB

5.3.12 5
nzobpaxkennit B nuH3ax.  HaOmonenue

AUCTICPCUU CBCTA

BJIEMEHTHI CIIELIUAJILHON TEOPUU OTHOCUTEJILHOCTH

I'panuiel PUMEHUMOCTH KJIAaCCUYECKOM
MEXaHUKH. [ToctynaTsl TEOPHUH
6.1 OTHOCUTEJIHOCTH: MHBAapUAaHTHOCTb  MOJIYJIS

CKOPOCTM  CBE€Ta B  BaKyyMme, [PUHIHII
OTHOCHUTEJIHHOCTH DUHIIITEHHA

6.2 OTHOCUTENHHOCTh OIHOBPCMCHHOCTHU.
' 33MCZ[JI€HI/IG BPCEMCHHU U COKpAIICHUC NJIMHBL

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsa3p Macchl C DJHeprueid H  HMMITYJIBCOM
6.4 CBOOOTHOMN YaCTHIIbI. DHEPTHsI TOKOS CBOOOIHOM

JaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. dDopmyna Ilnanka cBsI3M dHEPrUu
7.1.1 ¢oToHA ¢ ero 4yacTOTOW. DHEpPrus W HUMITYJIbC
¢dotoHa

OtkpeiTHe U uccaenoBanue  (HoTtorddexra.
OmnpiTel A.T'. CroneroBa. 3akoHsl poTodpdexra




7.1.3

VYpaBuenue DiiHmreiiHa 1A poTorddexTa.
«Kpacnas rpanuna» gorosdexra

7.1.4

Jasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE TEUCTBUE CBETA

7.1.6

Texuuueckue YCTPOMCTBA: ¢doToz1eMeHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUOT

7.2

CTPOEHHME ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTsl Pezepdopna
10 UCCJIEIOBAHUIO CTPOEHUS aToOMa.
[LmaneTapHas MOJeab aTOMa

7.2.2

IToctynarer bopa. M3nyueHue u IOTIIOLIECHHE
(OTOHOB MpH MEPEexo/ie aTOMa C OJJTHOTO YPOBHS
sHepruu Ha Apyroi. Buasl cmextpoB. Crektp
YPOBHEU dHEPrUHU aTOMa BOJIOPOAa
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BousiHoBBIE cBOViCcTBa yacTull. BonHel ne bpoins.
KopnyckynsipHo-BoTHOBOM Jyau3M.
Jludpakiys 37eKTPOHOB Ha KpUCTAIIIAX
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CrioHTaHHOE M BBIHYXKICHHOE  M3JIy4YECHHE.
Y CTpoicTBO M MPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHuueckue  yCTpOMCTBA: CIEKTpaJIbHBIN
aHanu3  (CHEKTPOCKON), Jia3zep, KBaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmtonenue
JIMHEWYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HAOMIOAGHUS U PETUCTPALUH
3JIEMEHTaPHBIX YaCTHII

7.3.2

OTtkpbITHE palrOaKTUBHOCTH. OMNBITHI
Pesepdopna  mo ONpPEIETICHUIO CcOCTaBa
paanoakTUBHOTO M3nmyuyeHus. CoiicTBa anbda-,
Oera-, raMmma-u3Jy4eHHsl. Biusaune
PaIMOAKTUBHOCTHU HA KUBBIE OPTaHU3MBbI

7.3.3

OtkpbiTHE npoTOHA M HelTpoHa. HykiaoHHas
Mmozensb snapa ['eisenOepra — VBanenko. 3apsin
sanpa. MaccoBoe uucio sauapa. M3oromnst

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U TO3UTPOHHBIH
Oera-pacna. I"amma-n3myuenue. 3aKoH
paaMoaKTUBHOIO pacnaaa

7.3.5

OHeprus cBsI3U HyKJIOHOB B sIZIpe. SnepHble CUIIBI.
HledexT macchl sapa

7.3.6

SnepHble peakuuu. JleleHre U CUHTE3 sAEp




7.3.7

SAnepubii  peaktop. TepMOsSACpHBIA  CHHTES.
[Tpo6nembl 1 EePCIIEKTUBHI SIEPHOM SHEPTEeTHKH.
DKOJIOrM4€ECKHE aClEKThI sIIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue yCTpPOMCTBA: JO3UMETP, Kamepa
Bunbcona, siiepHblii peakTop, aToMHas OomOa

7.3.10

[Ipaktuyeckue paboTsl. MccnemoBaHue TpekoB
gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nH0TO Heba. Co3Be3aus, sipKkue 3BE3BI,
IIJTaHEThI, UX BUAUMOC IBUXKXCHUC

8.2

Conneunas cucrema. IlnaHeTs! 3eMHOM TpyIIIBL.
[InaHeTbI-TUraHThl U UX CIIyTHUKH, KapJIMKOBBIC
1a”eTsl. Mansle Tena CollHeYHON CUCTEMBI

8.3

Connne, ¢gorochepa u atmochepa. ConHeuHas
AKTUBHOCTH

8.4

Ncrounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, panuyc, TEeMIEpaTypa, nx
B3aUMOCBA3b. /lnarpaMma «CIEeKTpaJIbHBINA KJ1acce
— CBETHUMOCTB. 3BE3 b1 TJIaBHOM
IOCIICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUISL 3BE3T TJIaBHOM
MOCJIEI0BAaTEILHOCTH

8.6

Buytpennee crpoenne 3BE3a. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BOJIOLUU
CouHiia 1 38E31. DTallbl )KU3HU 3BE3]]

8.7

Mneunslii [1yTs — Hama [Nanaktuka. CiupanbHas
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3J,
ra3a u nblau. [lonoxenue u npuwxenue ConHua B
lNanaxruke. ITnockas u cepudeckas
noacucTemsl ['aakTuku

8.8

Tunbel ranaktuk. PaguorasakTku W KBas3aphl.
UYEpHble AbIpHI B spax rajJakTHK

8.9

Bcenennas. Pacmmpenune BceenenHoil. 3akoH
Xab6mna. Pazberanme ramakTuk. Bospact wu
panuyc Bcenennoii, Teopuss bonpmioro B3pbIBa.
Mogens «ropsueit BcenenHoil». PenukrToBoe
U3JIly4eHHUE




8.10

Macuradbnas
MeraranakTuka.
aCTPOHOMUHU

CTPYKTypa
Hepeménneie

Bcenennoi.
poOIIeMbI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOIrPaMMBbl CpeIHero
o0uiero oopazoBaHus

CchopMupoBaHHOCTh yYMEHHUH pacro3HaBaTh (DU3UYECKHE SBICHUS

(mporieccsl) U OOBSICHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB

BHaI[eHI/IG OCHOBOIIOJdararommMumn (I)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMH, XapaKTEPU3YIOUMMH (PU3NIECKHE POIIECCHI

ChopmupoBaHHOCTh YMEHUN NPUMEHSTH 3aKOHBI KJIACCHUECKOMN
MEXaHHWKH,  MOJEKYIsIpHOW  (U3HKH W TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DU3UKH IJIs aHAU3a U OOBSCHEHUS
SIBJIEHU MUKPOMHUpPa, MAKPOMHUpPA U METaMHpa, pa3inyaTh yCIOBUS
(rpanwuIBl, 007aCTH) MPUMEHUMOCTH (PHU3UIECKHIX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYCHHOCTh
WCIIONIb30BAaHUsI YAaCTHBIX 3aKOHOB;, AaHAIM3UPOBATh (PUINUECKUE
MPOLECCHl, HCMOJIb3yS. OCHOBHBIE  IIOJIOKEHUS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopMuUpOBaHHOCTh YMEHHS pa3iuyaTh YCIOBUS HPUMEHUMOCTHU

Mojienelt PU3NIECKUX TN U TMPOIECCOB (SBICHHUI)

CchopMupoBaHHOCTh yYMEHHsI pelIaTh pacyETHBIE 3aJadyd C SIBHO
3aJJaHHOM M HESIBHO 33JJaHHOM (PM3UYECKOM MOJIENbIO: HA OCHOBAaHUU
aHajM3a YCIIOBHUS BbIOMpaTh (U3WYECKHE MOJENH, OTBEyalolue
TpeOOBaHUAM 3aJ1auH, MIPUMEHSITD bopmybl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIOJBb30BAaHUN  MAaTEMaTUYEeCKUX METOJOB  pElleHus  3ajad,
IIPOBOAMTH  PAacU€Tbl HAa OCHOBAaHMM HUMEIOLIUXCA  JIaHHBIX,
aHAJIN3MPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C

y4ETOM IOJIyYEHHBIX PE3YJIbTATOB

Pemrate kauecTBeHHBIE 33/1a4H, TPEOYIOIIKME IPUMEHEHHS 3HAHUH U3
pa3HBIX Pa3leNoB LIKOJBHOIO Kypca (PU3UKH, a TAKKe UHTErpaIliH
3HAHUM W3 JpPYyIUX [PEIMETOB €CTECTBEHHOHAy4YHOIO LIMKIA:
BBICTPauBaTh JIOTMYECKYIO LETNOYKY pacCyKACHUM C ONOpPOM Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SBJICHHUA




Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAyyHOrO  TIO3HAHUS,
UCTONBb3YeMbIMU B (U3UKE: MPOBOJUTH NpPSMbIE M KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEJIMYMH, BHIOMpAas ONTUMAIBHBIA CIOCO0
M3MEPEHUs U MCIIOJb3Ys U3BECTHBIC METO/IbI OLEHKH MOTPEITHOCTEH
U3MEPEeHUH, MPOBOIUTH HCCIEIOBAaHUE 3aBUCHUMOCTEH (PU3HMUECKUX
BEJIMYMH C WCHOJBb30BAHUEM TIPSAMBIX H3MEpEHHH, OOBICHATH
MIOJTyYCHHBIE PEe3ybTaThl, UCHOIB3Ys (pU3nUecKre TEeOPUH, 3aKOHBI U
MIOHATHS, U JIeNaTh BBIBO/IbI; COOIIONATH MpaBuiia 0€30IacHOro TPyAa
IIPY TIPOBEJICHUH UCCIIEIOBAaHUN B paMKaX y4eOHOT0 SKCIIEPUMEHTA U
yueOHO-HCCIIEZIOBATEILCKOM  AEATENBHOCTH €  HCIIOJIb30BaHHEM
IUQPPOBBIX  M3MEPUTENBHBIX  YCTPOWCTB W J1abOpaTOpHOTO

obopymoBaHus

ChopMUpOBaHHOCTh ~ yMEHUH  aHAJIM3UPOBAaTh U OLECHHUBATH
MOCTE/CTBUSL  OBITOBOM M MPOM3BOJICTBEHHOH  JEATEIbHOCTU
YellOBeKa, CBSI3aHHOW ¢ (U3NYECKUMHU TMPOIECCaMU, C MO3UIUN
HKOJIOTUUECKOM 0e30IacHOCTH; MPEJICTaBICHUH O paloHaIbHOM
[IPUPOJONOIb30BAHUHN, A TaKKe€ pPa3yMHOM  HCIOJIb30BAHUHU
JNOCTWKCHMM HAayKM W TEXHOJIOTMH JUI JAJIBHEWIIEro pa3BUTHS

4eJI0BEUYECKOro 00IecTBa

OBnageHue pa3IMYHBIMH criocobaMu  paboTel ¢ HH(pOpMaImen
(¢U3NUEeCKOro COAEp)KaHUS C  MCIIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTUN; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJM3a 1 OLIEHKU JOCTOBEPHOCTH MOTydaeMoi nHpopMauu
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ChopmupoBaHHOCTE YMEHUN MPHUMEHSTh OCHOBOIIOJATAOIIUE
ACTPOHOMUYECKUE IIOHATUS, TEOPUHM M 3aKOHBl I aHaIW3a |
00BsicHEeHHSI (UBNYECKUX MPOIIECCOB, MPOUCXOISIINUX Ha 3BE3/IAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKOM Cpeae; JBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 U Beenennon




HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon

pa3aeJia/TeMbl

Kona baemenTta

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

MEXAHHUKA

1.1

KNMHEMATHKA

1.1.1

MexaHu4deckoe JABHIKCHUC. OTHOCUTENBHOCTh

Cucrema orcuéra

MCXaHHUYCCKOT'O JOBHXCHUHA.

1.1.2

MarepuanbHas TOUKa.

TpaeKTOpHa

E€ pamryc-BekTop:
7(r)=(x(r) ¥z )=(2)),
TPaeKTOopIIs,

HepeMelleHIre:

AP =7(ty)) =7 (t) =1, -1} =
=(Ax,Ay.A2),

myTs.
CroxeHne nepemememn“l:

N =N, + ¥,

1.1.3

CkopocTh MaTepHUaIbHOU TOUKHU:




Ar

x =r/= (:U_,‘..U.T.U__).

Ar—0

U=

Ax ,
v, =— =x,., @aHaJIOIN4YHO v, =Yy,, U.=Z/.
Ar r_.o .
CrnoeHne CKopocTeil: o, =0, + 0, -
Brluncnenue nepeMeIenys U IyTu MaTeprualbHOU TOYKU IIPU

NPSMOJINHEHHOM JIBUKEHUU BJIOJIb OCH X MO TpaduKy 3aBHCUMOCTH Vx(t)

. AD L, ,
VckopeHIle MaTepHaIbHOIl TOUKIL: d = A_L =0,/ =(a,.a,.a.).
t e x 2"y 2"z,
1.1.4
AL)‘ \ ! \r \r
a =—= =(v,) ', aHanorm4Ho a, =(v, )’ a.=(v.)".
X Af X)r A ¥/, S =/
Ar—0
PaBHOMEpPHOE IIPSIMOJIMHEVHOE JBUYKEHHUE:
x(t) = xg + Voxt
1.1.5
Uy (t) — vo, = const
v(t) — v = const
1.1.6 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKCHUE!




v (t)=vy, +at
a, = const

P

2 _ .2 _~ -y
Uxx Ul.\'_"a.’c('\;‘ '\1)
y THOM _L+b,
IIpi1 JIBIDKEHINI B OZHOM HAIpPABICHHH IyTh S = —1_

e

-T

1.1.7

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO Ta/ICHUS.

Vi

(0] Xo \—

JIBm>keHue Tena, OpOIIEHHOTO MO YTJIOM O K TOPU30HTY:




".\'(r) =Xy +Upf =X, +U,cosa-f
gt , a
l y(©) =y, +U, t +"T =V, + U,sina- r_g7

(U.\' (f) =y, =y,Ccosa

|, (1) =v,, +g,t =v,sina—gr
(
.;l

0

. =—g =const

rq 0q

)

KpuBonuneiinoe nrnxenue. [IBuxeHre MaTepUaIbHOU TOUKH 110 OKPY>KHOCTH.

VYr0Bast ¥ IMHEHHAss CKOPOCTh TOYKHU:

v = wR

IIpy paBHOMEPHOM JBUKEHUU TOYKU 10 OKPYKHOCTH

1.1.8 w = ZTT[ = 2mv

L{eHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

v? 5
Ay = - w“R

ITosnHOE yCcKOpEHHE MaTEpUaIbHON TOUKH

1.1.9 TBépnoe teno. IloctynarensHoe 1 BpaliaTenbHOE ABM)KEHNE TBEPIOTO TEIa
1.2 JMHAMUKA
191 Nuepuumaneubie cucteMbl orcuéra. Ilepsbiii 3akoH Herorona. IlpunHinun
o OTHOCHUTENbHOCTH ["anmunes

1.2.2 Macca tena. InotHOCTS BemecTsa:




p:

<| 3

Cuna. [IpuHIMnO cyneprno3uuuu CUIL:

1.2.3 N X K
FpaBHoaeﬁCTB =F +F+..
Bropoii 3akon HeroTona: qist MarepuanbHoil Touku B MICO
F1 == ma1
1.2.4 -7
Ap = FAt
F = const
-
£, Fy
1.2.5 Tperuii 3akoH HproTOHA 1511 MaTeEpUAIbHBIX TOYEK:
Fip = =F5
3aKOH BCEMUPHOTO TSATOTEHUS: CUJIbI PUTSKEHUS MEXKTY TOUSUYHBIMU MacCaMu
paBHBI
mpm,
F=6—73
1.2.6

Cuiia TSKECTH. HGHTp TSDKECTH Tea. 3aBUCUMOCTE CHJIBI TSUKECTH OT BBICOTHI h

HaJl TOBEPXHOCTHIO MJIaHeThl paguycoM RO:
GMm

M9 = R + h)?




Cuna ynpyrocru. 3akoH ['yka:

1.2.7 F. = —kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBXEHUS:
FTp = uN
1.2.8
Cuna TpeHus NoKos:
Ep, < uN
Koadduuuent tpenuns
JlaBnenue:
12.9 A
P=7%
1.3 CTATHUKA
l
13.1 i

MoOMEHT CHJIBI OTHOCUTEIILHO OCH BpalCHUA:

IM| = FL, rae | — muieyo cuisl

OTHOCHUTEJILHO OCH, IPOXO0ALIel uepe3 Touky O NepneHIuKyIsIpHO PUCYHKY

1.3.2

Ientp macc Tena. LleHTp Macc CucTeMbl MAaTEPUAIIBHBIX TOYEK:




- -

myry + myry+...

T: =
e my +my+...

B onHOpoaHOM 10OJIE TSIKECTH
(g = const)

HCHTP MACC TCJIa COBIIAAACT C €TO LICHTPOM TAKCCTHU
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Ycnosus paBHoBecus TBEpaoro tena B UCO:

(M, +M,+...=0

3

1.34 3akon Ilackans
JlaBiieHue B )KUJIKOCTH, okoseics B MCO:
1.3.5 _
p =Dpo +pgh
3akoH Apxumena:
FApx = —FByuirecn
1.3.6 €CJIM TEJIO U KUAKOCTH IokoATcd B MCO, To
FApx = P9 Vorirecn
YcnoBue njaaBaHus Tel
1.4 3AKOHbBI COXPAHEHHN A B MEXAHUKE
NMmynsc MaTepuaibHONU TOUKU:
1.4.1 - -

p=mv




NMIyiec CUCTEMBI TEII:

1.4.2 - - -
p=pt+p+..
3aK0H U3MEHEHUS U COXpaHCHUS UMITyJIbCa:
B ICO
Ap = A(pl +p2t.. ) = FlBHeHJHAt + FZBHeHJHAt+' -
B CO, ecinu
143 - > -
Ap = A(py +pp+...) =0
, €ClI
FlBHeLUH + FZBHemH+- .=0
PeakTtuBHOE OBMIKCHUE
F
‘i(;"(“
X
144

PaboTa cuibl Ha MaJIOM MEpPEMEIICHUH:

A= }}:‘ |A7|-cos o= F, - Ax




o F

()]
MOoOIIHOCTD CHUIBI:

145 eCJId 3a BpeMsI
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI
AA
P=— =F-v-cosa
AT Ar—0
Kunerndeckas sHeprusi MaTepraIbHON TOYKH:
. mv?  p?
1.4.6 KA T 2m
BaKOH N3MCHCHUSL KHHCTH“ICCKOﬁ :')HeprI/II/I CUCTCMBbI MaTepI/IaHBHBIX TOYCK: B
HUCO AExun = Al + A2 + ...
IloTenumanpHas SHEpIus:
JJIA IIOTCHIOUAJIbHBIX CHUJI
Ay = ElrmTeHu - EZHOTeHLL_: AEHOTEHLL
1.4.7

HOTCHI_[I/IaJIbHaH OHCPIUsa MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM ITOJIC TAKCCTHU:

EHOTeHu = mgh

[TorennuanbHast SHEPrus ynpyro aeopMupoBaHHOTO Teja:




kx?
EHOTeHu = T

1.4.8

3aK0OH U3MCHEHHUS U COXPAaHCHUA MEXaHH4YECKOI OHCPIUU:

Euex = Exun + Enorerm-

B IICO AE,ex = Asgcex menorerm. cans
B IICO AE,ex = 0, €CIH Ascex renorenm cax = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

'apmoHnueckue KoyiebaHusi MaTepHalbHOW TOUYKd. AmmiuTyga #u - (asa
kosebanuii. Kunematuueckoe onucanue:

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

v, (D =x/,

a(H)=(v,),= —o'x(f) = a, + o'x=0,
IZIe X - CMEIIEHUE U3 PAaBHOBECHSL.

JInHaMu4eCcKoe onucaHue:

ma, = —kx,
k = mw?
OTO0 3HAYHUT, YTO
F, = —kx.

DHepreTu4ecKoe ONMCaHue (3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUN):




CBs3b AMIIIUTY AbI KoJIeOaHUI CMCUICHUA MaTepHaHLHOfI TOYKHU C aMIJIUTyJaMU

KoJIeOaHUH e€ CKOPOCTU M YCKOPEHHUS:

Upee =04, a__ =&’ 4

[Tepron 1 yacToTa KOJICOAHMIA:

r=2_1
® AY

[Teproa manbix cBOOOAHBIX KOJIeOaHU MATEMAaTUYECKOTO MAasITHUKA:

/
1.5.2 T=2n|—
g
[Tepuon cBOOOTHBIX KOIEOaHUN TPYKUHHOTO MasiTHUKA!
. m
T =41t T
1.5.3 Brinyxnennsie koneOanus. Pezonanc. PesonancHas kpuBas
[Toniepeunsle ¥ MpoAOdbHBIE BONHBL. CKOPOCTH paclpoCTpaHEHHs U JIMHA
BOJIHBL:
1.54

Wutepdepennyst u audpaxiys BOJIH




1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKVYJIAAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

Mopenun  crpoeHuss rasos, JKMAKOCTeM M TBEpABIX Ten.  Ilycts
TepMOJMHAMHUUECKasl cucTteMa (Teao) cocTOMT M3 N OJMHAKOBBIX MOJIEKYIL.

Torga KoJIM4ecTBO BEIIECTBA

N m
2.1.1 V=" m
—4Kciio ABOrajipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAas Macca BelllecTBa
2.1.2 TernnoBoe NBUKEHUE ATOMOB U MOJIEKYJI BELIECTBA
2.13 B3aunmMopeiicTBrue yacTuIl BellecTBa
2.14 Huddyszus. BpoyHoBckoe aBHKEHHE
2.1.5 Mopenb uneansHoro raza 8 MKT
CBs13p MEX 1y JaBICHUEM U CPEIHEN KHHETUUECKON SHEPTrUel NOCTyaTeIbHOTO
TEIJIOBOTO ABUKEHUSI MOJIEKYJI HIealbHOro ra3a (ocHoBHOE ypaBHenne MKT):
1 2 ( ) 2
2.1.6 p=-maw’ =— 1 |==—n-&,.
3 3 ‘ 2 ) 3

rre m0 — macca OJTHOM MOJIEKYJIbI,




<|=z

- KOHLEHTPALUs MOJIEKYJI

2.1.7 AbcomotHas Temmneparypa: T =t +273K
CBsi3p  TeMmmepaTypbl raza Cco CpeAHEM  KHHETHYECKOW  sHepruei
MOCTYIATEIHOTO TETJIOBOIO JBMKEHUSI €T0 MOJIEKYJI:
2.1.8 ,
— (mp?) 3
Epoee =| —— | ==kT
B l' 2 2
2.1.9 VYpaBuenue p = nkT
2.1.10 Mopeins nieanbHOro ra3a B TEpMOJAUHAMUKE:




| VpaBrerse MerreieeBa — Kianeipora
| BeIpevKeHHe U1 BHYTPeHHeH SHepTHH
VpaBHeHIe MeHeneeBa — KianelipoHa (TIpHMeHHMEIE (DOPMEI
3aMc):
m pRT

pV=—RT =vRT =NkT, p=
n H

BeIpakeHIe I8 BHYTpPeHHell 3HepITi 0JJHOATOMHOIO IJI€aTbHOIO

rasa (ImprMeHIMEIe OPMEI 3aImICH):

o3

2

VRT =3 NT =3 RT =ve T=3 p1
2 21 veoo2

2.1.11

3akoH [lanbToHa JU1s 1aBIEHUS CMECH Pa3pEKEHHBIX Ta30B:

P=pi+pat.

2.1.12

N3omporneccyl B pa3peKEHHOM Ta3e C MOCTOSHHBIM 4YHCIIOM Moiiekyl N (c
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V)C
uzotepma (T = const): pV = const ,

nzoxopa (V = const):




P
== t
T cons

u3obapa (p = const):
v t
— = cons
T
I'pacuueckoe npencraieHne n3omnpoueccos Ha pV-, pT- u VT- quarpammax.

OO0BbEeIMHEHHBI TA30BbINA 3aK0H:

pvV .
T = cons

JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_IeHHI:Ie 1 HCHACBIIICHHBIC ITaPbI. KauecTtBeHHast 3aBUCHMOCTD INIOTHOCTH

2.1.13 U JIaBJICHUSI HACBHIILIEHHOT' O ITapa OT TEMIIEPaTyphl, KX HE3aBUCUMOCTh OT 00BEMa
HACBILLIEHHOTO Mapa
BnaxnocTs Bo3myxa.
OTtHOcuTENbHAS BIAXKHOCTB!
2114 5o P pu(D
B pHaCbuunapa(T) B pHacmmnapa(T)
5115 M3MeHeHne arperaTHbIX COCTOSIHMH BEILLECTBA: UCHApPEHUE M KOHACHCALus,
o KMIIEHUE )KUJIKOCTH
2.1.16 N3MeHeHue arperaTHeIX COCTOSSHUM BEILIECTBA: [UIABJICHUE U KPUCTAJLUIM3ALINS
2.1.17 ITpeoOpazoBanue 3Hepruu B (ha30BBIX Mepexoax
2.2 TEPMOJANHAMUKA
2.2.1 TeroBoe paBHOBeCHE U TEMIIEpaTypa




222

BnyTtpeHnHss sHeprus

Tennonepenaya kak cnoco® M3MEHEHHs BHYTPEHHEH SHEprun 63 COBEPIICHHS

223 pabotbl. KoHBEKIMS, TEMIONPOBOAHOCTD, H3ITyUYeHHE
KonuuecTBo TemioTsl.
22.4 VY nenbHas TEIUIOEMKOCTD BEILIECTBA C:
Q = cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa miasieHus A Q = Am.
VY aenpHas TEmI0Ta cropaHus Tommaa q: O = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
2.2.6 A =phV
Brraucnenue pabotsl no rpaduky npouecca Ha pV-auarpamme
I1epBblil 3aKOH TEPMOAVHAMUKH:
Q1z = AUsz + A1 = (U = Uy) + Ay,
2.2.7
Annabara:
Q12 = 0= A1, = (U, — Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumsbie mpomeccs
[Ipunuumne! aeictBus Ternosbix MamuH. KIT/:
229 T 0l o
marp marp marp
2.2.10 MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:




Zmrp  xom g fxon

Max N = Ngamo =
Kap T. T

Harp Harp

VYpaBHeHHE TEIIOBOro OanaHca:

2.2.11
Ql +Qz +Q3+: 0
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE

OnexTpu3anus Tea U e€ NposBICHUs. DJIEKTpuUecKuil 3apsa. JIBa Buaa 3apsa.
3.1.1 DONEeMEHTApHBIA JJIEKTPUUECKUN 3apsAl. 3aKOH COXPAaHEHUS AJIEKTPUYECKOTO

3apsaa

B3aumonerictBue 3apsinoB. Toueunsle 3apsasl. 3akoH KyoHa:

B OJIHOPOJAHOM BELIECTBE C AUBJIEKTPUUECKON POHUIIAEMOCTBIO &
3.1.2

ol 1 lale
e’ dmeg, 17

3.13 Onextpuueckoe nojie. Ero neiictBue Ha 37E€KTPpUUECKHE 3apsi /bl

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

) F
Qr[po61-u;u>'1

3.14

[Tone Toueunoro 3apsna:

E. = kL




OAHOPOJHOC IT0JIC:

>

E = const.

KapTuns! nMHMIA HaPsHKEHHOCTH ATUX TOJIEN

3.1.5

HOTCHI_[I/IaJIBHOCTL SJICKTPOCTATHUYCCKOI'O MTOJIA.

Pa3zHocTh mOoTEHIIMANIOB U HAPSIKEHUE:
A1z = q(¢1 — ¢P2) = —qAd = qU.
[ToreHmanpHas S3HEPTUs 3apsAa B JJIIEKTPOCTATUYECKOM TIOJIE:
W =q¢

A=-AW
[ToTenuuman 3J1eKTpOCTaTUYECKOTO OIS

¢_ﬂ
q

CBs3b HaHpH)KéHHOCTI/I noJjis1 U pa3sHoCTU IMOTCHLUAJIOB I OJHOPOAHOIO

anekTpocTarndeckoro noss: U = Ed

3.1.6

[IpuHIUI CynIepIO3ULUH 3JIEKTPUYECKUX ITOJICH:

- - -

E=E1+E2+,¢=¢1+¢2+

3.1.7

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH IIPOBOJHUKA
Et=0

, BHYTpHU U Ha IIOBEPXHOCTH IPOBOJHUKA (p = const




318 I[I/IBJIGKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC. I[I/IBJIGKTPI/I‘-IQCKaSI IMPOHUIIACMOCTDb
BCIICCTBA €

Konzgencarop. D1neKTpoEMKOCTh KOHIEHCATOpA:

q
c==+
U
3.1.9 )
3J’ICKTpOeMKOCTB IMJIOCKOI'0 KOHJACHCATOpa:

£€yS
= = C
a o

Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

q =CI1+CI2+---'U1 = U2 =---1Cnapann_cl+c2+---

3.1.10 IlocnenoBaTeabHOE COSAUHEHHIE KOHACHCATOPOB:

11 1
U=Uit Uz @y =Gz = — =t ot
nocn

DHeprus 3apsKEHHOTO KOHJEHCATOopa:

3.1.11 qU _CU* ¢°
=22 "

3AKOHBI ITOCTOAHHOI'O TOKA

Cuia Toka:

3.2.1 At |5 0

IlocTosaHEII TOK: I = const

JIst moCTOSIHHOTO TOKa q = It




Ycaopus CYHICCTBOBAHHUA SJICKTPUICCKOT'O TOKA.

322
Hanpsoxkenne U u OJIC E
3axon OMa 1 ydacTKa Lenu:
323 [ = U
R
DNEKTPUUECKOE CONPOTUBIIEHHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJHOPOJHOTO
394 IIPOBOJHMKA OT €T0 JJUHBI U CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEIIECTBA.
2. :
R=p-
Py
Hctounuku Toka. 3/]C uCTOUHMKA TOKA:
E _ ACTOpOHHI/IXCl/IJI
3.25 =
q
BHyTpeHHEee cOpoTHUBIEHUE HCTOYHHUKA TOKA
3axoH OMa 1151 IoJHOM (3aMKHYTOM) 3nekTpuueckor nenu: E = IR + Ir, otkyna
/ E
" Rr
3.2.6
E.r
327 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB:

I=11+12+..,Ul=02=_,,




1 1 4 1 4
Rnapann Rl RZ

HOCHGI[OBaTeHBHOe COCAUHCHHC MMPOBOJHUKOB!
U=Ul1+02+..,11=12=..,
RHOCJI = Rl + R2+ .

Pabota snekrpuueckoro toka: A = [Ut.

3axoH /[xoyns — Jlenna:

Q =1I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t
MOIHOCTB 3JIEKTPUUECKOTO TOKA:
AA .
P=— =JU
At Ar—0
TeroBast MOILIHOCTB, BbIAENSIEMAs HA PE3UCTOPE:
., U* .
P=I"R=—=1U
3.2.9 R
MoIHOCTh UCTOYHHUKA TOKA:
AA
—_— CT. G —
R=—2=  =H
? Ar—0




3.2.10

CB00OO/IHBIE HOCUTEH AJIEKTPUYECKUX 3apsA70B B MPOBOJHUKAX. MeXaHU3MBI
IIPOBOJAUMOCTU TBEPABIX METAJLIOB, PACTBOPOB M PACILIaBOB JJIEKTPOJIUTOB,

ra3oB. [lonynpoBoaHuku. [1omynpoBogHUKOBBIN AUOT

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHuueckoe B3aMMOJCHCTBHE MAarHuToB. MarautHoe 1one. Bekrop

MarHuTHOM UHAYKLUUH. [[puHIMI CynIepro3uLiui MarHUTHBIX MTOJIEH:

- - -

B = Bl +Bz+

JluHuy MHIYKUMM MarHUTHOTO mojis. KapTuHa AMHUN MHIAYKIUA MarHUTHOTO

I10JIs ITOJIOCOBOI'O U HOIIKOBOOGpaSHOFO IIOCTOSAHHBIX MaroHuToOB

332

OneiT Opcrena. MaruutHoe mosie NpoBOAHMKA ¢ TokoM. Kapruna nuHuit
MHAYKIMM MarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOI'O

KOJIBLICBOI'O TPOBOAHHMKA, KATYIIIKU C TOKOM

333

Cuna Amnepa, €€ HalIpaBJIEHUE U BEJINYUHA:
F, = IBlsina

, TJI€ 0. — YTOJI MEK/ly HAIIPaBJICHUEM IIPOBOJHUKA U BEKTOPOM

-

B

334

Cuna JlopeHua, e€ HanpaBJIEHUE U BEJINYUHA:

Fnop =l q | vBsina

IZI€ 0. — YToJl MEXy BEKTOpaMu

. I[BI/DKGHI/IG Sapﬂ)KeHHOfI YaCTUllbl B OAHOPOJHOM MAarHuTHOM I10JIC




3.4

OJIEKTPOMATHUTHAA MHYKIMA

[ToTok BEeKTOpa MAarHUTHOM MHIYKIIUU:

® = B,S = BScosa

B

3.4.1 s
G2
34.2 SBnenue anekrpomariuTHOW nHAYKIMK. D/1C nHayKumuu
3aKOoH AJIEKTpOMarHuTHOW nHaykuu dapanes:
AD
343 E=—— = —(I):
At A0
<ja1n‘
Y
!
(———=
3.44

SJIC MHAYKIMHU B IPSMOM IPOBOJHHUKE UIMHOM |, TBHKYIIEMCSI CO CKOPOCTBIO

v

WLl




B OJTHOPOJIHOM MarHuTHOM MoJje B:
| E; |= Blvcosa

, TJIE 0. — yTOJI MeX Ay BEKTOpoM B 1 Hopmaibto

-
-

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI [Hv

TO
| E; |= Blv
3.4.5 IIpaBuiio Jlenna
NHAyKTUBHOCTB:
L= (o))
]
3.4.6 , umu @ =LI.
Camounnykuus. IC caMOMHAYKIUU:
AT
E=-L~| =-LI,
At
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM:
347 LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1




Konebarenbubiit  koHTYp. CBOOOAHBIE DSIEKTPOMArHUTHBIE KOJIEOaHUS B

UJeabHOM KOJIeOaTeThbHOM KOHTYpE:
7.0 - \
J' q( T) =quxsul|. ®f+(p0 l

![I( t) =q; =@q, cos| ot +q@,)=1__ cos(wof +q,)

®opmyna Tomcona:

T =2nVLC
, OTKy1a
21 1
W= =
T ALC

CBsi3p aMIUIMTYABl 3apsja KOHJEHcAaTopa C aMIUINTYIOM CHIbl TOKa IpHU

CBOOOJHBIX AJICKTPOMATHUTHBIX KOJICOAHMSIX B HJICATHHOM KOJIEOATEIIEHOM

KOHTYpeE:
Lo
Denax =
®
3.5.2 3aKOH COXpaHEHHUsI YPHEPTUHU B UJCATHOM KOJICOATEIbHOM KOHTYpE:
3.53 BrIHyXIeHHBIE 3JIeKTPOMarHUTHBIE KosieOanus. Pesonanc

354 [Tepemennsrii Tok. [IponsBoacTBO, mepeaaya U NOTPEOICHUE SIEKTPUUECKOM

SHEPruu




cu® LI’ cu’_ LI’
> - = > = —== = const.

o

CBolicTBa 2JIEKTPOMAarHWTHBIX BOJIH. B3auMmHas opueHTalus BEKTOPOB B

3JIEKTPOMATHUTHOM BOJIHE B BaKyyMe:

3.5.5
E1lBlc

156 [llxana >1eKTpOMArHUTHBIX BOJIH. lIpyMMEHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

3.6 OIITUKA

3161 [IpsamonHENHOE pacpOCTPaHEHHE CBETA B OAHOPOJAHOM cpene. TodeuHblit

ncTo4HUK. JIyd cBera

3aKOHBI OTPa)KEHUs CBETA.

a=pf
3.6.2
alp
T7777777777

3.6.3 [TocTpoenne n300pa>keHMI B INIOCKOM 3epKaiie

3aKOHBI IPEJIOMJIIEHUS CBETA.
364 [Ipenomnenue cBera:

nysina = n,sinf.

AOCOIOTHBIN MTOKa3aTeb MPETIOMIICHHS:




n =
abc ”
OTHOCHTGHBHLIﬁ IIOKA3aTcClIb HpeHOMHeHI/IHZ
n,

n = —=
OTH n, v,

XoJ 1y4yen B Ipu3Me.

\"l = \"2 - ”:}.l = ”2}.:

CoOTHOIIIEHHE YaCcTOT U COOTHOIICHHUE JJIMH  BOJIH IpU  [OCPEXOALC

MOHOXPOMATHYCCKOI'0 CBCTA YCPEC3 I'PaHUIly pa3aciia ABYX OITHYCCKUX CPCH:

ny,<ny n,
Oy “
3.6.5
I1omHOE BHYTpEHHEE OTpaXKECHHUE.
IIpenenbHbIii yroil OJIHOIO BHYTPEHHETO OTPasKEHUS:
. 1 Ny
Sinay, = =—
Noru n,
166 CoOupatomye u paccenBaronie JuH3bl. ToHKas nuH3a. oKycHOE paccTosHUE

M OIITUYECKAs CHUJIa TOHKOM JTUH3HI:




®opmyJia TOHKOM JIMH3bL:

3.6.7 d T

F\ h

f

WV
B ciydae pacceuBaronieil JINH3bL:

1
D0 = F =—0,
D

h Ifl
—1
d

H
3.6.8
Xoa iyda, HpOLIEALIErO JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
orntudeckoil ocu. Iloctpoenue n300pakeHU TOYKM M OTpe3Ka MpsIMOMl B

C06HpaIOH_[I/IX H paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAX

3.6.9 doToanmapaT Kak onTHYecKuit mpubop. a3 kak ontuyeckas cucrema




Wntepdepennust cBera. KorepeHTHble HCTOUYHUKU. YCIIOBUS HAOJIOICHHS
MakCUMYMOB M MHUHHUMYMOB B HHTep(EpPEHIHMOHHOW KapTHHE OT JABYX

CI/IH(l)a3HLIX KOTCPCHTHBIX UCTOYHUKOB:

2
3.6. MaKCHIMYMBI — A=2m=, m=0,+1,£2,+3, |
3
MITHIIMYMBI — A=(2m+1)-, m=0,£1,£2,+3
Hudpakmus ceeta. Judpakunonnas pemérka. Y cloBue HAOMIOISHUS TIaBHBIX
MaKCHMYMOB ITPH HOPMaJIbHOM MaICHUH MOHOXPOMATHYECKOTO CBETA C ITTMHON
3.6.11 BOJIHBI A Ha PEIIETKY ¢ epuoaoM d:
dsing,, = mim=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cBeta
4 KBAHTOBAS ®U31KA
4.1 KOPITYCKYJISIPHO-BOJIHOBOI Y AJIU3M
4.1.1 I'unore3za M. [Tnanka o kBanrax. @opmyina Ilnanka: E = hv
®otoHbl. DHeprus (hoToHa:
E=hv="C
=hv=—=pc
4.1.2
Nmmynbe ¢poToHa:
_E hw h
p= c ¢ A




4.1.3 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl poTodddexra
VYpaBuenue DiiHmrelHa 11 GoTorddexTa:
ECl)OTOHa = ABbixosia + Eyyymax
rae,
4.1.4 he
EEI)OTOHa =hv = 7!
Evunmax = % = eUsay
JlaBneHue cBeTa.
4.1.5 JlaBiieHrE CBETa Ha MOJIHOCTHIO OTPAXKAIOILYI0 NOBEPXHOCTh U HA MOJIHOCTBIO
MOTJIOLIAIONIYIO TIOBEPXHOCTD
4.2 OU3NKA ATOMA
4.2.1 IInanerapHas moxens aroma
[Toctynatsl Bopa. M3nyuenue u noryomieHre GOTOHOB MPH MEPexo/ie aToma C
OJIHOT'O YPOBHS SHEPTUU HA JPYTOM:
422 he
hv, =—= |E,, -E,
“mmn
JInHeyaTpie CIEKTPHI.
423 CrniekTp ypOBHEM dHEPruu aToMa BOOpoAa:

_ -1363B

n 2

n-

E

n=1,273, ..




4.3

OU3NKA ATOMHOI'O A/IPA

4.3.1

Hyxnonnas mognens siapa [eiizenGepra — MBanenko. 3apsin siapa. MaccoBoe

yucio sapa. M3oromnsl

432

PagnoakTUBHOCTE.

Anbda-pacnan:
A Al 4

bera-pacna.

DNeKTpOHHBIN B-pacman:

A Ay, 0, =

[To3utponnslii B-pacnan:
AXoAY + Je+v,

I'amma-usnydenue

433

3aKOH paIMOAKTUBHOTO pacmajia:
-t
N(t) = Ny * 2T
[Iycth m — Macca paMOaKTUBHOTO BelIeCTBA. Toraa

-t
m(t) =mgy* 2T

434

SAnepHble peakuuu. JleleHUe U CUHTE3 sAEp







