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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3nke Ha ypoOBHE cpeaHero oomiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUH U TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTeabHOU
nporpammebl, mpenctaBieHHbix B ®I'OC COO, a Takke ¢ yu€roM denepanbHON paboueit
nporpaMMbl BociuTaHus W KoHuenmmm mnpenopaBaHust ydeOHOro mnpenmera «®Dusuka» B
oOpazoBaTenbHBIX  OpraHu3anusax Poccuiickoit ®enepanuu, peanu3yloONIMX OCHOBHBIC
o0pa3oBaTeabHbIE TPOrPaMMBI.

[Iporpamma 10 ¢u3uke omnpenenser o0s3aTeNbHOE NPEAMETHOE  COAEpIKaHue,
YCTaHaBJIMBAaeT PEKOMEHIYEMYIO I10CIIE0BAaTEIbHOCTh M3YYEHUs TEM M pas3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHocTed oOydatomuxcsa. Ilporpamma mno ¢usuke paér
MpPEJCTaBICHUE O IEJSX, COACP)KaHUM, OOIIeH cTpareruu O0y4eHHs, BOCHUTAHUS M PAa3BUTHA
o0yyaromuxcs cpeZicTBaMu yueOHoro npeaMera «Pu3ukay Ha yriayOonéHHOM ypOBHE.

Nzyuenne kypca ¢u3MKK yriryOJIEHHOTO YpOBHS IO3BOJSIET pEANM30BaTh 3a7adyd
podecCHOHANIBHON OpPUEHTAllMM, HApaBICHO HA CO3JIaHHE YCIOBHM Ul MPOSBICHUS CBOUX
WHTEIUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KWKABIM  OOYJarOmMMCs, KOTOPBIE
HEOOXOIUMBI sl TNPOJNODKEHUS 00pa3oBaHMs B OpraHu3alusaX MpogecCHOHATBHOTO
00pazoBaHMsI 1O PA3IMYHBIM (PU3UKO-TEXHUYECKUM M HHKCHEPHBIM CHEIIHATHLHOCTSIM.

B mporpamme mo Qusmke OnpenensioTcs IUIAHUPYyEeMble pe3yJbTaThl OCBOCHUS Kypca
¢u3nkn Ha YpOBHE CpeaHero oOmero o0pa3oBaHUA: JIMYHOCTHBIE, MeTalpeIMeTHbIE,
npeaMeTHBIC (Ha yrTyOJIéHHOM YpoBHE). HaydHO-METO0I0rnYecKol OCHOBOU IS pa3paboTKu
TpeOOBaHUI K JINYHOCTHBIM, METAlpeIMETHbIM M IMpPEIMETHBIM pe3yibTaTaM o0ydyaroIiuxcs,
OCBOMBILIUX TPOrpamMMy I0 (pHU3UKE Ha YpOBHE CpeaHEro o0Imiero oopa3oBaHus Ha yriIyOJIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢pusuke BKIIOYAET:

IUTaHUPYEMbI€ PE3yibTaThl OCBOCHMS Kypca (U3MKM Ha YriayOnEéHHOM YPOBHE, B TOM
9HCcIIe TPEIMETHBIC PE3YIIbTATHI 0 TOaM O0yUICHHS;

coJiep>kaHue yueOHoro npeamera «Pu3nkay 1o rogam o0yyeHuUs.

[IporpaMma mo ¢u3uke UMeeT NPUMEpPHBIA XapakTep U MOXKET ObITh MCIIOJIb30BaHa
YUUTETSIMH (PU3HUKH [T COCTABJIEHUS CBOMX PaOOYMX MPOTrPaMM.

[IporpaMmma 1o (¢u3MKe HE CKOBBIBAET TBOPYECKYI0 MHULMATUBY Y4uTeled U
MPEJOCTABIISICT BO3MOXKHOCTH [UIS peau3alliil  Pa3IMYHBIX METOIUYECKUX TIOAXOJ0B K
IpenoaBaHui0 (U3UKU Ha YriyOJNEHHOM YPOBHE IPU YCIOBUU COXPAaHEHMs 00s3aTelbHOMN
YacTH COZIEpKaHMs Kypca.

®dusnka Kak Hayka 0 Haubosee o0IMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAUeCTBE yU4EeOHOro
MpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIAJ B CHCTEMY 3HAHHH 00 OKPYXAroIIeM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA IS €CTECTBEHHO-HAy4YHBIX YUEOHBIX
IIPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUN, U3ydaeMbIX
XUMHUEH, Ouonoruei, ¢uznyeckoi reorpadueil u actpoHomuen. Vcnonbp3oBaHUE U aKTUBHOE
NpUMeHeHnE (DU3NYECKUX 3HAHUM OMPENETUII0 XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHHS KOCMOCA, MONYyYEHHMS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMM. M3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
(opMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa OOydaromerocs, B (OpMHpPOBAHUE
YMEHUH NPUMEHSATh Hay4HbIH METO/ O3HAHUS IIPU BBINOJTHEHUH UMH YUYEOHBIX HCCIIe0BAaHUM.



B ocHOBy kypca pu3uku Ha ypoBHE CpemHero oOmiero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOPBIE MOKHO pACCMAaTPUBATh KaK MPUHITUIIBI €70 TTIOCTPOSHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEM KypC SIBJISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepHall U3 BCEX pa3fiesioB (U3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUYECKOW, TaK U
COBpEMEHHOMN (hU3UKH.

Hoea cenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (u3uku oObEIUHEH
BOKpYT (u3nueckux Teopuil. Beaymmm B kypce siBisieTcss (OpMUpOBaHUE MPEACTABICHHUI O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TTOJIC.

Hoea cymanumapuzayuu. EE peanusanus npennonaaraeT UCIoIb30BaHHE I'YMaHUTAPHOTO
nmoTeHIMana GU3NIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PH3HUKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYCCKIMH, HPABCTBEHHBIMU U KOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoea npuxnaonou Hnanpagiennocmu. Kypc ¢usuku  yrayOa€HHOTO  ypOBHSA
MpearnoiaraeT 3HaKOMCTBO C IMUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTUYCCKHUX MPUITIOKEHUIN
M3y4YEHHBIX TEOPUU U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIUX MpEACTaBICHUMN
U COBPEMEHHbBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOIOTUH.

Hoesn IKkonocuszayuu peanusyercs MOCPEIACTBOM BBEACHUS DJEMEHTOB COJCpXKaHUS,
MOCBAUIEHHBIX SKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPBHIE CBSI3aHBI C PAa3BUTHEM
TEXHHUKHU U TEXHOJIOTHH, a TaKkKe 00CYX ACHUS MPOOJIEM PAllMOHATBHOTIO IPUPOIOTOIH30BAHUS U
9KOJIOTMYECKOM 0€30I1acHOCTH.

OcBoeHue conepkaHus MPOrpaMMBbI 1O (GU3UKE JOIKHO OBITH MOCTPOCHO HA MPHUHIIMITAX
CHCTEMHO-/ISATEIIbHOCTHOT0 TTox0/1a. [t hu3ukm peanu3anus STHX MPUHIAIIOB Oa3upyercs: Ha
WCIIONBb30BAHUU CAMOCTOSITEIBHOI'O0 JKCIEPUMEHTa KaK IOCTOSHHO JAeHCTBYIOIIEro (akropa
yuebHoro mponecca. g yriayOn€HHOrO YPOBHS — 93TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHUYECKOr0 JKCIEPUMEHTa, BKIIIOUYAIOMIETO (POHTATbHBIC YYCHHYECKHE OIBITHl IMPU
W3y4eHUHW HOBOTIO MaTepualia, JadopaTopHble paboThl M paboThl mpakTukyma. I[Ipu sTOoM
BO3MOXHBI JIBa crioco0a pean3anuu (pU3NIECKOro MpakTukyma. B mepBom ciydae MpakTUKyM
npoBoautcs nu6o B koHue 10 u 11 xmaccoB, mubO mociie MepBOro WU BTOPOrO MOJYTOAWM B
KaXJIOM M3 STHX KJaccoB. BTopoil cmocod — 3T0 mHTEerpanus padoT MPakTHKyMa B CHCTEMY
n1abopaToOpHBIX paboT, KOTOphIE MPOBOASTCA B Mpollecce u3ydeHus pasnaena (temsl). [Ipu aTom
oJ| padoTaMH MPAKTUKyMa MOHUMAETCSI CAMOCTOSTEIBHOE HCCIIEI0OBAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BUAa €3 MoIaroBoi HHCTPYKLIUH.

B nporpamme o ¢u3zuke cucreMa y4eHHMUECKOro AKCIIEPUMEHTA, Ta00paTOPHBIX padoT 1
MPaKTUKyMa TPEJCTaBlIeHa eMHBIM IepeuHeM. BrIOOp TeMaTUKH JJis 9TUX BUJOB YICHHUECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS y4yaCTHHUKaMU 00pa3oBaTeNbHOro Mpolecca MCXOAs U3
0COOEHHOCTEW TOYpPOYHOTO IUIAHUPOBAaHMA M OCHAIleHWs Kabuneta ¢usuku. [Ipu sTOM
o0ecrieurnBaeTcsl OBJaJIeHUE OOYYAIOIIUMUCS YMEHUSMU IPOBOAUTH MPSIMbIE U KOCBEHHBIE
W3MEPEHUs, MCCIECIOBAHUS 3aBHCUMOCTEH (PM3UYECKUX BEIMYMH M TIOCTAaHOBKY OITBITOB IIO
MIPOBEPKE MPETOKEHHBIX TUIOTES.

Bonbiioe BHUMaHWE yIenseTcs PelIeHHI0 pacu€THBIX W KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUIA pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33Ja4M C SIBHO 33aJIaHHOM M HESBHO 3a/IaHHOM
(U3NYIECKOl MOJENBIO, MTO3BOJISIONINE MPUMEHATh U3YYCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
W3 OJHOTO pasjeia Kypca, Tak U MHTETPUPYS NPUMEHEHUE 3HAHWHM U3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJau MPUOPUTETOM SIBIISAIOTCA 33JaHUsd Ha OO0bSCHEHUE/TIpe/icKa3aHue
MpoTeKaHus (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOLICH >KU3HM, TpeOyromue BbiOopa
(bu3nuecKoi MoAeIu A CUTYalluu PAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TtpeboBaHmsimu PI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecrie4eHnIo yuyeOHOro mporecca Kype (GU3MKH yriiyOJaEHHOTO YpOBHS Ha YPOBHE CPETHETO
o0mero oOpa3oBaHUs MIOJKEH H3y4aThCsA B YCIOBUSAX MpEAMETHOro kKaOmHeTa. B kaOuHeTe
(bu3MKN JOMKHO OBITH HEOOXOIMMOE JTab0paTOpHOE 00OPYAOBAHUE TSI BHITIOTHEHUS YKa3aHHBIX
B IIporpaMMme 1o (U3MKe YUYEHHYECKUX OIBITOB, JTA0OPATOPHBIX padOT M paboOT MpaKTHUKyMa, a
TaK)Xe JEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JleMoHCcTpanimoHHOEe 000pynoBaHue (GOpMHUPYETCST B COOTBETCTBHUH C IPUHITUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M OOECTIEYMBACT MOCTAHOBKY IEPEUMCIICHHBIX B IPOrpaMMe T10
¢u3nKe KIIOYEBBIX JEMOHCTpAlUil JUIs HCCIIEJOBAaHUS M3Y4YaeMBIX SIBIEHUH M IPOLIECCOB,
SMITUPUIECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTropHoe 00OpyAOBaHHME Ul YYCHHUYECKHX MPAKTUYECKUX paboT (opMupyercs B
BHJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temaruuyeckue KOMIUIEKTHI JaOOpaTOPHOrO OOOPYAOBAaHUS JOJKHBI OBITH
MTOCTPOCHBI Ha KOMIUICKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W NU(POBBIX MPHUOOPOB, a TaKKeE
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE U (POBBIX TaOOPATOPHIA.

OCHOBHBIMHU 1IeNIIMU U3Y4€HUS (PU3MKHU B 00IIeM 00pa30BaHUU SIBISIOTCS:

(dhopMHpOBaHUE MHTEPECA U CTPEMIICHHUST 00yUArOIINXCSI K HAYYHOMY U3YUEHHUIO TIPUPOJIBI,
Pa3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPYCCKHX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM MeETOAe TO3HaHWsS U (HOpMHpPOBaHUE
HCCIIEI0BATEIBCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

(hopMHpOBaHNE HAYYHOTO MHPOBO33PCHHUSI KaK pe3yibTaTa HM3yYeHHS OCHOB CTPOCHHS
MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE YMEHHI OOBSCHATH SIBICHUS C HMCIONB30BaHUEM (DU3MUYECKMX 3HAHWHA U
HAyYHBIX JI0Ka3aTeJIbCTB;

(hopMHpOBaHUE TIPEACTABICHUN O POJMU (QU3UKU ISl Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOT A,

pa3BUTHE TMPEICTABICHHI O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaTbHOMN
JIeATENbHOCTH, CBSI3aHHBIX C (U3UKOW, MOATOTOBKA K JajbHEWIIeMy OOYYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3THX IieNiell 00ecreunBaeTCcsl pelIeHuEM CIeAYIOMMX 3a/1ad B IpOIecce
n3yueHus Kypca (U3MKU Ha YPOBHE CpPEeIHEro o01iero oopa3oBaHus:

MPUOOPETEHUE CHUCTEMBl 3HAHUU 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUAX, BKIIOYass MEXaHUKY, MOJICKYSIPHYIO (PU3HKY, FIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI aCTPOPU3UKH;

(hopMHpOBaHUE YMEHUI PUMEHATHh TEOPETHUECKUE 3HAHUS Il OOBSICHEHUS (PU3NYECKUX
SIBIICHUH B IPUPOJIC U LIS TPUHATHUS TPAKTHYECKUX PEIICHHUI B IOBCEIHEBHOW KHU3HH,

OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 33[ad C SBHO 3aJlaHHON (PU3MUYECKON MOJENbIO,
3aja4, MOAPA3yMEBAIOUIMX CAMOCTOSTEIbHOE CO3/aHue (PU3MUECKOW MOJENH, aJeKBaTHOU
YCJIOBHUSIM 3a/1a4H, B TOM YHMCIIE 33714 HHKCHEPHOT'O XapaKTepa,

NOHUMaHHUE (PU3UYECKUX OCHOB M MPHUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHUECKUX MPOIIECCOB, UX BIMSHHS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJIaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS W MPOBENCHUS (PU3MUECKHX
OKCIEPUMEHTOB, aHaW3a M WHTEPIpPETAlli WHPOPMAILMU, OINPEACICHUS JIOCTOBEPHOCTH
MOJyYEHHOT O Pe3yibTara;

CO3JIaHHE YCJIOBUM JUIsl Pa3BUTHUSL YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOM
NeATeINbHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCHoHaIbHOM AesTETFHOCTH, CBSI3aHHON C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIE ypOBEHb H3YyUEHHS
yaeOHoro mpenmera «®Pusnka» Ha YpPOBHE CpeAHETro o00Imero oOpa3oBaHHS BBIOMpAETCS
00y4aroMMUCs, TUIAHUPYIOIUMU TPOAOKEHUE 00pa30oBaHMs MO CIEIUATBHOCTSIM (PH3UKO-
TEXHUYECKOTO MPOQUIIS.

Ha usyuenue ¢pusuku (yriryon€HHbIA ypOBEHB) Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus
orBoxutcs 340 yacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gyacos (5
4acoB B HEIEIIO).

[Ipennaraemslii B mporpamme mo Gu3mnke nepedeHb Jad0paTOPHbIX U MPAKTHUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOP TPOBEJCHUS J1a0OpPaTOPHBIX padoOT U
OIIBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH 00ydaronxcs.



COJEPKAHUE OBYYEHUA
10 KUIIACC

Pasnen 1. Hay4unblii MeTOJ O3HAHUS NPUPOABI.

Odusnka — QyHIaMEHTAIbHAs Hayka o mpupoje. HaydHbrii MeToa MO3HAHUS W METOIBI
WCCIEeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCTepuMEHT U TEOpHsl B Mpoliecce Mo3HaHus Nmpupoabl. HabmoneHue u 3kcnepuMeHT B
¢busuke.

CrniocoObl n3MepeHus: GU3NYECKUX BETUYHH (QHAJIOTOBbIE U IU(POBBIE U3MEPHUTEIbHBIC
MpUOOPHI, KOMIIBIOTEPHBIE AATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUYHH (A0CONIOTHAS U OTHOCUTENbHAS ).

MopenupoBanue GU3MYECKUX SBJICHHUN U MPOILECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TENO, UIeANTbHAS KUIKOCTh, UCABHBIN a3, TOUeUHbIH 3apsin). [ unoreza. duznueckuit
3aKOH, TPAHUIIBI €70 MPUMEHUMOCTU. DU3ndecKas Teopusi.

Pons u mecto ¢usuku B (OpMHUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEIHHOCTH JTIOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomul, npaKmMuKym.

W3mepeHne cuibl TOKA M HalpsOKEHUsS B LENH IOCTOSHHOIO TOKA IpPU ITOMOIIU
AQHAJIOTOBBIX ¥ MU(PPOBBIX H3MEPUTEITHHBIX MPUOOPOB.

3HakoMcTBO ¢ nudpoBoii nabopatopueil mo ¢usuke. [Ipumepsr naMepenust GU3MIECKUX
BEJIMYUH TIPU MOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zngen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe JaBukeHHE. OTHOCUTENBHOCTb MEXAaHMYECKOro BrkeHus. Cucrema
OTCU€Ta.

[Ipsimast u oOparTHas 3a7a4u MEXaHUKH.

Pannyc-BekTop MarepuanbHONM TOYKHM, €ro IHMPOEKUWH HAa OCH CHUCTEMBl KOOpPJUHAT.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpelHsiE CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIIMU Ha OCHU CUCTEeMbl KoopauHat. ClIoKeHHe NEepeMEeleHU 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JIBIKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTePHAbHON TOUKH OT BPEMEHH U UX TpauKu.

CBoOoaHOoe maaeHHe. YCKOpeHHE CBOOOMHOrO TajicHus. J[BrkeHue Tena, OpOIIEHHOro
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHOW TOUKU
OT BPEMEHH M MX IPaPUKH.

KpuBonuneiinoe nBuxeHue. JBUKeHNEe MaTEPUAIbHON TOUYKH 110 OKPYKHOCTU. YTJIOBas U
nuHelHast ckopocTh. [lepumon m uvactora obpamienus. LleHTpocTpeMuTenbHOoe (HOpMaIbHOE),
KacarelibHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTEePHAIbHOW TOUKH.

TexHHueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE TMPOIECCHl: CIHMAOMETpP, JBHXKEHHE
CHapS/I0B, LICTIHBIE, IIECTepEHYATHIC U PEMEHHBIC MePeIauH, CKOPOCTHBIC TUDTHI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETa, MILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHUSI.

Crioco0ObI uccie1oBaHus IBHXKEHUH.

Wnmroctpanus mpeaenbHOro nepexoaa 1 u3MepeHrne MrHOBEHHOU CKOPOCTH.



[IpeoOpa3zoBanne TBMKEHUM C UCIIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue npuxeHus Tena, OpoLUIEHHOr 0 MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIIBHO.

Hampasnenne ckopocTy Ipy JBUKEHUH 110 OKPY>KHOCTH.

[TpeobpazoBanue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHe TyTed, TPACKTOPHM, CKOPOCTEN ABUKEHHUS OAHOTO U TOTO K€ Teja B Pa3HbIX
cUcTeMax OTCYETa.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npakmuxym.

N3ydyeHne HepaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONIPENIETICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHuss NpuU MPSIMOJIMHEHHOM pPaBHOYCKOPEHHOM JBI)KEHHUU IIO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOrO majeHus (PeKOMEHI0BaHO UCTIOIb30BaHuE 1TU(POBOI
nabopaTtopun).

N3ydyenne nBuxeHus tena, OpOLIEHHOrO TOpU30HTainbHO. IIpoBepka rumore3sl o npsiMoi
MPONOPLMOHAIIBHON 3aBUCUMOCTH MEX/y JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyenue nBuKeHUs Tea 10 OKPYKHOCTH € TIOCTOSIHHOW 110 MOAYJIO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH Tepuoja OOpaIleHHs KOHUYECKOr0 MasTHHKa OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

[Tepsslit 3akoH HproToHa. MHEpunanbHble cucteMsl oTcyéTa. [I[pUHIMI OTHOCUTENBPHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUETA (OMpEAeTICHUE, IPUMEDPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uuuu Cull.

Bropoii 3akoH Her0TOHA [U1s1 MaTEpUAIIBHON TOYKH.

Tpetuii 3akon HeroToHa 17151 MaTepualibHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U MHEPTHOM MaccChl.

Cuna TsbkecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAiCHHS OT BBICOTHI Hal
MIOBEPXHOCThIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKEHHE HEOECHBIX Tel M HX
cyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBuxyIierocst ¢ yckopeHueM.

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS CKOJIBXEHUS W CUlIa TPEHUS IIOKOA.
Koadounuent tpenus. Cuna conpoTuBIEHUS NPU ABUKEHUM Tela B KUAKOCTH WIM Trasze, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOT'O IBUKEHUS.

Hasnenue. ['mapocratnueckoe gapieHue. Cuna Apxumena.

TexHuyeckre YCTpPONMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOMIIMITHUKY, JBHKECHHE
HCKYCCTBEHHBIX CIIYTHHKOB.

Memoncmpayuu.

Habntoienue nBM>XeHUs TeNl B MHEPUHUAIBHBIX M HEMHEPIIHATBHBIX CUCTEMAaX OTCUETA.

[IprHIKI OTHOCHUTEIBHOCTH.

Kauenne AByX UMJIMHIPOB WM LIAPOB Pa3HOW MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIUAIbHONU CUCTEMBI OTCUETA.

CpaBHeHUE paBHOAECHCTBYIOLIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tela
Ha €ro yCKOPEHHE B UHEPIIUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cuil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMO/IECHCTBUS TEIL.

N3mepenne macc 1o B3auMoOJICHCTBUIO.

HesecomocTs.



Bec tena npu yCKOpEeHHOM NOIBEME U NAJCHUN.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKkmuxym.

W3mepenne paBHOIEHCTBYIOIIEH CHII IPH IBUYKEHUH OpyCKa MO HAKJIIOHHOW TJIOCKOCTH.

[IpoBepka rumoressl O HE3aBUCHUMOCTH BPEMEHM JBMKEHMsSI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MacChl.

WccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UMHOBOM
obOpaslie, OT UxX JepopMaltH.

N3ydenue nBuKEHUs CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JIErkui OJI0K.

N3mepenue kodddunrienTa TpeHrs Mo BEIUYHHE YIIIOBOro Kod(h(duUIllMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBmkeHUss Opycka IO HAKIOHHOW IUIOCKOCTH C HEPEMEHHBIM
K03 pUITEHTOM TpEHUS.

W3ydyeHne nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOe Teno. [locTynaTenbHoe U BpalaTeabHOE ABUKEHUE TBEPAOIO TeEla.
MoOMEHT cuiibl OTHOCUTENBHO OcH BpaiueHus. [lineuo cunbl. CnoxxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTH Tena.

YcnoBus paBHOBeCHs TBEPAOTO TeENA.

VYcroitunBoe, HEyCTOMUNBOE, OE3pa3TnIHOE PABHOBECHE.

TexHu4ecKre yCTpOMCTBA U TEXHOJIOIMYECKUE IIPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buael paBHOBecCHS.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, npaKmuKym.

WccnenoBanue ycioBuil paBHOBECHSI TBEPIOrO Teja, UMEIOILETO OCh BPAIICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U pacd€T CUJ YIPYTOCTH.

N3yuenune ycToMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO IUIOMIAb OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 MexaHukKe.

NMitynbC MaTepualbHOM TOYKHM, CHCTEMbl MATEpPHAIBHBIX TO4YeK. L[eHTp macc cucTeMbl
MaTepuaibHbIX TOUYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMMItynbC CHITBI 1 ©3MEHEHHUE UMITYJIbCA TeJIA.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

MomeHT umnylibca MarepuanbHOW TOYKHM. lIperncraBiieHHE O COXpAaHEHMHM MOMEHTA
HMMITYJIbCa B IEHTPAJIBbHBIX MOJISAX.

PaGora cunbl Ha MaloM M Ha KOHEYHOM MepemelneHuu. ['paduueckoe mpencrabieHue
paboTHI CHUITBI.

MoOUHOCTh CHIIBL.

Kunernueckast sHeprus mMarepuaibHOMl Touku. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIUM MaTePUATIbHON TOUKHU.

[loreHunanbHble M HeNoTeHIMaANbHbIE cuiibl. [loreHnnanbHas sHeprus. IloreHnuanpHas
sHeprus ynpyro aedopmupoBaHHOW NpyXuHbI. [loTeHIMaNbHAs YHEPrUsl Teaa B OJHOPOIHOM



rpaBuTaloHHOM nosie. [loTeHnnanbHas sHeprus Tejla B TPAaBUTALIMOHHOM I10JIE OJHOPOJHOrO
miapa (BHYTpH U BHe 11apa). Bropast kocMuyeckas ckopocTb. TpeThsi KocMHUECKas CKOPOCTb.

CBs13b pabOThl HEMOTEHLUUATIBHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOW PHEPrHH CHUCTEMbI
TeNl. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymM Ui WICATBHOW KUIAKOCTH KaK CIEICTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKOM SHEPTUu.

TexHU4ecKre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBUKEHUE DPAKET, BOILOMET,
KOMEp, MPYKUHHBIA MUCTOJNET, THPOCKOI, (PUT'YpHOE KaTaHHE HAa KOHbKaX.

emoncmpayuu.

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

H3mepeHne MOIHOCTH CUJIBI.

W3meHeHune sHepruu Teja Mpu COBEPIICHUU PaOOTHI.

B3anMHble npeBpaleHuss KHHETHUYECKOM M NOTCHLIUAJIBHOM SHEPrui IpU JIEHCTBUM Ha
TE€JIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM MaJIEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnusie padomul, RPAKMUKyM.

N3mepenne nmnyieca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TSATH, CKOPOCTH MOJIENTU 3JICKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue COXpaHeHU UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KNHETUYECKOM SHEPTUH TeJla 10 TOPMO3HOMY Y TH.

CpaBHEHHE U3MEHEHUS MOTEHIMAIIBHONW YHEPTUHU MPYKUHBI ¢ paOOTON CHIIBI TPEHUSI.

Omnpenenenre pabOThI CUIIbI TPEHHUSI P JABMXKEHUU TeJla M0 HAKJIOHHOM MII0CKOCTH.

Pa3gen 3. MoJekyasipHas (pu3uKa 1 TEePMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeOPU.

OcHoBHblE TONOXKEHUA MonekynsipHo-kuHernyeckod Tteopun (MKT), ux omnbiTHOE
obocHoBanue. J{udp¢y3us. bpoyHoBckoe ABHKeHHE. XapakTep ABUKEHHUS U B3aUMOJEHCTBHSA
4acTHI] BemecTBa. Moenu CTpOeHHUs Ta30B, KUIKOCTEH M TBEPBIX TNl U OOBSICHEHHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3THX Mojeneil. Macca u pasmepsl Mosekyn (aromoB). KomnyectBo
BeniecTBa. [loctosHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkama temmeparyp
Ienascnus.

Mopens uAcaIbHOrO Tra3a B  MOJEKYISIPHO-KUHETHUYECKOM TEOPUU: YACTHUIBI Tras3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT IPYT C JPYTOM.

lazoBeie 3akonbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(mkana temneparyp KensBuna). 3akon JlamproHa. M3ompomecchl B WOealbHOM Ta3e C
MOCTOSTHHBIM KOJIMUECTBOM BellecTBa. I'paduyeckoe npeacraBieHHe U30MPOLECCOB: U30TEPMa,
n30xopa, nzodapa.

CBsi3b MeXAy [aBJI€HUEM U CpelHEeH KUHETHYECKOH »HHeprueil MmocTynaTelbHOro
TEIJIOBOTO JBIDKEHHMSI MOJIEKYJ MJealbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-
KMHETUYECKOW TEOPUU HICATbHOIO Ta3a).

Cs3p  aOCONMIOTHOM  TeMIeparypbl TEPMOJMHAMHYECKOHM CHUCTEMBl CO  CpeIHEH
KMHETUYECKOM HEpruei NoCTynaTelbHOr0 TEIIOBOIO ABUKEHUS €€ YaCTHII.



TexHuyeckne yCTpoilcTBa U TEXHOJIOTMYECKUE TIPOIECChl: TEPMOMETpP, Oapomerp,
II0JIy4E€HUE HAHOMAaTEPUAJIOB.

Hemoncmpayuu.

Monenu qBUKEHMS YaCTHI] BEIIECTBA.

Monenb OpOyHOBCKOTO JIBUKECHHUS.

Buneoponuk ¢ 3anncero peaibHOro OpoOyHOBCKOTO JIBUKEHUSI.

Huddys3us xuakocTei.

Mogens onwita lltepHa.

[Iputs>keHne MoneKy.

Mogenu KpuCTalIn4eCcKUX PeméEToK.

Habmntonenue u uccnenoBaHue U30MpoLEeccoB.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomuol, nPAKMUKYM.

HccnenoBanue mporecca yCcTaHOBICHHSI TEIUIOBOI'O PABHOBECHS MPH TEIUIOOOMEHE MEX LY
ropsiueii ¥ XOJ0AHON BOTOM.

N3yuenne wu30TepMHUYECKOro Tporecca (PEeKOMEHJOBAHO HCIIOIb30BaHUE ITH(PPOBOI
nabopaTopun).

H3ydeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennogvle mawiunbol.

TepmoauHaMmuueckas (TH) CHCTEMA. 3agaHue  BHEIIHUX  YCJIOBHI JUTS
TEPMOJAMHAMMYECKOM cUCTeMbl. BnHemmnue u  BHyrpeHHue napamerpbl. Ilapamerpst
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHHUS BEJIUYHUH, ONMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YpOBHE.

HyneBoe nauano trepmoguHamuku. CaMONpOU3BOJIbHAS peslaKcalldsl TEPMOJIUMHAMUYECKOM
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wuaeanpHOrO raza B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHUH: YypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaXEHUE JI1 BHYTPEHHEW JHEPruM. Y CIIOBUS NPUMEHHMOCTH
9TOM MOJAENW: HU3Kas KOHIEHTPALMs 4YacTUll, BBICOKHE TeMIepaTypbl. BbelpaxxkeHue s
BHYTpPEHHEH HEPryH OJHOATOMHOTO UJI€aIbHOIO T'a3a.

KBazucratnuecknue u HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJUHAMKKE. Brraucienue padoTel o rpaduky mporecca Ha
pV-auarpamme.

Tenonepenadya kKak crmoco0 HW3MEHEHMs] BHYTPEHHEH OJHEPTrUU TEPMOIUHAMUYECKON
cucTeMbl 6e3 coBepIeHus: paboTsl. KOHBEKIUS, TEIIONPOBOAHOCTD, H3TYUEHHE.

KonnuectBo Ttemnorel. TemnoéMkocTh Tena. YenpHas M MOJISPHAs TEIIOEMKOCTH
BElIeCTBA. YpaBHeHHEe Maiiepa. YenpHas TeIioTa CropaHus ToIuiuBa. Pacuér konuvecTBa
TEIUIOTHI ipu Terutonepenayve. [lonstre 06 aguadbaTHoM mporiecce.

[lepBrlii 3akoH TepMoauHaMUKU. BHyTpenHss sHeprus. KomudyecTBo TemyioTsl U padoTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIMH TEPMOAMHAMUYECKON CUCTEMBI.

BTopoii 3akOoH TEpMOJWHAMMKH [Jii PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBbl MPOXOAUT EAMHCTBEHHAs ajuadara.
AOcommoTHas TemMmeparypa.

Bropoii 3aKk0H TepMOAMHAMUKHU JUIsl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEPEATh
TEIJIOTY OT OoJjiee XOJOJHOro Teina K Oonee Harperomy 0Oe3 kommeHcarnuu (Kiaysumyc).
HeoOpatumocTh NpupOoIHBIX NPOLIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumanbaoe 3Hauenue KII/1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIOJb30BaHUs TEIJIOBBIX ABUTaTenel. TernoBoe 3arpsa3HeHne
OKpY’Karollen Cpeibl.

TexHH4ecKre yCcTpoWCTBa M TEXHOJIOIMYECKUE MPOLECCHI: XONOIUIbHUK, KOHIULUOHED,
JTU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENM, MMapoBas TypOWHA, TMOJYYEHHUE CBEPXHUBKUX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJO0B C HCIIOJIb30BAaHUEM TEILUIOBOTO HAcCOCa,
YTHJIM3AIMsl OMOOPTaHMYECKOTO TOTITMBA /ISl BRIPAOOTKHU «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemmnepaTypsl py aauadaTHueckoM pacIliupeHuu.

Bo3nyminoe oruuso.

CpaBHEHHE yIEIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

Hccnenoanue aanabaTHOrO mpolecca.

KomMrmibroTepHbie MOJIENIN TETIIIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

H3mepenue yaenbHOu TeI0EMKOCTH.

UccnenoBanue nponecca OCTbIBAaHUS BELIECTBA.

Wccnenosanue aguadaTtHoro npoiecca.

N3yueHne B3aMMOCBSA3M HYHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOACUCTBUSL U TEMIIEpaTyphl
KUIICHHS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoowi.

[TapooOpa3oBanne u KoHjaeHcauwus. McmapeHne W KuareHWe. YJenbHas TeIioTa
napooOpa3oBaHMsL.

Haceiiennsle M HeHacwllieHHbIE Mapbl. KauecTBeHHas 3aBHCHUMOCTh IIJIOTHOCTH H
JABJICHUS HACBHIIICHHOTO Iapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BraxHoCcTh BO31yXa. AGCOTIOTHAS M OTHOCHTEIHHAS BIIAYKHOCTD.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[InaBnenue u kpucTaumM3anus. Y AeibHas TerioTa miasieHus. Cyomumarius.

Hedopmaruu tBEpAOro tena. Pactsokenue u cxkatue. Chosur. Moaynes FOnra. Ilpenen
ynpyrux aedopmarui.

TernoBoe pacmMpeHne XUIKOCTEH U TBEPABIX Tell, 00bEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHM3M TEIJIOBBIX KOJIEOAHUIM YacTHI] BEIECTBA KaK MPUYMHA TEIUIOBOTO PaCIIUPEHUS
TeJN (Ha KaYeCTBEHHOM YPOBHE).

[TpeobpazoBanue 3Hepruu B Ga3zoBbIX MEPEXOAAX.

YpaBHeHHe TEII0BOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTskeHHs. KanunspHbie
siBNeHUs. J[aBieHre nmoJ MCKpUBJIEHHON MTOBEPXHOCTHIO kuakocth. opmyna Jlannaca.

TexHuueckrue YCTpOWCTBA M TEXHOJOIMYECKUE IMPOLECCHl: KUIKUE KPUCTAJLIbI,
COBPEMEHHBIC MAaTEPUAITBI.

Hemoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIHKCHHUS.



OMnBITHI ¢ MBUIBHBIMU IIJIEHKAMH.

CmauuBanue.

Kanwnsipueie sBieHus.

Mopenu HeHBIOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MEPEHHS BIaKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOT O BEILIECTBA.

Buapr nedopmarimii.

HaGimrotenne Maisix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

N3yuenne 3aKkOHOMEPHOCTEN UCHIAPEHUS KUIAKOCTEM.

H3mepenne yenpHOM TEIUIOTHI IIaBJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIIIEHHBIX MapoB.

N3mepenune aOCOMIOTHOM BIXKHOCTH BO3AYyXa U OIICHKA MACCHI ITAPOB B TIOMEIICHHUH.

N3mepenne k03pGUIMEeHTa TOBEPXHOCTHOTO HATSKECHUS.

N3mepenune moayns FOnra.

Hccnenoanue 3aBUCHMOCTH AeQopMallii PE3HHOBOT0 00pasiia OT MPHIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. JnexkTpoauHamMmKa.

Tema 1. Dnexkmpuueckoe noJe.

DneKTpu3alus Tel U e€ NpOosBICHUs. DJIEKTPUUYECKUU 3apsal. JBa BUAA 3JIEKTPUUYECKUX
3apanoB. [IpOBOAHMKH, AMAIEKTPUKM M IOJYIPOBOJHUKH. OJIEMEHTAPHBIA SJIEKTPUYECKHUN
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsiia.

BzaumopeiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexrpuueckoe none. Ero neficTBue Ha 3JEKTPUYECKUE 3apsiibl.

HanpsoxkéaaocTs  anekTpudeckoro mojst. [IpoOusiid 3apsa. JIuHWKM  HanpsoKEHHOCTH
3eKTpruYecKoro noiist. OAHOPOIHOE INEKTPUUYECKOE T10JIE.

[ToTeHManbHOCTD 3JIEKTPOCTATUYECKOTO MMOJsA. Pa3HOCTh NMOTEHIIMANIOB M HaNpsKEHUE.
[lorenunanbHass ~ sHepruss  3apsga B JJeKTpocTaruueckoM  mome.  IloreHuman
3JeKTpocTaTuyeckoro mnois. CBs3b HANpPsHKEHHOCTU TMOJIE M PAa3sHOCTH MOTEHLMAJIOB IS
3JIEKTPOCTATUYECKOrO OIS (KaK OAHOPOJHOr0, TaK U HEOJHOPOIHOTO).

[IpuHLUMDI Cyneprno3uLNK 3JIEKTPUUECKUX TOJIEH.

[Tone Touewynoro 3apsna. [lone paBHOMepHO 3apspkeHHOM cdepsl. [lone paBHOMEpHO
3apspkeHHOro mo o0bémy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTunbl 1uHMi HANPSHKEHHOCTH ATUX MOJIEH M SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CII0BHE PaBHOBECHS 3apSA0B.

JIM3AEeKTPUKHY B 3JIEKTPOCTATUYECKOM TToiie. JluanexkTprudeckas IpOHUILIAEMOCTh BEILECTBA.

Konpmencatop.  DnekTpo€MKOCTP  KOHIEHCATOpa.  JJEKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapannensHOEe  coeaMHEHWE  KOHJeHcaropoB.  IlocienoBarensHOe — COeITMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOH/IEHCaTopa.

JIB1>xeHME 3apsHKEHHOM YacTULIBI B OJHOPOJAHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckne YCTpOICTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: 3JEKTPOCKOM, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMIICHUE DIIEKTPOIPHUOOPOB, KOHEHCATOPHI, TeHepaTop Ban ne
['paada.

Jemoncmpayuu.



Y CTpoicTBO U MPUHIUI ACUCTBUS SJIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTpUUECKOe MOJIE IBYX 3apsKEHHBIX IMJIACTHH.

Monenb snekTpocTatuueckoro reueparopa (Baun ge I'paada).

[TpoBOAHUKH B SJIEKTPUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKAas 3aIUTa.

YcTpoiicTBO U AelicTBHE KOHIEHCATOpa MOCTOSIHHON U TIepeMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOMAAW  IUIACTHH,
PAcCTOSIHUS MEXAY HUMHU U JTUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprust 3JAEKTPUYECKOro MOJIs 3apsSKEHHOI0 KOHAEHCATopa.

3apsika U pa3psjika KOHAEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npakmuxym.

OueHka cuJl B3auMOJICUCTBUS 3aPSKEHHBIX TEJ.

Habmroienue npespaiiieHus 3HEPruy 3apsH>KEHHOr0 KOHASHCATOpa B SHEPTHUIO U3ITYYEHUS
CBETONO/1A.

N3ydenue nmpoTekaHus TOKa B LIETIH, COJEPIKaIIe KOHIEHCATOP.

Pacnipenenenne pasHOCTH NOTEHUUAIOB  (HANpPsDKEHUs) NPU  HOCJIEN0BATEIHLHOM
COEIMHEHUH KOHECHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 pe3nucTop.

Tema 2. Ilocmoannwiit 31eKmpu1ecKuii mok.

Cuna Ttoka. [TocTOsSIHHBIN TOK.

VcnoBust  CymiecTBOBaHUS IOCTOSHHOI'O  JJIGKTPUYECKOro TokKa. MWCTOYHUKM TOKAa.
Hanpsoxkenne U u D]JIC E.

3akoH OMa /17151 yJacTKa IETH.

DNEeKTpUUYECKOe  COMPOTUBIEHHE.  3aBUCUMOCTh  COINPOTUBJIICHHUS  OJHOPOJHOTO
MIPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJN TONEPEYHOrO0 CEUEHHUs. YJENbHOE COINpPOTHBIIEHUE
BEIECTBA.

[locnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux nenei. [Ipasuna Kupxroda.

Pa6ora anekrpuueckoro Toka. 3akoH Jxoyna—Jlenma.

MOoOIMHOCTB 3AEKTPUUECKOro ToKa. TermoBas MOIIHOCTb, BhIJIEIsIEMasi HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHBJICHHME HCTOYHHMKA TOKa. 3akoH Owma Ui MOJHOU
(3aMKHYTOM) AJEKTpUUECKOU 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHue.

Konpencarop B 1ienu mocTOSHHOTO TOKA.

TexHuueckre YyCTPOMCTBA W TEXHOJOTMUECKHE IIPOLECChl: aMIepMETp, BOJILTMETD,
peocTaT, CYETUUK SIEKTPUUECKOIN SHEPTHUH.

emoncmpayuu.

N3mepenue cuiibl TOKa U HanpsHKEHUS.

HccnenoBanme 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKCHHS I PE3UCTOpPA, JIAMITBI
HaKaJIUBaHUS U CBETOAMO/IA.

3aBUCHMOCTh COMPOTUBIICHUS ITWIMHAPUYECKAX TPOBOJHUKOB OT JUUIMHBI, TUIONIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHaia.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT COMNPOTHBJICHHS TMPU TOCTOSHHOM
HaIpPsHKEHUU.

[Ipsimoe u3mepenue DJIC. KopoTkoe 3aMblKaHME TaJlbBAHUYECKOTO 3JIEMEHTAa U OLEHKA
BHYTPEHHETO COIPOTHUBIICHUSI.



Crioco0bl coeTMHEHMST UICTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanune pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKkmuxym.

HccenenoBanne CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro ConpoTHUBIEHHS! IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS VIS JTaMITbl HAKAIUBAHUS.

YBenuueHue npejiena u3MepeHust amrnepMmerpa (BoJIbTMETPA).

Nsmepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumocty 3/1C ralbBaHUYECKOr0 3JIEMEHTa OT BpEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanre pa3HOCTH MOTEHIIMAIOB MEXAY IOJOCAMH UCTOYHUKA TOKA OT CHJIbI TOKa
B LICMIN.

HccenenoBanne 3aBUCUMOCTH MTOJIE3HOM MOITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunuix cpeoax.

DJNleKTpruyecKas MPOBOJAUMOCTh PAa3jIMYHbIX BEHIECTB. JJIEKTPOHHAs MPOBOAUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBJIEHHMS  METAJUIOB  OT  TEMIEPATYpBHI.
CBepXInpoBOIUMOCTb.

DnexTpuueckuil ToK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBeHHass W TNPUMECHas MPOBOAMMOCTb IOJNYIIPOBOIHUKOB.
CsoiicTBa p—n-nepexona. [loaynpoBogHKoBbIe TPUOOPHI.

DNEKTpUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs] IUCCOLMALUA. DJIEKTPOIIU3.
3akonbl Papanes Uil JIEKTPOIU3a.

OnekTpuueckuii TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSTENBHBIM pa3psl.
PaznuuHnble TUIIBI caMOCTOATENBbHOTO pa3psaaa. Monuus. [Inazma.

TexHuyeckue YCTpOHCTBA M IHPAKTUYECKOE IPUMEHEHHE: Ta30pa3ps/iHble JaMIlbl,
3NEKTPOHHO-JIy4YeBasi TPyOKa, MOIYMPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (HOTOAHOL,
CBETOAMOJM, TalbBaHWKA, padUHUPOBAHWE MEOW, BBIIUIABKA AIIOMUHUS, JJIEKTPOHHAS
MHUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHHS METAINIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIEKTPOIUTOB.

3akoHsbl anekTponuza dapanes.

HckpoBoii pa3psia u IpOBOAUMOCTE BO3yXa.

CpaBHeHuE NPOBOJUMOCTH METAJUIOB U MOTYNPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTh HOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

Habmtonenue snextpomiusa.

N3mepenue 3apsiia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU AUOA.

Du3uYecKHil MPAKTHKYM.

Crnioco0b1 u3MepeHus GU3NYECKUX BEIUYUH C UCIIOIb30BAaHUEM aHAIOrOBBIX M IU(POBBIX
U3MEPUTENBHBIX MPUOOPOB W  KOMIIBIOTEPHBIX JIATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTETIbHBIE  MOTPEIIHOCTH  HW3MepeHuil  ¢u3nyeckux BenudyuH. OlEHKa TpaHull
IIOTPELIHOCTEH.



[IpoBeneHne KOCBEHHBIX HW3MEPEHHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (PU3HMUECKHX
BEJIMYUH, MPOBEpKa MPEIOKEHHBIX TUIOTe3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMaTHUECKUX
pasnenax «Y4eHUIeCKU IKCIIEPUMEHT, 1abopaTOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHblie CBA3H.

Uzyuenune kypca gusuku yriay0iaéHHoro ypoBHs B 10 kiiacce OCyIIeCTBISETCS C y4ETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Mesxicnpedmemmusvie nonamus, C6A3AHHbIE C USYHUEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
sBJIEHHE, HAydHbI (akT, rumoresa, (uznyeckas BENUYMHA, 3aKOH, Teopus, HaOIIoJeHHeE,
HKCIEPUMEHT, MOJICTUPOBAHNE, MOJIEh, N3MEPEHHUE, TIOTPEITHOCTH U3MEPEHHH, N3MEPUTEITbHBIC
npubopsl, HuppoBas 1adopaTopusl.

Mamemamuka: pelieHue cucTeMbl YypaBHeHuMH. JluHeliHas QyHknus, mapadona,
runepoona, ux rpaduku u cBoiictea. TpuroHomerpuieckue QyHKIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO. BEKTOpHI M HMX MPOEKIUU Ha OCHU
KOOpP/IMHAT, CIIOKEHUE BEKTOPOB.

Buonozua: Mexanuueckoe IBUKEHUE B )KUBOU mpupose, nuddysus, ocMoc, TermioooMeH
KHUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYKAloUmed  Cpeapl,  yTHIHM3aLus
OMOOPraHMYECKOTO TOIUTMBA JJIs1 BHIPAOOTKU «TETLJIOBOI» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HaTsDKEHHE U KaMUTSIPHBIE SIBICHUS B IPUPOJIE, HIEKTPHUECKHE SBJICHUS B )KUBOH MPUPO/IE.

Xumua: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsl Macca, MOJyYeHHe HaHOMAaTepHAIIOB, TETJIOBBIC CBOMCTBA TBEPBIX Tell, )KUIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbl, DJJEKTPUYECKHUE CBOKMCTBA METAJIOB, D3JICKTPOIUTHUYECKAs
JMICCOLMAIHS, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

TI'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozusa: npeodbpazoBaHue ABMKCHUN C UCIIOIB30BaHHUEM MEXAHU3MOB, YUET CYyXOro U
KHUJIKOTO TpPEHHsI B TEXHHUKE, CTaTHMYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméTdaTsie
KOHCTPYKIIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUS! MEXaHUKHU B TEXHUKE (TUPOCKOIM, BOAOMET
W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOH XOJOIWJIBHUK,
KOHJIUIIMOHEpP, TEXHOJOIMM TOJIyYE€HHS COBPEMEHHBIX MaTepuajioB, B TOM YHUCIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTHUH,  OJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
3JIEKTPONPUOOPOB, ra30pa3psiAHbIE JTaMIIb, IIOITYIIPOBOJHUKOBBIE TPUOOPHI, raJIbBAHUKA.

11 KUIIACC

Pa3nen 4. JaekTpoauHaMH KA.

Tema 4. Maznummnoe none.

B3aumoneicTBue NMOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarmurHoe moe.
Bekrop maruuTHON MHAYKUMHK. [I[pUHIMI CylIeprIO3uIIMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
UHIYKLHH.

MarautHoe 1oje MPOBOJHUKA C TOKOM (MPSMOro MPOBOAHMKA, KAaTYyIIKU U KPYIOBOTO
BHUTKa). OmbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJI€HUE U MOAYIIb.

Cuna JlopeHna, e€ HampaBieHHE M MOXYyJb. J[BW)KEHME 3apsyKEHHOW YacTUIBl B
OJHOPOJHOM MarHuTHOM nosne. Pabora cuibl Jlopenna.

MaruuTtHoe nose B Beniectse. PeppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHn4ecKkre yCTpPOHMCTBA M TEXHOJOIMYECKUE IPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHiToOB, JJIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JJICKTPOABHUraTeNb SKOOU, yCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Jemoncmpayuu.

KaptuHa nuHMA WHAYKIMM MarHUTHOTO TOJS TOJOCOBOIO M IMOAKOBOOOPa3HOro
MIOCTOSTHHBIX MarHuTOB.

Kapruna nuHMII MarHUTHOM MHAYKUMM TOJAS JUIMHHOTO THPSIMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT O MPOBOIHMKA, KATYIIKH C TOKOM.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jenictere cuibl JIopeHIIa Ha MOHBI YIEKTPOJIUTA.

Habumroienue nBu>xeHus my4yka 3JIeKTPOHOB B MAarHUTHOM TTOJIE.

[TpuHUMT 1EfCTBUS IEKTPOM3MEPUTENHFHOI0 IPUOOpPa MAarHUTOAIEKTPHUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomut, npaKMUKyMm.

HccnenoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MArHUTOB.

Hccnenoanue cBONCTB (heppOMarHETHKOB.

WccnenoBanue neiicTBUS NOCTOSIHHOI'O MarHUTa HAa PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHMS CUIIbBI AMIIEpa.

Tema 5. InexmpomazHumnan UHOYKYuA.

SBneHue 1EKTpOMarHUTHOW MHAYKUMH. IloTok BekTOopa MarHuTHOM MHAyKuuu. IC
WHAYKIMU. 3aKOH HJIEKTpOMarHuTHoW WHAyKuuu Papanes. BuxpeBoe 3JeKTpUUYECKOE TMOJIE.
Toxku ®dyko.

OJIC UHAYKIIMY B MPOBOJHUKE, ABUKYIIEMCS B OTHOPOAHOM MAarHUTHOM I1OJIE.

IIpaBuiio Jlenna.

NunyktuBHocTh. Karylika HWHAYKTMBHOCTM B LEMNHU IIOCTOSHHOIO TOKa. JSIBiieHUE
camouHaykuuu. 9J1C caMOMHAYKIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TIOJIE.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: HMHAYKLIUOHHAs IIE€Yb,
COJICHOMJ, 3aIlMTa OT JIEKTPU3ALUHU TE PU IBUKEHUHU B MAarHUTHOM 110J1€ 3€MIIH.

JHemoncmpayuu.

Habntoienue siBieHust 3J€KTPOMarHUTHOM WHYKIIMH.

UccnenoBanune 3aBucumoct O/[C MHAYKIMM OT CKOPOCTH HM3MEHEHMS MarHUTHOIO
MOTOKa.

[IpaBuno Jlenua.

[Tanenne MarauTa B aTFOMUHUEBOM (MeIHOIT) TpyOe.

SIBiieHME CAMOMHTYKIIN Y.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS CHIIbI TOKA B
LIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomul, npaKkmuxym.

HccenenoBanue siBIEHUS JIEKTPOMAarHUTHOM MHIYKLIMH.

Omnpenenenre HHAYKINN BUXPEBOIO MarHUTHOTO TTOJISL.

HccnenoBanue siBICHUS CAMOUHTYKIIMH.

COopka Mo/1eH 3JIEKTPOMArHUTHOT'O TeHepaTopa.



Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarenpuas cucrema. CBOOOMHBIE KOJIEOAHMUS.

I'apmonnueckue  komebanusi.  KuHemartmueckoe W JAMHAMHYECKOE  OMHUCAHUE.
DHepretuyeckoe omnucaHue (3aKOH COXpaHEHUsT MEXaHWYecKoW dSHepruu). BriBon
JTUHAMUAYECKOTO  OMUCAHUA TapMOHMYECKMX KOJNIeO0AaHWW U3 WX DHEPreTHYECKOro U
KMHEMaTH4YEeCKOT'0 OMHCAHHUS.

Ammutyna u dasza konebanuidi. CBsI3b aMITTUTYIBI KOJEOAHUN WMCXOMHOW BEJTHMYUHBI C
aMIUTUTyIaMU Kosie0aHuil €€ CKOPOCTH M YCKOPEHHUS.

[lepuoxa u yacrora konebanuii. [leprnon ManbIx CBOOOJHBIX KOIeOaHUN MaTEMaTHUYECKOIO
MasiTHUKA. [leproa cBOOOIHBIX KOIEOaHUI TPYKUHHOTO MasTHUKA.

[TonsiTue o 3aryxamommx KojleOaHUAX. BrIHyXJeHHbIe KojeOaHus. Pe3onaHc.
Pe3onancHast kpuBasi. BnusiHue 3aryxaHust Ha BUJ Pe30HAHCHOM KpUBOW. ABTOKOJICOaHUS.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOILECChl: METPOHOM, 4Yachl, Kadelw,
MY3BIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0y1e0aTeTbHOTO ABUKCHUS.

Habmoienue He3aBUCUMOCTH TIEPUOAA MaJIbIX KOJIEOaHU Tpy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanne 3aryxaromux KoineOaHUN U 3aBUCUMOCTH NEepHoja CBOOOHBIX KoieOaHu
OT CONPOTHUBIICHHUS.

UccnenoBanne konebaHuil Trpy3a Ha MAacCUBHOM MpPY)XKHMHE C LEIbI0 (OPMHUpPOBAHUS
MIpeICTaBICHU 00 UeanbHON MOAETH MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUS YHEPTUU IPHU KoJIeOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BEIHYKICHHBIX KOJCOaHUI.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuxym.

N3mepenue nepuoaa cBOOOAHBIX KOIEOAHUN HUTSHOTO U MPY>KUHHOTO MAasTHUKOB.

W3yuenne 3akOHOB JIBM)KEHUS TeJa B X0€ KOJICOaHWI Ha YIIPYroM ITOJBECE.

N3yuenue ABUKEHUS HUTIHOIO MAasATHHKA.

[IpeoOpa3zoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanne yObIBaHUS aMILUIUTY/IbI 3aTyXAIOMINX KOTEOaHHIA.

HccnenoBanre BRIHYKICHHBIX KOJICOAHMI.

Tema 2. Dnekmpomaznumnsle Konedanus.

Koneb6arenpubiit  koHTYp. CBOOOAHBIE JJIEKTPOMArHWTHBIE KOJEOAHHWS B HJICATHHOM
konebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYIBI 3apsa KOHJEHCATOpa C
aMIUIUTYION CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXPAHEHHUS SHEPTUU B UI€ATbHOM KOJI1e0aTeIbHOM KOHTYDE.

3aryxaromue JJIeKTPOMAarHuTHbIE KoleOaHus. BbIHYXJEHHBIE SJIEKTPOMarHUTHBIC
Kosie0aHusl.

[lepeMenHbIii TOK. MOIIHOCTh NEPEMEHHOrO TOKa. AMIUIUTYAHOE M JEUCTBYIOLIEE
3HAYEHHE CHJIBI TOKA U HAMPSDKEHUS TIPH PA3IMUHON (DOpME 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconQIbHBIN MEpEeMEHHBIA TOK. Pe3ucTop, KOHAEHCATOP U KaTyIIKa WHIYKTUBHOCTH
B LIENI CHHYCOUJAIBHOI0 IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. P€30HAHC HaAIIPS)KEHUM.

Uneanpubiii Tpanchopmarop. [Ipon3BoacTBo, mepemaya U MOTPEOICHHE SIICKTPUUECKON
SHEPTHH.



DKOJOrM4ecKUe PUCKHU MPH IMPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa ucrnonb3zoBaHUsS
3JIEKTPOHEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: DJICKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOrO TOKA, IMHUU JIEKTPOIEpeay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMAarHUTHbIE KOJIeOaHUsI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHHUH OT MHAYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuunorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyxarMUX EKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 371eKTpOMarHUTHOT O T€HEpaTopa.

BrinyKIeHHBIE CHHYCOHIaTbHBIE KOIeOaHusI.

Pesucrop, karyika HHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH IEPEMEHHOT0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUU PE3UCTOPA, KATYIIKUM WHAYKTUBHOCTH M
KOH/IeHCaTopa.

Y CTpoiCTBO M IPUHIIMI JEHCTBUS TpaHChopMaTopa.

Monenb TUHUY 2IIEKTPOIIEPEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

Nzyuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOTO TOKa 4epe3 MOCIIeI0BaTeNIbHO COeIMHEHHBIE KOHAEHCATOpP,
KaTyUIKy U pe3UCTOp.

Habntoienue 31eKTpoOMarHUTHOTO pe30HaHcA.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IIEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL.

MexaHnuyeckue BOJHBI, YCIOBUSI HUX pacnpocTpaHeHus. l[lomepedHble W MPOAOIbHBIC
BosHEL. [lepuon, ckopocTh pacrpocTpaHeHHsl U JJMHA BoNMHbI. CBOMCTBAa MEXaHMYECKUX BOJH:
OTpaXXEHHE, IPEIOMIICHHE, HHTephepeHIHs U AU(PaKITHSL.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEBI.

DJIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4EHHUS! AJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpPHUEHTALIMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX BOJH: OTpPaXXEHUE, MPEJIOMJICHUE, MOJIAPU3ALMS,
uHTepdepeHIus u TudpaKius.

[[Ikana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLIMIIBL paIUOCBA3H U TeNIEBUACHU. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKaOIIel cpebl.

TexHuyeckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbpTpazBykoBas
JTUArHOCTUKA B TEXHUKE M MEIUITHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacPOCTPAHCHHUE MOMIEPEUHBIX M TTPOIOJILHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habutoienue orpaskeHus M NpeoMIIEHUS] MEXaHUYECKUX BOJIH.

HabGmronenune naTepdepeHnnu u 1udpakiinu MEXaHMIECKUX BOJTH.

AKyCTHUECKUI PE30HAHC.



CaoiicTBa yJnbTpa3ByKa U €ro NpuMEHEHHE.

Habntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUITMTYIOW M YacTOTOH
KoJIeOaHui.

HccnenoBanne  CBONCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJsipuzanus, Tuppakuus, UHTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKmuKym.

N3yuenne napameTpoB 3BYKOBOM BOJIHBI.

N3ydenne pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeEHOE pacIpoCTpaHEHUE CBETa B OJHOPOAHOW cpene. JIyu cBera. ToudeyHsbli
HCTOYHMK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune H300pa’keHH B IIOCKOM
3epkasie. Cpepudeckue 3epkana.

[Ipenomienne cBeta. 3akOHBI TpeloOMIIeHUs cBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHuss. OTHOCUTENBHBIM IOKa3arenb INpesoMiIeHHsd. I1ocTOsSHCTBO 4acToThl CBeTa H
COOTHOILIEHKE JUIMH BOJH IPU IEPEXOJE MOHOXPOMATHUYECKOrO CBETA 4YEpe3 IpaHULly pasnena
JBYX ONTUYECKUX CPELL.

Xon nydeii B npusme. Jucnepcust ceera. CinoxHbli coctaB Oenoro cseta. LIBer.

ITonmHoE BHYTpeHHEE oTpakeHHe. [IpenesbHbII yroi NOIHOro BHYTPEHHETO OTPAYKEHUS.

Cobuparome ¥ pacceuBaromue JuH3bL. ToHkass nuH3a. DOKYCHOE pacCTOSHHUE H
ONTUYECKasl CUJIa TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUS TOHKOW CQeprudecKoid
JIMH3BI OT €€ TEOMETPUN U OTHOCUTEIIBLHOTO ITOKA3aTelsl IPEIOMIICHUS.

@dopMyila TOHKOU JIMH3bL. Y BEIUYECHUE, JaBAEMOE JIMH30M.

Xon ny4a, MPOLIEIIEro JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOU ONTHYECKOH OCH.
[TocTpoenue n300pakeHUt TOUKU M OTpe3Ka MPSAMONM B COOMPAIOIINX U PACCEUBAIOLIUX JIMH3AaX
U UX CUCTEMaX.

OnTrueckue mpudopsl. Paspematomnias cnocoOHocTh. ['1a3 Kak onTuyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBass omnrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHS
HAOIIOEHUST MaKCUMYMOB M MHHMMYMOB B HUHTEPQEpEHIMOHHOM KapTHHE OT JBYX
KOFE€pEHTHBIX UCTOYHUKOB. [IpuMepsl Ki1accu4eckux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBeta. JudpakunonHas pemérka. YciaoBue HAOMIOAEHUS —TJIABHBIX
MaKCHMMYMOB IIPH MaIEHUU MOHOXPOMAaTHUYECKOr0 CBETa Ha IU(PAKLIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHudyeckue yCTpONCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: OYKH, JIylla, IEPUCKOIL,
¢doroanmapaT, MHKPOCKOI, MPOEKIMOHHBIA amnmapaT, MPOCBETICHUE OINTHUKH, BOJOKOHHAS
ONTHKA, TU(PPAKLNOHHAS pelIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMiIeHNs CBETa.

HabmtoaeHnue nomHoro BHYTpeHHEr o oTpakeHust. MoJienb CBeTOBoOIa.

HccnenoBanne xoa CBETOBBIX ITyYKOB Yepe3 IIOCKONApauIeIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paXKEHUHN B JIMH3AX.

Mogenn MUKpOCKOIIa, TEIECKONa.

Habmtonenue unrepdepenunu cera.



HabmtoneHue 11BETOB TOHKHMX IUIEHOK.

Habmtonenue mudpakunu ceera.

N3yyenne nudpakiinoHHON PErIETKH.

Habmtonenue mudpakiinoHHOT O CIIEKTpA.

Habmtonenue nucnepcuu cBera.

Habuntoienue nonsipuzanuu cBera.

[IpumeneHne nonsIpon 0B JUIsl U3y4EHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit 3xcnepumenm, nabopamopnwie pabomot, nPaKmuKym.

N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.

Wccnenoanue 3aBucuMoCTd (DOKYCHOT'O PAcCTOSHUS OT BEILIECTBA (Ha MPUMEpE KHUJKHX
JIMH3).

N3mepenne GokycHOro pacCTOSHUS PaCCEUBAIOLIUX JIMH3.

[onyyenne n300paxkeHHUs B CUCTEME U3 IUIOCKOT0 3epKaja U JIMH3BI.

[Tony4yeHue u300paxxeHus B CUCTEME U3 JBYX JIMH3.

KoHncTpynpoBanue TenecKOnuUecKux CUCTEM.

Habmtonenue mudpakunu, vHTEp)EpeHInU U MOISPU3ALIUU CBETA.

N3ydenue nonspusaluu cBeTa, OTPaXXEHHOIO OT OBEPXHOCTH IUAJIEKTPUKA.

N3yuenne nnTepdepeHIy Ja3epHOro N3Iy4YeHNs Ha JIBYX LIEIsX.

Hab6mronenue aucnepeun.

Habmtonenue u uccnenoBanue AupakimOHHOTO CIIEKTpa.

H3mepenne 1JIMHBI CBETOBOM BOJHBI.

[TonyyeHnue criekTpa U3MTy4eHHs CBETOAMOAA IPU OMOILIH JU(PPAKIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI crIeMAJIBLHONH TEOPUH OTHOCUTEILHOCTH.

I'panuibl MPUMEHMMOCTH KIIACCHYECKOW MeXaHUKHU. IlocTynaTel crnenualbHONW TEOpPUH
OTHOCHUTEJILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW — uHTepBan.  IIpeoOpasoBanuss  Jlopenma.  YcioBue
HNPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHHME BPEMEHU U COKpAaLICHHE
JUIAHBI.

OHEprus U UMITYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13b Macchl C dHEPruen U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs OKOS.

TexHuyeckue ycCTpoiicTBa M TEXHOJIOIMUECKHE IPOLECCHI: CIYTHUKOBBIE NPUEMHMKY,
YCKOPHUTEIIHN 3apSKCHHBIX YaCTHII.

Y4eHn4eckuit 3KCIIepUMEHT, 1a00paTopHbIe PadOThI, MPAKTHKYM.

OmnpezneneHre UMITyJIbCa U DHEPIUU PENATUBUCTCKUX dacTul] (1o ¢ororpadusiM TpeKoB
3apsKEHHBIX YaCTHUIl B MArHUTHOM I10JIE).

Pasznea 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H060I 0Yaaiu3m.

PaBHOBecHOE TeIUIOBOE H3JyuyeHHE (M3IydeHHE aOCONIOTHO YEPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa I1nanka o kBaHTax.

@OTOHBI. DHEPrus U UMIYJIbC (OTOHA.

®oroaddext. OnbiTel A. I'. Ctoneroa. 3akonbl ¢pororddexra. YpaBHeHHEe DUHIITEHA
s poroaddexra. «Kpacnas rpanunay porodddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, [aBJIEHHME CBETa Ha aOCOMIOTHO MOIVIOUIAIOIIYIO U
a0CONIFOTHO OTpakaroIyr0 ToBepXHOCTh). OmnbIThl [1. H. JIeGenena.



BosHoBbeie cBoiicTBa yactull. Bonuel ne bpoitns. JliinmHa BonHbl e bpoina u pasmepsl
obmacTy  JOKajdW3allMM  JABIDKYyHIeWcs  dacTHibl.  KopmycKynaspHO-BOJIHOBOM — Ayaslu3M.
Judpakius 31eKTpOHOB Ha KpUCTaIIaX.

Crenuduka n3mepenuit B Mukpomupe. CooTHoleHus: Heonpeaenénuocreit I eitzendepra.

TexHuyeckne ycTpoWCTBa M TEXHOJIOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
(doTonaTunK, TYHHETBbHBI MUKPOCKOII, COJTHEUHas 6aTapesi, CBeTOIMO/I.

Hemoncmpayuu.

®oT03(QPeKT Ha YCTAaHOBKE C TUHKOBOM ITJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTo3pdexra.

WccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOITYIPOBOAHUKOB OT OCBEHIEHHOCTH.

Cseronuopn.

Conneunast 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuxym.

Hccnenosanue ortopesucropa.

N3mepenue nmocrosinHoi [Inanka Ha ocHOBe uccnenoBanus Gororddekra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Ye€pe3 CBETOAUO/ OT HAIIPSKEHHUS.

Tema 2. Quzuxa amoma.

OMnBITHI O HCCTIEAOBAaHUIO CTpOeHUS aTroma. [Inanerapras monens aroma Pesepdopaa.

[locrynarel bopa. M3nydyenue u moriouieHre (pOTOHOB MPH MEpPEXoje aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYroil.

Buapl cnexktpoB. CrieKTp ypOBHEM 3HEPrUy aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYXKIEHHOE U31yyeHue ceera. Jlazep.

TexHuyeckue YCTpOMCTBA W TEXHOJOTMYECKHUE TMPOIECCHl: CHEKTPaIbHbIA aHaIU3
(cexkTpockoI), na3ep, KBAHTOBBIN KOMITBIOTED.

emoncmpayuu.

Monenb onsita Pezepdopna.

Habmroienue nuHeRvaTbIX CIEKTPOB.

VYCeTpolcTBO U IEMCTBHE CYETUMKA HOHU3UPYIOLIUX YACTHLL.

Omnpenenenne JJIMHBI BOJIHBI JIA3EPHOT0 U3JIYYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmtonenue nuHeiyaToro cekrpa.

HccnenoBanue criekTpa pa3peXeHHOI0 aTOMapHOr'0 BOJOPOJia U U3MEPEHHE MOCTOSHHOM
Punbepra.

Tema 3. Dusuka amomHo20 A0PA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4HCIO sipa.
N3otomnsl.

PagnoakTuBHOCTE. Asb(a-pacmaj. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmazn. ['amma-
W3Iy4eHue.

3aKOH paJAuoaKTUBHOrO pacnaaa. PanmoakTuBHble u30oTOnbel B mnpupoze. CBoiicTBa
MOHU3HUPYIOUIETr0 U3JIydeHUs. BausiHue paailoaKTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEeHHbIN
(dhon mznydenus. JJozumerpusi.

DHeprus cBs3U HyKJIOHOB B sijipe. SnepHble cuibl. JledexT Maccel sapa.

Snepupie peakuuu. [lenenwme wu cuHTe3 smep. SnmepHeie peakTopbl. [Ipobiembr
YIPaBISIEMOr0 TEPMOSIAEPHOIO CHHTE3a. OKOJIOTMYECKHE ACHEKThl PpPa3BUTHS  SACPHOU
SHEPreTHKH.

MeToapl perucTpaluyy U UCCIEJOBAHUS 3JIEMEHTAPHBIX YACTHII.



dyHaaMeHTAIbHBIE B3auMOAeHCTBUSA. bapronbl, Me30HBI U JenToHbl. lIpeacraBienue o
CrangaptHoii Mozenu. KBapk-ritooHHast MOZEb aipOHOB.

®u3suka 3a npeaenamMu CtannaptHod Moaenu. TéMHas Matepus v TEMHas SHEPTHSL.

EnuncTBO M3mueckoil kKapTHHBI MUpA.

TexHHYecKre yCTpONCTBA U TEXHOJIIOTMYECKUE MPOLECCHI: AO3UMETP, Kamepa Buibcona,
SIEPHBI  pEaKTOp, TEPMOSAEPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAHCHAs
ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npakmuxym.

HccnenoBanue TpekoB YyacTull (10 TOTOBBIM (oTorpadusim).

WccnenoBanue paaroakTUBHOTO JOHA € UCMOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4yacTUll aTlOMUHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U ACTPOPUZNKH.

Ortanbel pa3BUTUA  acTpoHoMuu. [IpukimagHoe M MHPOBO33PEHYECKOE 3HAYEHHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (M3HKU Ui OOBSCHEHUS TPUPOJBl KOCMHUYECKUX
00BEKTOB.

Meronbl acTpOHOMHUYECKHX HcclieqoBaHUN. COBPEMEHHbBIE ONTUYECKUE TEJIECKOIIbI,
panmoTenecKonsl, BHEaTMOC(epHast aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3nus, sipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE ABH)KECHUE.

ConHeynas cucreMa.

Connue. ConHevnast akTuBHOCTh. McTounnk sHeprun ConHna u 3BE€37.

3BE31bl, WX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTpaJIbHBIA Kjlacc —
CBETUMOCTb». 3BE3/bl TJIABHOW 1OCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIs
3BE€37] TJIAaBHOW  MOCIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIE
MIPEICTaBJICHUSI O MPOMCXOXKIEHUH U 3BOMoIMY ConHIA U 3BE3/. DTalbl )KU3HU 3BE3NL.

Mueunsiii [TyTe — Hamia I'anaktuka. [lonoxenne n nBuxkenune Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ObIPHI B SApax TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O0ma. Pa3beranue ramaktuk. Teopus
Bonbioro B3psiBa. PennkToBoe n3nyyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HabGmonenuss  3B&3nHOrO HebGa  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIB30BaHHUEM
KOMITBIOTEPHBIX TMPWIOKEHUH U1  ONpeleNeHHs] TMOJO0XKEHUsS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be31s1 CEBEPHOro MoNymapHus U sipKue 3BE31bl.

Habmtonenus B Teneckon JIyHbl, Mi1aHeT, TYMaHHOCTEHN U 3BE3/IHBIX CKOIUIEHUH.

DuU3nYeCKUl NPAKTUKYM.

CriocoOb1 m3mMepeHus: GU3NIECKUX BEIWYHH C HCIIOJIB30BAaHUEM aHAJIOTOBBIX M IH(PPOBBIX
W3MEPUTENbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTeM. AOCONIOTHBIE U
OTHOCHUTEIbHBIE MOTPEIIHOCTH HW3MepeHuil  ¢u3nyeckux BenuuuH. OlEHKa TIpaHHIl
IIOTPELIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, WCCICIOBAHUN 3aBUCHUMOCTEH  (U3UYECKUX
BEITMYMH, MPOBEPKa MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKU IKCIIEPUMEHT, J1abopaTOpHbIE padOTHI, TPAKTUKYM) ).

O0o0maromniee noBTOpeHue.

O6obmenne W cucCTeMaTu3alMs COAepXkKaHMs — pasfesoB  Kypca  «MexaHukay,
«MonekymsipHas (U3MKa U TEPMOAMHAMHKAY, «DJIEKTpOAMHAMUKaY, «KomebaHus W BOIHBI»,



«OCHOBBI CHEIMAIbHON TEOpuu OTHOCUTEIbHOCTH», «KBaHTOBas (Qusnka», «IIEeMEHTHI
ACTPOHOMHU U aCTPODUZUKI .

Ponp ¢u3uku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJOTHYECKOH, COLMUAIBLHON |
ITUYECKON cdepax esATEIBHOCTH 4YelOBeKa, pOJb W MeCTO (U3UKH W acCTPOHOMHH B
COBpEMEHHOW Hay4YHOW KapTHMHE MHpa, 3HAYECHHE OIUCATENbHOM, CHUCTEMATH3UPYIOLIEH,
OOBSCHUTENIFHON U MPOrHOCTUYECKON (YHKINN (PU3MUECKON TEOPHH, pObh (PU3NIECKOH TEOpUn
B (OPMHUPOBAHUH TIPEJICTABICHUM O (PU3NYECKONW KapTUHE MHPA, MECTO (PU3UUYECKON KapTHUHBI
MUpa B 00LIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAaYUHbIX MIPEJICTABICHUN O IPUPOJE.

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢pusuku yrnyOnéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcst ¢ y4€TOM
COJIEPIKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcamMH MaTeMaTHK{, OWOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemusvie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4YHbIH (akT, TUMOTe3a, (uU3MUecKas BEIMYMHA, 3aKOH, Teopus, HaOIoJIeHHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIIb, U3MEPEHUE, MOTPEITHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npuOopsl, udpoBas JadopaTopus.

Mamemamuka: pemieHre cucTeMbl ypaBHeHUH. Tpuronomerpuyeckne (GyHKIUH: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEeKTOphl U uX
MPOEKLIMM Ha OCH KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipon3BogHBIE 37€MEHTApHBIX (YHKIUM.
[Ipu3Haku momoOus TPEyroabHUKOB, ONpPEaeIeHNe TUIOMIAIN TUIOCKUX QUTyp U 00bEMa Te.

Buonozua: >nextpuueckue SIBICHUS B KUBOW Npupoje, KoyieOaTeNnbHble IBUKEHUS B
JKUBOM  TpPUPOAE,  SKOJOTMYECKHME  PUCKM  TpPU  IPOU3BOJACTBE  BJIEKTPOIHEPTHUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOWIEeH Cpelbl, YIbTpa3ByKoBas JHAarHOCTHKAa B
MEIUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJNIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: MarHUTHBIC TONMIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOI
MTOBEPXHOCTH, cericMorpad.

Texnonozcua: NpUMEHEHNE TTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEIb
SkoOu, reHepaTop NEPEMEHHOrO TOKA, WHIYKLIMOHHAs I€4Yb, JHMHUU 3JEKTporepesad,
ANEKTPOJBHUraTENb, pajgap, pPaauONPUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-meus,
yIABTPa3BYKOBasi JAMArHOCTUKA B TEXHUKE, NPOEKLHMOHHBIA amnmapaTr, BOJOKOHHAs OITHKA,
coiHeuHasi OaTapes, CIIyTHUKOBBIC MPUEMHUKH, SCPHAS YHEPTETUKA M IKOJIOTUYECKUE ACTICKThI
€€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOIPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJIMUYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUs ydeOHOro npeaMera «®du3nuka» TOIKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlUi, ITO3UTUBHBIX BHYTPEHHHX
yOeXIEHHI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIEecTBa,
paclIMpeHue XU3HEHHOIO OIBbITa U OIbITa AEATEIBHOCTH B IIPOLECCE PEaln3allid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOT0 BOCIIMTAHMSA:
e CchOPMHPOBAHHOCTh TPAKIAHCKOH TMO3MLMU OOYYaroUIerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOro O0IECTBa;
® [IPUHATHE TPAAULHUOHHBIX OOIIEUEIOBEUECKUX TYMAHUCTUUECKUX U JEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcaxX I'pakJaHCKOro OOIEeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aliHy;

® yMEHHME B3aMMOJAEHCTBOBAaTh C COLMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUHU C MX

(GYHKUMSAMHU U Ha3HAUECHUEM;
® TOTOBHOCTHb K TYMaHHTAPHOU M BOJOHTEPCKOM EATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
e chOpMHPOBAHHOCTh POCCUNHCKOM I'pakJaHCKON MIEHTUYHOCTH, NaTPUOTU3MA;
® I[IEHHOCTHOE OTHOIIEHHE K TI'OCYIapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCUHMCKHUX
yUYEHBIX B 00JIaCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHA:
¢ chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O TIOBE/ICHUS;
® CrHOCOOHOCTh OLEHHMBAaTh CHUTYallMl0 W [PUHUMATh OCO3HAHHBIE  PELICHHUS,
OPUEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YMHCJE B
NESITEIbHOCTH YYEHOT0;
® OCO3HAaHHE JINYHOTO BKJIaJia B TOCTPOEHHE YCTOMUMBOI'O OyAYILETO.
3CTeTHYEeCKOr0 BOCTIMTAHUSA:
® DOCTETHYECKOE OTHOLIEHWE K MHUpPY, BKIIOUYas 3CTETUKY HAyYHOIO TBOpPYECTBA,
npucymero pu3nyeckon Hayke.
TPYAOBOI0 BOCIMTAHMSA:
® JUHTEpeC K pa3inyHbIM cepaM HpodecCHOHATBHON JAEATENILHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PM3UKOW M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOp OymyIIei
npodeccruu 1 peaan30BbIBaTh COOCTBEHHbBIE JKU3HEHHbIE TJIAHbI;
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPa30BaHUIO B 00NacTH (HU3UKH
Ha IIPOTSKEHUU BCEU JKU3HU.
JKOJIOTHY€eCKOI0 BOCIIMTAHMSA:
e chOpMHPOBAHHOCTh IKOJOTMYECKOW KYJBTYPHl, OCO3HAHHE TIO00ATBHOIO XapakTepa
HKOJIOTMUECKUX IPobiem;
® IUJIJAHUPOBAHHUE M OCYLIECTBJICHUE NEHCTBUN B OKPYKAIONIEH Cpele Ha OCHOBE 3HAHUSA
LeJIEN YyCTOMYMBOrO pa3BUTH YEII0BEUECTBA;



pacuipeHre OIbiTa JeSTEIBHOCTH HKOJOTHYECKOH HAlpaBICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUM 110 (prU3mKe.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3MUECKON HAYKH;
OCO3HAHHME IIEHHOCTH HAayYHOW JESATENbHOCTH, TOTOBHOCTh B IIPOLECCE H3YUCHHS
(GU3MKA  OCYIIECTBJIATH  MPOEKTHYIO M HCCIENOBATENbCKYIO  JIESTEIHHOCTD
MH/IMBU/IyabHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

[Mo3naBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBrle JJornyeckue a1eficTBUA:

CaMOCTOATENbHO (POPMYIMPOBATh M AKTYyaJU3UPOBaTh MpPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OIIPENENATH eI ACATEIbHOCTH, 3a1aBaTh 1apaMEeTPbl U KPUTEPUU UX JTOCTUKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTHM M TPOTHBOPEYHS B paccMaTpUBaEMBbIX (U3UUYECKUX
SBJICHUSX;

pa3pabarbiBaTh IUJJaH peIIeHUs NpoOieMbl ¢ y4€TOM aHaliM3a HMMEIOLIUXCs
MaTepuaibHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETAM,
OLICHMBATh PUCKH ITOCIIEICTBUM 1E€ATEIBbHOCTH;

KOOPJMHUPOBATh W BBIOJIHATH pabOTy B YCIOBHSX pPEAITbHOr0, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJAEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHHUE MTPU PELICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble ncciiegoBaTebLCKHue 1eHCTBUA .

BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOYCBBIMHI MOHITUAMHU U METOIAMH (PU3NIECCKOI
HaYyKU;

BJIAJIETh HAaBBIKAMH y4eOHO-MCCIIEIOBATENbCKOW M TPOEKTHOW JIEATEIbHOCTH B
obnactu (U3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOUCKY
METOIOB pelIeHHus 3aJad (U3NYECKOrO COACP)KAaHUS, NPUMEHEHHMIO pa3IUYHbIX
METOJIOB TIO3HAHHS,;

BJIQJICTh BUAAMHU JICATEIBHOCTH IO TOJXYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpETAlnHy,
peo0pa30BaHUI0 U PUMEHECHHUIO B PA3JINYHBIX YICOHBIX CUTYAIUAX, B TOM YHCJIC MIPH
CO3JITaHUH Y4EOHBIX MPOEKTOB B 00JaCTH (PU3UKH;

BBISIBJIATh MPUYUHHO-CIICICTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3a/ady, BBIJIBUTATh
THIOTEe3y €€ pelleHus, HaxXOAWTh apryMEHThl JUIA JOKa3aTelbCTBA CBOMX
YTBEP)KJCHUH, 33/1aBaTh MapaMeTPbl U KPUTEPHH PEILICHHUS;

aHAJTM3UPOBATh TOJYYCHHBIC B XOJIe PEIICHHS 3aJaud pPe3yJbTaThl, KPUTHUECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTHh U (DOPMYITHPOBATH COOCTBEHHBIC 3374l B 00pa30BaTEIbHON JCATEIHLHOCTH, B
TOM YHCIIC TP U3YUEHUH (DU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTD 3HaHUS MO (PU3UKE B MPAKTHUUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIaCTEH;



BBIJIBUT'aTb HOBBIC UACH, IIPpEAJIaratb OPUIriHAJIbHBIC ITOAXOAbI U PCILICHU,
CTaBUTb HpO6J'IeMI)I " 3a1a4i, JOIMYCKAIOIHEC AJIbTCPHATHBHBIC PCIICHHA.

Pabora ¢ nngopmanmei:

BJIQJICTh HABBIKAMU TIONydeHUs HHGopManmuu (U3NIECKOTO COJCPNKAHUSA U3
HMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISITh TIOMCK, AaHAIU3,
CHCTEMATH3AIMI0 W HMHTEPIPETANUI0 HHPOPMAIMK pa3IMYHBIX BHUIOB U  (POpPM
MIPEJICTABIICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OpMAIINH;

WCIIOJB30BaTh CpEICTBAa WH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNM KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3alMOHHBIX 331a4 C
COONIOJICHHEM  TpeOOBaHMWA APrOHOMUKH, TEXHUKH O€30MacCHOCTH, THTHEHHBI,
pecypcocOepekeHusl, TPAaBOBBIX M OITUYECKUX HOPM, HOPM HWH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYCCKOTO COACPXKAHHS B PAJMYHBIX (GopMaTax ¢ yIETOM
HazHa4YeHUs] WHGOPMAIMU W LETEBOM ayJUTOPHH, BHIOMpas ONTUMAaIbHYIO (opMy
MIPEJCTABICHUS U BU3yaTH3aIlHH.

KOMMy}II/IKaTI/IBHLIe YHUBEPCAJIbHbIC y‘leﬁﬂble JeHCTBHUA:

OCYILIECTBIATH OOILIEHHE Ha YpOKaxX (PM3UKU U BO BHEYPOUHOU JESTENbHOCTH;
pacrno3HaBaTh MPEANOCHUIKY KOHQIUKTHBIX CUTYallUi U CMSATYaTh KOH(DIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOX TOUYKY 3PEHHUS C MCIOIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U UHIMBUTyalbHON paOOThI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JIEHCTBHIA C YUE€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)KJIOr0 WICHA KOJUIEKTUBA;

MIPUHUMATh 1I€JI1 COBMECTHOM JESTEIIbHOCTH, OPraHW30BbIBaTh U KOOPIUHUPOBATH
NEUCTBUS MO €€ JOCTHKEHHUIO: COCTABJIATH IJIaH JIEHCTBUN, paclpeaeisaTb POJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYXk1aTh pe3yJbTaTbl COBMECTHONU PabOTHI;

OLICHMBATh KAayeCTBO CBOET0 BKJIaJa M KaKIOr0 YYAaCTHHKA KOMAHJIbl B OOLIMiA
pe3yibTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMM HOBU3HbBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPAaTErMYECKOE IIOBEIECHUE B DPA3JIMYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOPaKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcAIbHbIE yYeOHbIE eiicTBUS
Camoopranu3anus:

CaMOCTOSITEIIbHO OCYILECTBIIATh IO3HABATENBHYIO NEATEIbHOCTh B 00JacTU (PU3KMKU U
aCTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSATENIbHO COCTABIIATh IUIAH PELEHUs pacUETHBIX M KAY€CTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHS MPAKTUYECKONH palbOThl C YyU4ETOM HMEIOIIHMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEMN U MPEIIIOYTCHU;

JIaBaTh OL[EHKY HOBBIM CUTYalIUSIM;

pacimupsaTh paMKi yueOHOr0 IpeiMeTa Ha OCHOBE JIUYHBIX MPEANIOUTECHUM;

JIeNIaTh OCO3HAHHBINA BBIOOP, apr'yMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTD 32
pelIeHue;

OLIEHUBATh MTPUOOPETEHHBI OIbIT;



CIOCOOCTBOBaTh (POPMUPOBAHMIO U NPOSIBICHUIO SPYAULUU B 00nacTd (PU3MKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3yJIbTATOB LEIAM;

BIAJIeTh HABbIKAMU II03HABATEJIbHOW pe(pIeKCMM KaK OCO3HAaHHUS COBEpIIAEMBbIX
JNEUCTBUN U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI peduIeKCUH 711 OLIEHKH CUTYAIMH, BEIOOpa BEPHOI'O peIlIeHUS;
YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHNUS 110 UX CHHKEHUIO;
IIPUHAMATh MOTUBBI U ApI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IPUHUMATh ce0s, TOHMUMAsl CBOU HEIOCTATKU M JOCTOUHCTBA;

IIPUHUMATh MOTHBBI U ApI'yMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIbTAaTOB IEATEIbHOCTH;
MPU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce QOCTHMXEHUS JIMYHOCTHBIX PE3YJNbTaTOB OCBOCHUS MPOrpaMMbl MO (U3MKE s
YPOBHsI CpeHEro o01ero oopa3oBaHusl y 00y4JarouUXcsi COBEPIICHCTBYETCS] SMOIMOHATBHBIN
UHTEJUIEKT, PeINnoaraonmi copMUpOBaHHOCTS:

CaMOCO3HaHHsI, BKJIIOYAIOMIErO CIIOCOOHOCTh TOHMMAaThb CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPABICHHUS Pa3BUTHA COOCTBEHHOW SMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 33 CBOE  TIOBEJCHME, CIOCOOHOCTh  QJaNTHPOBATHCA K
HMOIMOHAIEHBIM H3MEHEHHUSM U TPOSBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHMBAIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO IeNIM U YCIIEXY,
ONTHMH3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH, NCXOS N3 CBOMX BOZMOXKHOCTEH;
OMITATHH, BKJIIOYAIONICH CITOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YYUTHIBATh €r0 MpPHU OCYIIECTBIECHHUH OOLIEHHS, CIHOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpAaMBATh OTHOIICHHUS C
JAPYTUMH JTIO/IbMH, 3a00TUTECS, IPOSIBIIATH HHTEPEC U pa3periaTb KOHQIHUKTEI.

[NPEJAMETHBIE PE3VJIbTATDBI

K xonmy obyuenust B 10 Kknacce nipeIMETHbIE pe3yJbTaThl Ha YriayOIEHHOM YPOBHE JIOJKHBI
oTpaxaTb C()OPMUPOBAHHOCTD y 00yUaIOIINXCS YMEHUMN

MOHUMATh pOJib (U3UKK B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM, SKOJIOrMYECKOH,
COLIMAJIbHOW M 3TUYECKOH cdepax AesTeIbHOCTH YElIOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOM HAay4YHOMU KapTHHE MHUpa, 3HA4YCHUE OMUCATEIbHOM,
CHCTEMATU3UPYIOLIeH, OOBSICHUTEIHHON M MPOTHOCTHYECKOH (yHKImMH (uznyeckoit
TEOPUHU — MEXAHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOIMHAMUKH, POJib (hU3HUECKON
Teopuu B (POPMHUPOBAHUH MPEICTABICHUH O (PU3HUECKON KapTHHE MUPA;

pasnuyarth yCJIOBUS MNPUMEHUMOCTH Mojeneld (U3MYecKuxX Tela U IPOLECCOB
(s1BJIEHMI): MHEpLHMANIbHAS CUCTEMa OTCUETa, aOCONIOTHO TBEPAOE TENO, MaTepraibHas
TOYKA, PaBHOYCKOPEHHOE JBW)XEHHE, CBOOOJIHOE TMaJeHHe, a0CONIOTHO yIpyras
nedopmariusi, abCONMIOTHO YIPYyroe U aOCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOIEITH



rasa, >KUIKOCTH U TBEPAOro (KpUCTAIJIMYECKOro) Tela, MACAIbHbIM Ta3, TOYEYHBIN
3apsj, ONHOPOAHOE JIEKTPUUECKOE TIO0JIE;

pasnuyath ycJioBUS (IpaHMIbI, OOJIACTH) NPUMEHMMOCTH (PU3MUECKHX 3aKOHOB,
MOHUMATh BCEOOLIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OrPAaHHYEHHOCTD
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh U OOBSICHATH MEXAaHHUYECKUE IPOLECChl M SABICHMS, HCIOIb3Ys
OCHOBHBIE IIOJIO)KEHHSI W 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTH MEXAHMUYECKOTO
IBYOKEHUs, (POPMYJIbl KMHEMATUKU PAaBHOYCKOPEHHOIO JIBUXKEHHs, MpeoOpa3oBaHUs
lamunes pang  ckopocTM M NEpeMeEllleHus, 3aKkoHbl  HplOTOHa, NOpUHLMI
OTHOCHUTENBHOCTU ['anmies, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHBl COXpPaHEHUs
UMIyJbCA M MEXAaHUYECKOW DHHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHWYECKOM DHEPIrUM, YCIOBMS PpPaBHOBECHS TBEPAOrO Tela), MpU ITOM
UCIOJB30BaTh ~ MATEMAaTHYECKOE  BBIPAXKEHHE  3aKOHOB, YKa3blBaTh  yCJIOBHS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBaHuil ["amuies;, BTOporo u TpeTbero
3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS! UMITYJIbCa M MEXAaHUUYECKOM SHEPruu, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBATh M OOBSACHSTH TEMJIOBBIE IPOLECCHl U SIBIECHUS, UCIONb3Ys OCHOBHBIE
nonoxenuss MKT u 3akoHbI MoONeKynspHOW (GHU3MKH M TEPMOIUHAMUKU (CBS3b
JABJICHUS UJICAJIBHOTO T'a3a CO CPEeIHEN KNHETUYECKON YHEPTUel TEIIOBOrO IBUKECHUS
U KOHLEHTpalMEed €ro MOJeKyJ, CBs3b TEeMIlepaTypbl BEIIECTBA CO CpelHel
KMHETUYECKOW DJHEprued TEIUIOBOrO0 JIBUJKEHUS €ro 4YacTull, CBSA3b JIaBJICHMS
UJCaIbHOTO Tra3a C KOHIEHTpaluedl MOJEeKyl U ero TeMIlepaTypoi, ypaBHEHHE
MenneneeBa—Kuamnelipona, mepBblii 3aKOH TEPMOJUMHAMMKH, 3aKOH COXpPaHEHHS
SHEPrMM B TEIUIOBBIX Ipoleccax), NP 3TOM HCIONb30BaTh MaTeMAaTUYECKOe
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

aHAJIM3UPOBaTh U OOBSCHATH DJEKTPUUECKUE SBJICHUS, MHCIIOJIb3ySd OCHOBHBIE
MOJIOKEHHUS M 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPaHEHHsI 3JIEKTPUUYECKOr 0 3apsija,
3akoH  KynoHa, mDOTEHUMaNbHOCTh  AJIEKTPOCTATUYECKOTO  MOJs,  MPUHIUI
CYNEPIO3ULIMH 3JIEKTPUUECKUX TOJEH, IPU STOM YyKa3blBas YCIOBMSI NPUMEHUMOCTH
3akoHa KynoHa, a Taxke NpaKTUYECKH Ba)KHbIE COOTHOUIEHMs: 3akoHbl Oma uist
ydacTKa LENu U JJI1 3aMKHYTOU DJIEKTPUUYECKOH ey, 3aKoH J[>xoyisa—J/Ienna, npasumna
Kupxroda, 3akonsr @apajes A1 d7IEKTPoIn3a);

OIKCHIBaTh (PU3NYECKUE MPOLIECCHl U SIBJIEHMSI, HCIIOJIb3Yysl BEIMUYMHBI: II€PEMEIIEHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHLMabHAsl SHEPrus, KUHETUYECKas HSHEprus, MEXaHWueckas sHeprus, padbora
CWJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHUjla TSKECTH, CWJa YIPYrocTH, CHJIa
TPEHUs, MOIITHOCTb, SHEPTHUS B3aUMOICUCTBUS Tea ¢ 3eMiIEil BOIM3U €€ MOBEPXHOCTH,
SHEeprus ynpyroi aedopManuy MPYKUHBL, KOJIHYECTBO TEIUIOTHI, aOCONOTHAs
Temreparypa Teila, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPIrUsl HJEaIbHOIO
OZJTHOATOMHOI'0 ra3a, paboTa HJEaJIbHOI'0 ra3a, OTHOCHUTEIbHAs BIIAXXHOCTh BO3yXa,
KIIJI wuneanbHOro TEIIOBOIO JBHIraTelsl; 3JEKTPUYECKOE II0JIEe, HANPSHKEHHOCTh
AJIEKTPUYECKOr0 IOJI, HANPsHKEHHOCTh IMOJIS TOYEYHOIO 3apsifia WM 3apsKEHHOrO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, NOTEHIUAN JIEKTPOCTATUYECKOrO OIS, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOJABMKYILAs CUJIA, CHUJIa TOKA, HAIPSHKEHHWE, MOIIHOCTh TOKa,
JJIEKTpUYecKasi EMKOCTb IUIOCKOTO KOHJEHCATOpa, CONPOTHUBIIEHUE YydacTKa LENu C



[IOCJIEIOBATEAbHBIM M [APAJUICIbHBIM  COEIMHEHUEM  PE3UCTOPOB, JHEPrus
3JIEKTPUYECKOTO MO KOHAEHCATOpa;

OOBSICHATH OCOOEHHOCTH TPOTEKaHHUS (PUIUYECKUX  SIBICHUN: MEXaHMYECKOe
JBU)KEHUE, TEIUIOBOE JBWIJKCHUME 4YacCTHI[ BELIECTBA, TEIUIOBOE PABHOBECHE,
OpOoyHOBCKOE JBHKeHUe, Tuddy3usi, ucapeHre, KUIMEeHWe U KOHJSHCAllUs, TUIaBJICHHIEe
U KpUCTAJUIM3allMsl, HAIMPaBICHHOCTh  TEIUIONEpENadyu, DJICKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTh MTOBEPXHOCTH 3aPSKEHHOIO TPOBOTHUKA,

MIPOBOJIUTh WCCJIEIOBAHUE 3aBUCHUMOCTH OJHON (DM3UYCCKON BEIMYMUHBI OT JPYrou ¢
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, NpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcHpOBaTh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTU (U3MUYECKUX BEIUYMH B BHJIE
rpagukoB ¢ y4€TOM aOCOJIOTHBIX MOTPENIHOCTEH H3MEPEHUM, NeNaTh BBIBOABI IO
pe3ynbTaTam UCCIIeI0BAHHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEJIWYUH, MPU DTOM BBHIOMpATh
ONTUMANBHBIA METOJI H3MEpPEHHUs, OICHHUBATh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPENIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHUI;

NPOBOAUTH  ONBITBI MO MPOBEPKE MPEHJTOKEHHOW THUIIOTE3bl: IJIAHUPOBATH
JKCIIEPUMEHT,  coOMpaTh  OKCIEPHUMEHTaJIbHYI)  YCTAaHOBKY,  aHAIM3UPOBATh
MOJYYECHHBIE PE3YJIbTAThl U I€JIaTh BBIBOJ O CTaTyCe MPEMIOAKEHHON TUIIOTE3bI;
coOro/1aTh MpaBmiIa 0€30MacHOro Tpyda MpPU MPOBEICHUH HUCCIEAOBAHUN B paMKax
y4e0HOr0 HKCIEPUMEHTa, NMPAKTHKyMa U y4eOHO-HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JEeSITETLHOCTA C HCIOJIb30BAHUEM HW3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOpHOTO
000pyIOBaHUS;

pemarh pacy€THBIC 3aJauyd C SBHO 3aJaHHOM W HESABHO 3aJIaHHON (U3UYECKOU
MOJIETIbIO: Ha OCHOBaHHMM aHAJIMW3a YCIOBUS OOOCHOBBIBATH BBIOOP (DHU3HUECKOM
MOJIeNH, OTBedarleld TpeOoBaHUSAM 3aJaud, HIPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  TOCTYJaThl (PU3UYECKMX TEOPHA TPH  HUCIOIH30BAHUU
MaTeMaTUYeCKUX METOJ0B PEIICHUs 3aJady, MPOBOAUTH PACYETHI HA OCHOBAaHUU
MMEIOIIMXCA JAHHBIX, aHAJIM3UPOBATh PE3YJAbTATHl M KOPPEKTUPOBATH METOJbI
peleHus ¢ y4ETOM MOJTYyYEHHBIX PE3yIbTaTOB;

pemiaTh KaueCTBEHHBIC 3a]1a4M, TpeOyIolue MPUMEHEHHS 3HAHUW U3 Pa3HBIX Pa3JIesioB
Kypca (U3HMKH, a TakKe MHTETpaly 3HAHWK W3 JPYrUX MPEAMETOB €CTECTBEHHO-
Hay4HOI'0 IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXJCHHM C ONOpOd Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SIBICHUS,

HCIIONb30BaTh TEOPETUUECKHE 3HAHUS JUIsl O0BSICHEHUS! OCHOBHBIX MPUHIIUIIOB PabOTHI
M3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTMYECKUX MPOIIECCOB;
MIPUBOIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOLIEr0 MHpa, B DPA3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHAIM3UpPOBaTh U  OIEHUBATh TMOCJIEJICTBUS OBITOBOM W  MPOM3BOACTBEHHOI
NESTENHbHOCTA YEJIOBEKa, CBSI3aHHOW C (U3MYECKHUMH TIPOLIECCaMH, C TO3UIUHN
JKOJIOTMYECKON 0€30MacHOCTH, MpeACTaBICHUN 0 panMoHAIbHOM
MPUPOAOIOIB30BAaHNM, A TAKXKE PA3yMHOM MCIIOIb30BAaHUM JIOCTHKEHUN HAYKH W
TEXHOJIOTHH JUIsl TaTbHEHUIIIEro pa3BUTHUS Y€JIOBEUECKOT 0 O0IIEeCTBa;

MPUMEHSTh pa3IUYHbIE CIIOCOOBI paboThl ¢ HHPOpMaIuel (U3MIECKOro COAePHKAHUS C
HCIIONB30BAaHUEM  COBPEMEHHBIX  HMH(DOPMAIMOHHBIX  TEXHOJOTHH, TMPU  ITOM



UCTIONb30BaTh ~ COBPEMEHHbIE  HMH(GOPMAI[MOHHBIE  TEXHOJNOTMHM JUIi  TIOHCKa,
nepepadoTKU U TpEABSABICHUS Y4YeOHOM W HaydyHO-TIOMYJIAPHON HH(pOpMAaINH,
CTPYKTYPUPOBaHMS W WHTEpHpETalui HH()OpMALUK, TOMYyYCHHOH W3 Pa3NUYHBIX
MCTOYHUKOB, KpUTHUYECKH aHATM3UPOBATDH MOIY4aeMyI0 HH(POPMAIIMIO U OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWHM, TaKk M Ha OCHOBE aHalM3a
MCTOYHUKA MH(OPMAIUH;

IPOSIBJIATE OPraHU3AaLlMOHHBIE M  TIO3HABATENbHBIE YMEHUS CaMOCTOSTEIbHOTO
npuoOpeTeHrsl HOBBIX 3HAHWH B TIPOIECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIeI0BaTEIbCKUX PadoT;

paboTaTte B TpyIIe C WCIOIHEHHWEM pPAa3IMYHBIX COLUAIBHBIX DOJIEH, IIAaHWPOBATh
paboTy TpyIIBL, pAMOHAIBFHO pACIPEACSITh AEATEIFHOCTh B HECTAHAAPTHBIX
CUTYalLlUsIX, aJIEKBaTHO OLIEHMBATh BKJAJ KaXJO0r0 U3 YJaCTHUKOB I'PYIIIBI B pelIEHUE
paccmaTpuBaeMoi TpoOJIeMBI;

OpOSIBJIATE MOTHBAaIMIO K Oyaymed mnpodeccCHOHaTbHOW — JEATENIBHOCTH IO
CHEIUATBLHOCTIM (PU3HKO-TEXHUUECKOTO MPOQHIIS.

K xon1y obyuenust B 11 knacce npeIMeTHbIE pe3ysbTaThl Ha YriyOJIEHHOM YpOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUYaIOUINXCS YMEHUI:

MMOHUMATh pPOJb (U3UKH B HKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUATbHOH U
TUUYECKON cdepax HeATeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOM
Hay4HOU KapTHHE MHPA, POJIb ACTPOHOMUH B IIPAKTUYECKOU JEATEIIBHOCTH YEIO0BEKa U
JNAIbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BHUTHUU, 3HaYEHHE  OIHCATEIIBHOM,
CHCTEMATHU3HUPYIOUIEH, OOBICHUTENPHOW M TPOTHOCTUYECKOH (YHKIMHA (U3NIECKOM
TEOPUU — DIIEKTPOJMHAMHUKH, CIIELMAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢bu3uKku, ponb GU3NIECKOW TeOpUH B (POPMUPOBAHUU MPEIACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPa, MECTO (PU3MYECKOH KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUH O IIPUPOLE;

pa3nuyath yCIOBUS MPUMEHUMOCTH Mojeneld (U3MYecKuxX Tel M IPOIECCOB
(sBJIEHUI):  ONHOPOJHOE AJIEKTPUYECKOE W OJHOPOJHOE MAarHWTHOE MOJs,
rapMOHMYECKHE KOJeOaHUs, MaTeMaTHUYECKUH MAasTHHUK, HACAIbHBIM NPYKUHHBIN
MasiTHUK, TapMOHMYECKHE BOJIHBI, UJCaTbHbIN KoJleOaTeNbHbI KOHTYp, TOHKAs JINH3A,
MOJeJIel aToMa, AaTOMHOI'O s1/Ipa U KBAHTOBOM MOJIEIIH CBETA;

pa3nuyath yCJIOBUS (TpaHHIBI, OOJIACTH) NPUMEHMMOCTH (PU3HUECKHX 3aKOHOB,
MIOHUMAaTh BCEOOLMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAHUYEHHOCTh
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSCHATH 3JEKTPOMArHUTHBIE IPOLIECCHl M SBJICHUS, UCHOIb3Ys
OCHOBHBIE TMOJIO)KEHHUSI M 3aKOHBl JJIEKTPOJAWHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEIIBHOCTU (3aKOH COXpPAHEHUs JJIEKTPUUYECKOro 3apsijia, cuina Amriepa, cuiia
Jlopennia, 3akOH 5JICKTPOMAarHWTHOW HWHAYKIWHU, TmpaBwio Jlenua, cBsa3p I/C
CaMOMHAYKIIMU B JJIEMEHTE JJIEKTPUYECKOM LEMU CO CKOPOCTBIO M3MEHEHHUs CHIIbI
TOKa, TTOCTYJIAThI CIICIIHAIbHON TEOPUH OTHOCUTEIILHOCTH DUHINTEHHA);
aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIOIb3YsI TIOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHue DifHmTeiiHa a1 dorodddexra, mepBblii U BTOPOIt
noctynaTel bopa, mpuHIMN cooTHOIIEHUsI HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPaHEHUs 3apsA0BOI0 U MACCOBOTO YHCEN M DHEPIUU B AJEPHBIX pEaKLUAX, 3aKOH
PaIMOaKTUBHOIO pacmnaja);



OIKCHIBaTh (PM3UUYECKUE MPOLIECCH U SBJICHUS, UCTIOIb3YS BETUYMHbI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJS,  TOTEHIHMAT  JJIEKTPOCTAaTHUYECKOro  MOJs,  Pa3HOCTh
MOTEHIMATOB, JJIEKTPOJABMKYIAS CHUJIa, WHIYKIHMS MarHUTHOTO TOJsl, MarHUTHBIN
MOTOK, CWiIa Amrepa, WHIYKTUBHOCTb, JJIEKTPOJBMKYILAS CHJIAa CaMOWHIYKIIWH,
SHEPrUsi MarHUTHOTO TOJISl MIPOBOJHUKA C TOKOM, PEISTHBUCTCKUN UMITYJIbC, TOTHAS
SHEPrus, SHEPTHs MOKOsI CBOOOTHON YaCTHIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO0 U 3apsif AApa, SHEPTHsl CBA3H Apa;

OOBSICHATh OCOOCHHOCTH TIPOTEKaHUs (PU3NUYECKUX SBJICHHUA: JJICKTpOMarHUTHas
WHAYKIHS, CAMOMHIYKIIHS, Pe30HaHC, MHTep(epeHns BOIH, IU(paKkius, Juciepcus,
MOJTHOE BHYTPEHHEEe oTpaxkeHue, (orornekrpudeckuit ad ekt (borodddexr), anbda-
u Oera-pacmanel  siAep, TraMMa-H3IydeHHe —sjaep, (QHU3MUecKne  MPHHIUIIBI
CIIEKTPAJILHOTO aHajIn3a U paboThI J1a3epa;

OTPEJIENIATh HAINpaBIICHNEe WHAYKIIMA MarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cunbl JIopeHna;

CTPOUTH H300pAKEHUE, CO3/1aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOM JIMH30U, U
pacCUUTHIBATD €T0 XapaKTEPUCTHKHY;

MPUMEHSATh OCHOBOIIOJIAralOIe aCTPOHOMUYECKHUE IMOHATHUS, TEOPUU U 3aKOHBI JJIs
aHaiM3a M OOBsCHEHUS (PU3MYECKUX MPOLECCOB, MPOUCXOASIIMX B 3BE3AAX, B
3BE3MHBIX CUCTEMax, B MEXTaJlaKTHYECKOW cpezie; MABIKEHHS HEOECHBIX Tell,
IBOIIONMY 3BE3 1 Beenennoi;

MPOBOJUTH HWCCIICIOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIIOJIB30BAHHEM
MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YJbTAThI
MOJYYCHHOW 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BUAE TpadukoB ¢ yderom
aOCONIOTHBIX ~ IOTPEIIHOCTeH M3MEpPEeHMi, JenaThb BBIBOABI 10  pe3ylbTaTam
WCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKHX BEIMYUH, TPU ITOM BBIOMPATH
ONTUMANBbHBIA METOJ W3MEpPEHHUs, OICHUBATh aOCONIOTHBIE W OTHOCHUTEJIBbHBIE
MOTPEIIHOCTH NPSMBIX 1 KOCBEHHBIX N3MEPEHHUIA;

IPOBOJIUTH  OMNBITBI IO IPOBEPKE MPEATOKEHHOM TMIOTE3bl:  IUIAHUPOBAThH
JKCIIEPUMEHT,  coOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHaJIM3UPOBATh
MOJy4YEeHHBIEC PE3YNbTAThl U JIEJIaTh BHIBOJI O CTATyCE MPEI0KEHHON THIIOTE3HI;
OIKCHIBAaTh METO/IbI MOJTYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUII;

coOmoaaTh mpaBmia 0e30MacHOr0 TpyAa MPH MPOBEACHUHU HCCIECIOBAaHUN B paMKax
y4eOHOro HKCHEPUMEHTa, MPaKTHKyMa M Yy4eOHO-HCCIIEI0BATEIbCKOW M NPOEKTHON
NEeSITETbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U 1a00paTOPHOrO
000pyTOBaHUS;

pemiaTb pacy€THbBIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHON (du3nuyeckoi
MOJIETIbIO: HAa OCHOBaHMM aHalM3a YCIOBHUS BbIOMpATh (QU3MYECKHE MOJIEINH,
OTBEYaIoLI1e TPEOOBAHUAM 3aa4YH, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl (PU3MYECKUX TEOPHA TPH HCIOIB30BAHUM MAaTEMAaTHYECKHX METOJIOB
pelieHus 3aJad, MPOBOIUTh pAcu€Thl HAa OCHOBAHMHM HMMEIOIIUXCS JAaHHBIX,
aHAJIM3UPOBATh pPe3yJdbTaThl M KOPPEKTUPOBATH METOAbl pEHICHHs C Y4ETOM
MOJTYYECHHBIX PE3yJIbTaTOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyIoIIe MPUMEHEHHUs 3HAaHUM U3 Pa3HbIX pa3/esioB
Kypca (QH3HWKHM, a TakKe MHTETpallMd 3HAHUH W3 JPYTHX IMPEIMETOB E€CTECTBEHHO-



HAay4yHOr'0 IMKJA: BBICTpaMBaTh JIOTMYECKYIO LIENOYKY PACCyKICHHMM C OINOpPOM Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHHS] OCHOBHBIX MPUHLMIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTMYECKUX ITPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, B OOBACHEHME IIPOLIECCOB OKPYXKAIOIEro MHUpPA, B Pa3BUTUE TEXHUKU H
TEXHOJIOTHI;

aHAJTM3UpOBaThb M  OLEHMBATh IIOCIEACTBUS  OBITOBOM M  IPOM3BOJCTBEHHOM
NESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMM IpOLIECCaMH, C TO3ULMN
JKOJIOTUYECKON 6e30macHoOCTH, MIPEACTABICHUN 0 panoHaIbHOM
MIPUPOJOINOIB30BAHNM, a TAaKKE€ Pa3yMHOM MCIOJb30BAaHUM JOCTHIKEHUW HAyKH W
TEXHOJIOTUH [T JadbHEHUIIero pa3BUTHI YeJIOBEUECKOTr o O0IECTBa;

IIPUMEHSATH pa3IMyHbIe CIIOCOObI paboThl ¢ HH(pOpMaIel Gu3nueckoro coaepKaHus ¢
UCTIOJNIb30BAaHUEM  COBPEMEHHBIX HH(MOPMAIIMOHHBIX  TEXHOJOTUH, TMPH  3ITOM
UCIONb30BaTh ~ COBpPEMEHHbIE  HH(OpMAllMOHHBIE  TEXHOJIOTMU Uil  IIOUCKA,
nepepadOTKM W TPEABSBICHUS YYeOHOH W HaydHO-TIOMYJISAPHOW WH(GOpMAIHH,
CTPYKTYPUPOBaHHUsI M MHTEpIpeTaluyd HH(OpMalKU, TMOMYYeHHOM U3 pa3IMyuHBIX
HMCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJy4aeMyt0 HH(OPMALIMIO U OLEHUBATh €€
JOCTOBEPHOCTb KaK Ha OCHOBE HMEIOIIMXCSA 3HAHUM, TaK M Ha OCHOBE aHalIM3a
MCTOYHHUKA UH(POpMAITIH;

MPOSBIIATE OPraHU3AaLMOHHBIE M II03HABATCIIBHBIE YMEHHsS CaMOCTOSTEIBHOIO
NpUOOpEeTEeHNs] HOBBIX 3HAHUM B IPOLIECCE BBHIMOIHEHUS IPOEKTHBIX U YydeOHO-
HCCIIEI0BATEIbCKUX padoT;

paboTaTh B IpyIIe C WUCHOJIHEHHUEM DPAa3JIMYHBIX COLHMAJIbHBIX POJIEH, MIIAHUPOBATH
paboTy TpYIIbI, pPalMOHAIBHO pacHpenesiaTh MAesTeIbHOCTh B HECTaHAAPTHBIX
CUTYyalUsIX, aJIcKBaTHO OLICHUBATh BKJIAJ Ka)KJIOI'0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccmaTpuBaeMoi poOIeMsl;

IOpOSIBJIATE MOTHBAIMIO K Oynymedl mnpodeccHOHambHOW — JIeSTENFHOCTH IO
CIELUANBHOCTAM (PU3UKO-TEXHUYECKOT0 MPOoduIIs.
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Hroro no pazmeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nuoreka [JOK
2.1 MexaHndeckue KojaecOaHus 10 https://m.edso0.ru/39859ef1
bubnuoreka IJOK
2.2 DJIeKTPOMarHUTHBIC KOJICOaHUs 15 httos://m.edsoo.ru/39859f1
53 MexaHUYeCKUe U 3JICKTPOMarHUTHbIE 10 1 bubnuoreka ITOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6nmoreka [JOK
24 Orriica 2 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubnuoreka [JOK
31 Ocuoser CTO > L https://m.edsoo.ru/39859ef1
Hroro no pazueny )
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M 15 bubmorera [OK
' PIHYCKYIAP y https://m.edsoo.ru/39859¢f1
bu6nmmoreka [JOK
4.2 Pusuka aroma S https://m.edso0.ru/39859¢ef1
43 ®u3rKa aTOMHOT O S,1pa ¥ 3JIEMEHTAPHBIX 5 bubmmoreka [TOK
' YaCTHI] https://m.edso00.ru/39859ef1
Hroro no pazmeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKHU

bu6nuoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUH U aCTPO(PU3UKH 12 httos://m.edsoo.ru/39859f1
Hroro no pazneny 12
Pa3znen 6. PUSHUECKHUM IPAKTUKYM
. bubmuoreka [JOK
61 DUSHITECKHH MpAKTHIyM 16 16 https://m.edso00.ru/39859ef1
Hroro mo paznery 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
CucremaTu3zanus u 060011eHNE
IIPEIMETHOTO COZIEP>KAHUS U OIIbITA bubmmoreka ITOK
7.1 . 15
JESATENHHOCTH, TPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3ydyeHnu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazueny 15
bubmuoreka [JOK
P 1
C3CPBHOC BpE 0 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne JlaTa HudpoBLIe
Tema ypoka Kontposbubie | IlpakTHueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 ®dusnka — pyHIaMeHTanbHas HAyKa O 1 bubmuoreka [IOK
MpUpoIe https://m.edsoo.ru/1beef346
5 HayuHnblii MeTOA MO3HAHUSI U METO/IbI 1 bubnunoreka [HOK
ucciae0BaHus GU3NYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MIPOIIECCEe
3 no3HaHus npupoasl. HaGmronenue u 1 bubnnorexa [OK
PHPOISL https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKe
CrniocoObl n3MepeHust GPU3NIECKUX bubmuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAs U OTHOCUTENIbHAS
) MOTPELIHOCTH U3MEPEHUIN (PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MogenupoBanue B ¢pusuke. Poib u
6 MecTO (U3HUKH B POPMUPOBAHUU 1 bubnunoreka [HOK
COBPEMEHHOW HAY4YHOU KapTHUHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTUYECKON NEATENBHOCTH JIIOIEH
Mexanudeckoe nBrxenue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 bu6nunoreka [JOK
MEXaHM4YeCKOro apuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKH
8 Pannyc-BexTop MaTepuanbHONW TOUYKH, 1 bubnuoreka [JOK
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€ro NpoCcKUrMn Ha OCHU KOOPpAHHAT.

Tpaekropus. [lepemenienue. CKOpoCTb.

Nx npoeknuyu Ha OCH KOOpAMHAT

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

PaBHOMEpHOE npsIMOTIMHENHOE
nBmkenue. ['papuueckoe onucanue

Bbub6nunoreka [JOK

o PaBHOMEPHOTO MIPSMOJIUHEHHOT O https://m.edso0.ru/89ba7190
JIBHKCHUS

10 CrnoxxeHne rnepeMenieHnid U CKOPOCTEH. bubnmnoreka [HOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE nBHKEHNE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpEHHUE. bubmuoreka LIOK
[IpsimonuHETHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 MPSMOJIMHEMHOT'O IBUYKEHUSI C bubnnorexa [OK

https://m.edsoo.ru/b7560bbf
MIOCTOSTHHBIM YCKOPEHUEM
CBoboHOE TasieHne. Y CKopeHue

13 CcBOOOIHOTIO MaeHNS. 3aBUCHMOCTD bu6mmoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaduku

14 JIBrxeHme Tea, OpOIIEHHOT O MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe neuxenue. JIBrxenue
110 OKPY>KHOCTH. YTJIOBAs Y JTUHEWHAsS

15 ckopocTs. [lepuon u yacrora. bubmorexa LIOK

https://m.edso0.ru/33196fbe
LleHTpOCTpEeMUTENBHOE U MTOJTHOE
YCKOpEHHE
16 KonTponbHas pabora 1mo Teme bubmorexa [JOK

https://m.edsoo.ru/1242{32e
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"Kunemaruka"

ITepBb1it 3ak0oH HproTOHA.
WNHepunanbHble CUCTEMBI OTCYETA.

bubmuoreka [JOK

17 [IpuHnun otHOCUTENBHOCTH [ anuiies. https://m.edsoo.ru/5a%e4a64
Heunepuuanehsie cuctemMbl OTCUETA
18 Cuna. PaBHOzCHCTBYIOIIAs CUIIa. bubnuoreka [JOK
Bropoii 3akon Herorona. Macca https://m.edso0.ru/141d3837
19 B3aumopeiictBue Ten. TpeTuil 3akoH bubnmnoreka [HOK
Herotona https://m.edso0.ru/57dba505
[IpuHuun cynepnozunuu cuil. Pemenue
20 3aiaqila Hp);HMSHeHn: 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOI'O TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTALIMOHHON U bubmmorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
29 Cuna TSKECTH U YCKOpEHHUe bubnmnoreka [HOK
CBOOOJHOrO MaieHus https://m.eds00.ru/22757f26
JIBm>xeHrie HeOECHBIX Te U X
23 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bu6mmoreka [IOK
KOCMHYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [JOK
24 Cua ynpyroctu. 3akon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIbI CUII Bubmmorexa IIOK
25 TpeHus. JIBUKeHue B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONPOTUBIIEHUS CPEJIbI https://m.edso00.ru/2cb29676
26 Hasnenue. ['mapocraTnueckoe bubamnoreka LHOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIIOTHO TBEPOE TEIO. bubmmoreka LIOK
27 [TocTynarensHOE U BpalmaTeabHOe bubnnoreka LHOK
JIBUKEHUE TBEPAOIO TeJla https://m.edsoo.ru/2b95d57e
28 MoOMEHT cHJIbl OTHOCHUTEIIBHO OCH bu6mmoreka [JOK
BpateHus. [1imeqyo cuiibl https://m.edsoo.ru/653d3459
CrnoxeHue cui, NPUI0KEHHBIX K
29 TBepAOMYy Teny. LIeHTp TsbkecTH Tena. bu6muoreka [IOK
VYcnoBust paBHOBECHS TBEPIOTO TENA. https://m.edsoo.ru/9aa79a7d
Buel paBHOBECHSA
bubmnoreka IJOK
30 Pemenne saas https://m.edsoo.ru/dclcaacO
31 Kontponbhas pabora no teme bubnmnoreka [HOK
"lunamuka. CTaTuka TBEpIOro temna" https://m.edso0.ru/9f5a574c
Nmnynbc maTepuanbHOM TOYKH,
CHCTEMBbI MaTEPUAIBHBIX TOUEK. L{eHTp bubmmnoreka IJOK
32
Macc CUCTEMbI MAaTEPUAIILHBIX TOYECK. https://m.edso0.ru/4bb8294b
Teopema o0 IBM)KEHUU IIEHTpPa Macc
HMnynbc cuitbl 1 MI3BMEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHCHHMS HMITYJTbCA. bubmmorexa IIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBM>XEHHNE
MoMmeHT umnyJibca MaTepuanbHOU
34 toukH. [IpencraBienne o cCoxpaHeHUN bubmuoreka [JOK
MOMEHTA UMITYJIbCa B LICHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bubmuoreka [JOK
35 Pemterme sana https://m.edso0.ru/f7706d63
36 Pabora cuibl Ha MaJIOM ¥ HA KOHEYHOM bubmuoreka [[OK

nepemernieHnu. [ 'paduueckoe

https://m.edso0.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

MIPEJICTaBICHUE PAOOTHI CHIIBI.
MOIIHOCTE CUIIBI

Kunernueckas sneprus. Teopema 00

Bbub6nunoreka [JOK

37 M3MEHEHUU KMHETUYECKOM YHEPTUH
N p https://m.edsoo.ru/9a5e2e74
MaTepuanbHON TOYKU
[ToTeHMaNbHEBIC U HEITOTCHIIHAIbHEIE
38 cuibl. [lorenumansHas sHeprus. Bropas bubmorera [OK
‘ H prus. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbsa kocMuueckas ckopocTb. CBA3b
paboTHI HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHHUEM MEXaHMYECKOI SHEPrun bubmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHUYECKOM SHEPrun
Vupyrue u He 1€ CTOJKHOBEHHS.
40 v E]ZIII:ICHI/IC ]36yH If }J,'IFJ'II/I IS UeaIbHON bubnnorexa I[OK
P PHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KontponbHas padora no reme "3aKoHbl bu6muoreka [IOK
COXpaHEHNs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHUI O IPUPOIE
P PP bu6muoreka [JOK
42 ternoTel. OcHOBHEIC MojokeHus MKT.
https://m.edso0.ru/b0a4445f
Juddy3us. bpoyHoBckoe ABHKEHHUE
Ctpoenue ra3o00pa3HbIX, KUJIKUX U
43 TBep JIBIX TEJI. Xa paKTe JIIBUKEHUSA U bubmorexa LOK
p L P p https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (AaTOMOB).
44 KommuectBo BemecTBa. IlocrosaHas bubmmorera [OK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBecHE. bu6nuoreka [IOK
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[Ikana [enbcus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
A https://m.edsoo.ru/1531aba5
. bu6mmoreka [JOK
47 W neanpusblil ra3. ['a3o0Bbie 3aKOHEI httos://m.edsoo.ru/1deb2367
48 YpaBuenune Menaeneesa-Knanerpona. bubnuoreka [JOK
Pertenne 3amau https://m.edso0.ru/8d12c328
49 AbGcoinoTHas TeMiepaTrypa. 3aKoH bubmuoreka [IOK
JlanpToHa https://m.edsoo.ru/14e02d1f
50 N3onporieccrl B uaeaaibHOM rase ¢ bubnunoreka [HOK
MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npejicraBieHue
51 Hfoj) OIIECCOB: fl::;Te Ma, U30Xopa bubmorexa [JOK
pon ' pMa, pa, https://m.edso0.ru/1344327b
n3zobapa
bubmuoreka [[OK
2 MKT
> OctoBHOE ypasHeHHe https://m.edso0.ru/c8094721
bu6mmoreka [JOK
>3 Pewerue 3anat https://m.edsoo.ru/10265a05
CBsI3b a0COIIOTHON TEMITEPATyphI
TEPMOJIUHAMHYECKON CHCTEMBI CO
o4 CpelHel KHHETUYECKOM YHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIHbHOTO TEIIOBOTO IBHKEHUS
e€ JacTuIl
55 O00011IeHIE U CUCTEMATU3alAS 3HAHUI bu6mmnoreka [JOK
o Teme "OcuoBer MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no reme "OCHOBBI bubnuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
o7 TepMonnHamuyeckas cucrema. 3ajjaHue bubnunoreka L{IOK
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BHEIIHUX ycia0BUM 1 Tl cCUCTEMBI.
BHemHue v BHyTpEHHUE apaMETPBI.
[TapameTtpsr T/] cuctemsl Kak CpeiHUE
3HAYEHHUs BEJIMYUH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM YpOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe HavaJl10 TCPMOJUHAMUKM.

bubmuoreka [JOK
58 Camornpon3BOIIbHAS pellakca T
MONPOH3BOIIbHAS peakcauns T/1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETNIOBOMY PaBHOBECHIO
Mopenb uaeanbHOro raza B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
pMOZ i https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOH MOJACIN
60 VYpaBaenue MengeneeBa-Knaneiipona u bubmuoreka [[OK
BBIPAKEHME ISl BHYTPEHHEW dSHEPIUU https://m.edsoo.ru/bal178d0
BeIpaxeHue 11 BHyTpEeHHEN YHEPTUH
61 OJIHOATOMHOTO HJI€aJILHOI0 rasa. bubmuoreka [JOK
KBazucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/acbcacl5
TIPOIIECCHI
DOnemeHTapHas pabora B
62 TepMoAHaMUKe. Brrancienue paboThl bubmuoreka [JOK
o rpaduky mporecca Ha pV- https://m.edso0.ru/741d5738
JIarpamMmme
Tennonepenada kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruu TJI cuctemsl 6e3 bubmmorexa [IOK
yIp p https://m.eds00.ru/3d734561
coBepLIeHHs paboThI
KouBek1us, TenjaonpoBoaHOCTb, Bubnunoreka [JOK
64
W3JTy4eHUe https://m.edso0.ru/157b54cd
65 KomnuectBo Temnotel. TemmoéMKocTh bubmuoreka [JOK

Tena. Y enbHas U MOJIIpHast

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BeIlecTBa. Y AelIbHas
TEIJIOTa CropaHus TOIJIMBa

PacuéT xonmuecTBa TENIOTHI pu

bubmuoreka [JOK

06 TerIonepeade https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aguabaTHOM TpoIIECCE. bu6mmoreka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonmuecTBo TeroTel 1 pabota Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEHN SHEpruu bubmorexa [JOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3aKk0oH TepMOIMHAMUKH J1J15
69 PABHOBECHBIX U HEPABHOBECHBIX bubanoreka LIOK
nporeccoB. HeoOpatumocTh https://m.edsoo.ru/c6f4f464
MIPUPOHBIX TTPOIIECCOB
70 [TpuHIUIIBI TEHCTBUS TEIIOBBIX bu6nunoreka [JOK
maruH. KITJT https://m.edso0.ru/2e945513
71 MaxkcumanpHoe 3Hadenne KITJI. ITukn bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka IJOK
72 Pemerue 3anas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCIEeKThI
73 HCIIOJIb30BaHMS TEIUIOBBIX JABUTATEIICH. bubmuoreka [JOK
TenoBoe 3arps3HEHUE OKpYXKaroLen https://m.edsoo.ru/9867aaa7
cpenbl
bubnunoreka [JOK
4 Pemerne sanat https://m.edsoo.ru/c8c70432
O06o0menne U crucTeMaTU3aus 3HAHHH
bubnunoreka [JOK
75 no teme "Tepmonunamuka. TemnnoBbie

MAaIuHb"

https://m.edsoo.ru/28d62b3f
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KontponbHas pabora no reme

Bbu6nunoreka [JOK

76
"Tepmoaunamuka. TermnoBsie MaluHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpasoBaHue 1 KOHAEHCALIHS.
77 I/Iclrj[a GEI/IG U KuneHue. Y aeipHas bubnuorexa [IOK
P thde https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpa3oBaHus
HaceieHHbie 1 HEHACHIIIIEHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIIOTHOCTH
W JIaBJICHUS HACBIIIICHHOT'O TIapa OT
78 TEMIIEPATYPHL, UX HE3aBUCUMOCTE OT bubmorexa HOK
TEPATYPEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIIEHHOT O TMapa.
3aBUCHUMOCTh TEMIIEPATYPHI KUTICHUS OT
JABJIEHUS B KUJIKOCTH
29 Braxxnocts Bo3yxa. AGcomtoTHas 1 bubmuoreka [JOK
OTHOCHUTEIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnunoreka [JOK
80 Pemenne 3amau
s https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramamueckue u
81 amop(HbIe Tena. AHU30TPONHS CBOWCTB bubmorexa LIOK
p ' p https://m.eds00.ru/20a88a03
KPHUCTAJLIIOB
[1naBneHre U KpUCTAIIA3AIIHSL.
bu6mmoreka [JOK
82 V nenpHasg TemI0Ta IUIaBICHU.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
edopManuu TBEPIOrO Teia.
Hegop P bubmuoreka [JOK
83 Pactspxenne u cxxarue. Capur. Monyinb
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmaruit
TennoBoe pacuimpeHne KUAKOCTEH 1
N bu6mmoreka [IOK
84 TBEPBIX TEN. AHTAPMOHHU3M TETIOBBIX

KoJIcOaHUI qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 ITpeoOpa3oBanue sHeprun B (pa3oBbIX bubmmoreka LIOK
nepexoaax https://m.eds00.ru/97a0672f

bu6munoreka [JOK

86
YpasHeHHe Terosoro dananca https://m.edsoo.ru/ab1521fb

Bbub6nunoreka [JOK
7 P

8 clieHme sajad https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspueie snenus. Jlapnenue nosu bubmuoreka [JOK
WCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O06o0011IeHNE ¥ CUCTEMaTH3alls] 3HAHUH

89 1o Teljlle "ArperatHbie COCT:ﬂHI/Iﬂ bubmorexa [TOK

P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KontponpHas pabora mo reme
90 "ArperaTHble COCTOSTHUSI BEIECTBa bubmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
@da3oBbI€ MEPEXOJIbI
DnexTpusanus Teq U e€ IpOosSBICHHUS.

o1 DnekTpuueckuii 3apsia. [[Ba Buma bubamnoreka [HOK
JJIEKTPUYECKUX 3apsnoB. [IpoBoaHuKy, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYIPOBOAHUKHI
DJIeMEHTapHBIN IEKTPUUECKUHN 3apsijl.

92 3aKkoH coxp AQHCHMS an:KT qucxorl(j) ’ bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3anmoneiictBue 3apsaoB. Toueunbie bu6mmoreka [JOK
3apsapl. 3akoH Kynona https://m.eds00.ru/445b7746

Bbub6nunoreka [JOK
94 Pemenwne 3amaq https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnektpuyeckoe nojue. Ero aeiictBue Ha

Bbu6nunoreka [JOK

95
AJIEKTPUYECKHUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD EKTPUYECKOTrO MOJS.

96 [Tpo6uslit 3apsia. JIunuu bubamnoreka [HOK
HaIpPSHKEHHOCTH JIEKTPUYECKOr O TIOJIA. https://m.edsoo0.ru/3dac6957
OaHOpoAHOE PNIEKTPUYECKOe TT0JIe
[ToreHuManbHOCTH

97 JJIeK L(I)CTaTI/I'-IeCKOFO noJtst. Pa3HOCTh bubmorexa [TOK

P ’ https://m.edso00.ru/80021447
MOTEHIIMAJIOB U HAIPSKEHUE
[ToreHumanbHas 3HEPrus 3apsa B
98 AIEKT I(I)CTaTI/I‘leCKOI\I/I) nose I;'[(I)ITeH nai butmorexa LIOK
P ' H https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO MOJIS
CBs13b HANPSHKEHHOCTH OIS U

99 a3HOCTHU TTOTCHIIUAJIOB IS bubmmorexa [IOK
P https://m.edsoo.ru/df7a6838
AJEKTPOCTATUYECKOTO MOJISI
[TpuHIMI cynepno3uuuu bu6mmoreka LIOK

100 .

AIEKTPUUECKUX MONEi https://m.edsoo.ru/Ocfed4a6c
bu6nunoreka [JOK

101 P

CHICHHE satad https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsna. [Tone bubnmnoreka [HOK
pPaBHOMEPHO 3apsKEHHON Cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 110

103 00Bémy mmapa. [Toxe paBHOMEPHO bubmmorexa [IOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON 0ECKOHEYHOM TIOCKOCTH

104 [IpoBOHUKY B 3JIEKTPOCTATHYECKOM bubnunoreka LHOK
roJsie. Y CIIOBUE PaBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab

105 JM3JIEeKTPUKH U TOJTYTPOBOIHUKH B bubamnoreka LHOK

SJICKTPOCTATHYCCKOM I10JIC

https://m.edso0.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konnencarop. D1eKTpoEMKOCTD

106 KOHJEHCATOpa. DICKTPOEMKOCTh bubmorera IOK
A pa- P https://m.eds00.ru/845b473
MIJIOCKOTO KOHIeHCaTopa
[TapannensHOE coeAMHEHNE bu6mmoreka [JOK
107
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnemoBarenbHOE COCTUHEHHE bubmnoreka IJOK
KOHJIEHCAaTOpPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHIeHCaTopa bubmorexa [JOK
P P A P https://m.eds00.ru/73a34f18
bu6mmoreka [JOK
110 Pemenne 3amaua https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
111 JIBr>keHMe 3apspKeHHON YacTHIIbI B bubnuoreka IIOK
OZHOPOAHOM DJIEKTPUUECKOM I10JIE https://m.edso0.ru/8341d6ac
112 Pemenue 3amau
113 O0o001enne u cucTeMaTH3aIus 3HaHU I bubmmoreka [IOK
110 TeMe "DeKTpuieckoe nojue" https://m.eds00.ru/5752603f
114 KontponbHas pabora no reme bu6mmoreka LIOK
"DnexkTpuyeckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. IlocTosSHHBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHHS ITOCTOSHHOT'O bubmorexa [HOK
v https://m.eds00.ru/233311b5
AIEKTPUUECKOT 0 TOKA
bubmuoreka [JOK
116 14 .H OJ1C
crotnmicn Toka. Hanpsoierue u 91 https://m.edso0.ru/0839a115
117 3akoH OMa 17151 y4acTKa L. bu6muoreka [IOK
DJEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COITPOTUBIICHUS bubnmnoreka [HOK

OAHOPOJHOrO IMPOBOJHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUTIOIIAaAU IMMONCPCUYHOT O

CCUCHHUS
119 VY nenpHOE COMPOTUBIICHHUE BEIECTBA. bu6nunoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaIIEIBHOE, bu6mmoreka [JOK
CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX bubnmnoreka L{IOK
nenei. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubnunoreka [JOK
122 Pemerre sanat https://m.edsogru/3881b469
123 Pabora snexkrpruyeckoro Toka. 3aKoH bubamnoreka LHOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605c5c
bu6mmoreka [JOK
124 Pemterne sana https://m.edsogru/6761bf0f
MOIITHOCTB ANEKTPUYECKOTO TOKA.
125 TenoBast MOIIHOCTH, BRIACIsICMAs Ha bubmorexa HOK
https://m.edso00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Pemterme sana https://m.edsogru/ebYch24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIIEHUE bubnmnoreka [HOK
HCTOYHHKA TOKA https://m.edso00.ru/72d453af
128 3akon Oma ,Z[J'Ii{ MOJTHOM (3aMKHYTOM) bubmuoreka [[OK
AJIEKTPUYECKOMN LENH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pewerue 3anas https://m.edsogru/3580b679
bubnunoreka [JOK
130 MomHOCTS HCTOHHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3ambikanue bubanoreka LIOK
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https://m.edso0.ru/546f5632

132 Konnencarop B 11emu mocTOSHHOTO TOKa bubmorexa [JOK
A P B 1 https://m.eds00.ru/35368f3e
bu6mmoreka [JOK
133 Pewerue 3anat https://m.edso0.ru/4410cef0
134 Pemenue 3anau mo teme "IlocTosHHBIN bubmuoreka [JOK
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agad mo teme "IlocTosHHBIN bubnuoreka [JOK
AIEKTPUUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemrenne 3amad mo Teme "[locTosHHBIN bubmuoreka [JOK
AIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTH3aIus 3HaHuH
137 1o TeMe "T1oCTOSHHBIN AIEKTPUIECKUMA bubmorexa [JOK
) P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponbhas pabora mo Teme bubnmnoreka [HOK
"TToCTOSIHHBIN 1EKTpUYECKHI TOK" https://m.edso00.ru/1885ddf1
DJeKTprYecKas IPOBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUMN bubmorexa [TOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTayutax. CBEpXIPOBOIUMOCTh
DIIEeKTPUYECKUN TOK B pacTBOpax u
140 acnnel:Bax JJIEKT OJ'II/ITl:())B 3aI£)OHI>I bubmorera IOK
P P ’ https://m.edsoo.ru/4b423491
@apajes Ui DJIEKTPOIIA3a
bubmuoreka [JOK
141 2 i !
JICKTPHHACCIHI TOK B Tasax. LUtasMa https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUH TOK B BaKyyMe. bu6muoreka [IOK
Bakyymubie mpudopsI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUM TOK B bubnmnoreka [HOK

MOJIYIIPOBOJTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonmynpoBOHUKOBBIE TPUOOPHI

bu6nunoreka [JOK
https://m.edso0.ru/83622200

145

@uU3NYECKHUl IPAKTUKYM 110 TEME
"3mepeHue cuibl TOKa U HalPsHKEHUS
B LIEMH [TOCTOSIHHOI'O TOKA ITPU MOMOLLU
aHAJIOTOBBIX M LU(POBBIX
M3MEPUTEIIBHBIX PUOOPOB" HITH
"3HaKOMCTBO ¢ LU POBOH
naboparopueit o ¢pusuke. [Ipumepst
U3MepeHusT PU3NIECKUX BETMUUH MPH
MTOMOIIIM KOMIIBIOTEPHBIX 1aTYMKOB"

bubnunoreka [JOK
https://m.edsoo.ru/5643ea56

146

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3ydyeHne HepaBHOMEPHOT O ABUKECHUS
C LEIBIO ONMPEIEIICHUSI MTHOBEHH O
ckopoctH"

bu6munoreka [JOK
https://m.edso0.ru/f6292f5f

147

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenne ycKopeHus rnpu
MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOM MIOCKOCTH"
unu "MccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH TPHU PAaBHOYCKOPEHHOM
nBHKeHun"

bub6nunoreka [JOK
https://m.edso0.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM I10 TEME
"M3MepeHne yCKOpeHHs CBOOOIHOTO
nanenus" win "M3ydenue qBrKeHus
Tesna, OpOIIEHHOr0 TOPU30HTAIBHO"

bu6nunoreka [JOK
https://m.edsoo.ru/d1ea2402

149

@U3NYECKUI IPAKTUKYM 110 TEME
"N3yueHue qBUXKEHUA Teja 1Mo
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOZYJIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopocTthio" unu "MccnenoBanue
3aBUCHUMOCTH TepUojia oOpaIieHus
KOHHYECKOI0 MasgTHHUKA OT €ro
napamerpoB”

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHne paBHOJEHCTBYIOIIEH CUJIBI
IIpU IBHYKEHUHU OpYyCKa IO HaKJIOHHON
miockocTH" win "IIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €r0 Macchl"

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84

151

PuU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUJT
YIPYTrOCTH, BOZHUKAIOIIKX B MPYKUHE U
pe3nHOBOM 00pasile, OT X
nepopmarun wim "M3ydenue
JBUKEHHS] CUCTEMBI TEJl, CBS3aHHBIX
HUTBIO, MEPEKUHYTOMN uepe3 NErkui
610K"

bubmnoreka IJOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCKUil IPAKTUKYM 110 TEME
"U3zmepenne ko3 huirmeHTa TpeHus 1mno
BEJIMYMHE YIIIOBOro K03 duirienta
3apucumoctu FTp(N)" mnn
"UccnenoBanue ABMKEHUS OpyCKa Mo
HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 PUITUEHTOM TpEeHUS" WK
"N3ydyeHue IBUKEHUA rpy3a Ha Bally €
TpeHuem"

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

153

@u3NYECKHUl IPAKTUKYM 110 TEME

bu6mmoreka [JOK
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"UccnenoBanue ycioBUil paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpaienus" i "KonctpyupoBanue
KPOHIUTEMHOB U pacuéT cui ynpyrocru"
nunu "M3ydeHne ycTOMYnBOCTH
TBEPAOTO TeJa, UMEIOILEro MIO0Ia1b
orops!"

https://m.edsoo.ru/4a04f4f7

154

@u3nYeCKUil IPAKTUKYM 110 TEME
"N3MepeHne uMITyJabca Tefna mno
TopMmo3HOMY nyTu" unm "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIISL M MOIIHOCTH CHUJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa T€JIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanre coXxpaHeHUs
UMITyJIbCa MPU YIIPYroM
B3auMozeiicteun'" unu "M3amepenue
KHUHETUYECKOW YHEPTUU Tella T10
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fh28e

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3ydyeHne n30TepMHUYECKOro Ipolecca
(peKOMEH10BaHO UCIIOIb30BAHUE
nudpoBoii 1adboparopun)" uiu
"N3yueHue u30X0pHOro mpoiiecca" uiu
"M3yuenue nzo0apHoOro mnpoiecca’ uiu
"[IpoBepka ypaBHEHHS COCTOSIHUS "

bubmmoreka IJOK
https://m.edsoo.ru/e0fe7e07

156

OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenne yaenbHOu Ter1oéMKOoCTH "
unu "UccnenoBanue mpouecca

Bbub6nunoreka [JOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBaHHUS BellecTBa' Wik
"UccinenoBanue agnadbaTHOrO
npouecca" wim "U3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOICHCTBUS 1
TEMIEPATypbl KUIIEHUS KUJIKOCTEH"

157

PuU3NYECKHUI IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
HCTIapEeHUs KUJKOCTEeN" niu
"U3mepenue yaeabHOU TEerIoTh
naBiaeHus apaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX ApOB" MU
"U3mepeHne abCOMOTHON BIaKHOCTH
BO3]lyXa U OI[EHKA MacChl IapOB B
nomeniennn". U3amepenue

KO3 puIMEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

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

158

@uU3NYECKUI IPAKTUKYM I10 TEME
"HaOnroieHue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCAaTopa B SHEPIHIO
U3JIy4eHHs cBeTornoAa" uin
"U3ydyeHne npoTeKkaHus TOKa B LIEIIH,
cojepIKallel KoHaeHcaTop' win
"Pacnipenenenue pa3HOCTH
MOTEHIIMAJIOB (HAIPSLKEHUS) TIPU
MIOCJIEIOBATEILHOM COETMHEHUN
KOH/IeHCaTopoB"

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

159

PuU3NYECKU IPAKTUKYM 110 TEME
"HUccnenoBanue cCMEIaHHOTO

bu6mmoreka [JOK
https://m.edsoo0.ru/2b179d98
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COEIMHEHMS PE3UCTOPOB" NN
"N3MepeHne yieabHOro CONPOTUBIICHUS
npoBoaHukoB" unu "UccnenoBanue
3aBUCHMOCTH CHIJIBI TOKA OT
HanpsHKEHU JJ1s1 JJaMITbl HaKaTuBaHUs"

Ou3nYecKuil MPakTUKyM 10 TeEME
"HaGnronenue anexTponu3a’ win
"U3mepenue 3apsiia OJHOBAJIEHTHOTO
nona" nin "Uccienosanue

bubmuoreka [[OK

160
3aBUCUMOCTH COMPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" HIN
"CHATHE BOJIBT-aMIIEPHON
XapaKTePUCTUKH ruoaa"
PesepBusblil ypok. O000mIEHNE U
161 CHCTgMaTHB:p WSl 3HAHUH 110 TeMe bubmorexa [JOK
" u" https://m.edsoo.ru/ed017d93
Kunematnka
PesepBHbIil ypok. O000IIeHHE 1
162 CI/ICTIe)MaTI/I?»:p WSl 3HAHUH T10 TEME bubmmorera [OK
H https://m.edso0.ru/3149956b
"lunamuka"
PesepBHBIi ypok. O000mICHNE U
163 CHCTI;MaTmZLI:H;I 3HAHUH 10 TEME bubnmorexa [OK
" \ https://m.edsoo.ru/0f9752ac
Craruka TBEpAO0ro Teja
PesepBHbIi ypok. O000IIEHNE U
P P . bub6mmoreka [JOK
164 CUCTEMATH3AaINA 3HAHU 10 TEME _
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
Pesepubiil ypok. O0o01IeHNE 1
165 cHucTeMaTu3aIus 3HaHUH 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJICKYJISIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIit ypok. O60011eHNE U

166 CHCTEMATHU3AIlHs 3HAHUI 10 TEME 1 budmiorexa [IOK
1 https://m.edsoo.ru/Obcc77cl

"Tepmonunamuka. TerioBbie MaluHbI"
PesepBHbIil ypok. O0001IeHNE 1

167 CHCTEMAaTH3allid 3HAaHHUH 10 TeME 1 Bbub6nunoreka [JOK
"ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nepexos"
PesepBubIil ypok. O000IIEHNE U

168 CHCTI;MaTm:p Hst 3HaHI/II§IH 10 TEME 1 Bubmuorexa [JOK
" 8 " https://m.edso0.ru/f2381c0c

DIIEKTPUUECKOE T0JIe

PesepBHbIil ypok. O000IIIEHIE U

169 CHCTEMaTm:p Hst :«sHaHI/H?LIu 10 TEME 1 budmiorexa [JOK
" LU[ . " https://m.edsoo.ru/3cae6dal

[ToCTOSIHHBIH 2JIEKTPUIESCKHUIA TOK

PesepBHbIi ypok. O000IIEHNE U

170 CI/ICTIe)MaTI/B:p s 3H31HI/HI?IH o teme "Toku 1 Bubmuorexa [JOK

B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX CpeIax
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOI'PAMME
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11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTHyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
BzaumoneiicTBue MOCTOSTHHBIX
1 MarHyuTOB M MIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBOA ’ https://m.edso0.ru/487a8593
MarunutHoe noze. ['unoreza Ammnepa
BexTop MarHuTHON WH 12078
2 [Tpun pI/Il'I CyInepno3u Ii[IZK I\TIIaFHI/ITHBIX 1 bubmorexa [JOK
p Vu yrep H . https://m.edsoo.ru/4clabcch
nosiel. JInHuyM MarHUTHOW MHIYKIIUU
3 MarauTHOe 1oJie MPOBOHUKA C 1 bubnunoreka LHOK
TorkoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amrniepa, e€ HanpaBJIEHUE U 1 bubamnoreka [HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
Bbub6nunoreka [JOK
) Pemenue 3ana 1
HHICHHE saAad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. 1 bubnmnoreka [HOK
DIIeKTPOU3MEPUTEIBHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBJIeHUE U
7 MOJYJIb. JIBUKEHHE 3apsKEHHOU 1 bubnuoreka [JOK
YaCTHUIIbl B OJJHOPOJHOM MarHMuTHOM https://m.edsoo.ru/c97afaal
nosne
bu6mmoreka [JOK
8 P 1
CHICHHE sa/at https://m.edso00.ru/504e98c7
b K
9 Pa6ora cwel JIopeniia 1 nommorexa 10

https://m.edsoo.ru/d518bedb
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bu6nunoreka [JOK

10 Pemerue sania4 https://m.edso0.ru/93617bd9
MarautHoOe 1ojie B BENIECTBE.
11 o I bu6nunoreka [JOK
CPPOMATHETHIH, [1ap https://m.edsoo.ru/30ff9608
IMaMarHeTUKU
OCHOBHBIE CBOMCTBa
12 dbeppomarnerukoB. [I[pumeHnenne bubmmorexa [OK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoB
13 Pemenue 3agad mo reme "MarautHoE bu6mmoreka [JOK
noine" https://m.edso0.ru/5b55¢307
14 Pemenue 3agau mo teme "MarauTtHoe bubmnoreka [JOK
rmojie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMArHUTHON
15 UH nu. [ToTok BEKTOpa MAarHUTHOMN bubmmorexa [OK
AYKITHH P https://m.edsoo.ru/b3efalcl
UHIYKIIAN
bubmnoreka IJOK
16 IC mnyKimn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOW UHIYKLIHUH bubnmnoreka [HOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anextpuueckoe noiie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMH B ABUKYIIHXCS bubmuoreka [JOK
MIPOBOJAHUKAX https://m.edsoo.ru/0235cc02
Bbub6nunoreka [JOK
2 P
0 CHICHHE 3aat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpasuzo Jlerna https://m.eds00.ru/bbc22726
22 WNunykruBHocTh. KaTyika bubnunoreka L{IOK
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HHAYKTUBHOCTHU B LCIIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenne camonnaykiuu. 3/C

bubmuoreka [JOK

23
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHuTHOTO TOJIS KaTYIIKH C bubaunoreka LHIOK
TOKOM. DJIEKTPOMarHMuTHOE ToJIe https://m.edsoo.ru/b3c0ad1l
bubmnoreka IJOK
25 Pemenne 3ana
THCHHE 3a%ad https://m.edso0.ru/88f69d2b
26 O06o0meHue U cucTeMaTU3aIus bubmuoreka [JOK
3HaHUM N0 TeMe "DNEeKTPOJUHAMHUKA" https://m.edso0.ru/76484025
97 KonTtponbhas pabora 1o teme bubamnoreka LHOK
"OnekrpoauHamMuka" https://m.edso0.ru/8ae09b98
KonebarenpHas cucrema. CBOOOIHBIE
28 Kxonebanus. 'apMoHndecKue bubmorexa HOK
-1 ap https://m.edsoo.ru/7c1db385
KoeOanust
29 KunemaTtnueckoe 1 TMHAMHUYECKOE bubnuoreka [[OK
OIIMCaHMUE KOJIEOATEILHBIX IBKEHUH https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BoiBos
JTMHAMHAYECKOI'0 OITMCAHUS
30 TapMOHHMYECKHUX KOJIEOaHUH U3 UX bubmorera [OK
p https://m.eds00.ru/e3c99692
SHEPTreTHYECKOr0 U KHHEMATHIECKOT O
OIMCaHUs
bubmuoreka [JOK
31 A a aza kojebanuii
MILIHTY 2 1 dasa konebanui https://m.edsoo.ru/7a0c439a
[Teproxa u yactota KoneOaHMiA.
39 [Tepron ManmbIx cBOOOTHBIX bu6mmoreka [JOK

KOJIe0aHUI MAaTEMATUUYECKOrO
MasiTHUKa. [leproj; cBOOOIHBIX

https://m.edsoo.ru/e0399319
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KoJleOaHUi NPY>KUHHOTO MasTHUKA

33 3aryxaromiue KoneoaHus. bubnmoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bubnuoreka [[OK
34 A 0
BTOKOICOAHI https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHDepermus "MexaHndeckue
36 K;)J]CGaHI/I:Ib BpM ;:IKEUIBHBIX Brbmaorexa OK
,},] https://m.edsoo.ru/8ef587be
HHCTPYMEHTax
O0001IEeHE U CUCTEMATU3AIHS
37 3HAHUN 10 TeMe "MexaHndecKue bubnuorexa [IOK
\ https://m.edsoo.ru/eb84182f
Konebanus
DNEKTPOMarHUTHEIE KOJCOaHMUS. bubnuoreka [JOK
38 .
KonebaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIIUTY/IbI
39 3a I:[ ;] KOHJIEHCATOpa C aMILJIUT o}II; bubmorexa LOK
P g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJICOATEIbHOM KOHTYPE
3aKOH COXpaHEHHUS SHEPTUU B bubmuoreka IIOK
40
UjearbHOM Koie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue dJIEKTPOMarHUTHEIE
41 KonzzaHHmﬂ Breig )Kp €HHbIE bubmaorexa LIOK
' YA https://m.edso00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJICOaHUS
ITepemennsrit Tok. Pesuctop u
42 KOHJICHCATOP B LIEMU [IEPEMEHHOIO bubnnorexa I[IOK
o p B I p https://m.edso0.ru/84836152
TOKA
43 Karymika uHIyKTUBHOCTH B LIETIH bubnmoreka [HOK
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NEPpEMCHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa AJis1 3EKTPUIECKOM e

Bbub6nunoreka [JOK

44
MEPEMEHHOr 0 TOKa https://m.edsoo0.ru/8bae38e6
MOoONIHOCTB MEPEMEHHOT0 TOKA.
45 AMImmTynHoe 1 IeHCTB ee bubmmorexa I[OK
A a yrort https://m.edsoo.ru/1cac6c4c
3HAYEHUE CHUJIBI TOKA M HAIPSHKCHUS
46 Pe3oHaHc B DIeKTPHUYECKOM LIEMH bubmmorexa [OK
P h https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 P
CHICHHE salatd https://m.edsoo.ru/al16836a4
Wneanpuenit Tpancdopmartop.
48 HHOI/ISBO CTE)) ne(be paqa I/Ip bubmmorexa [OK
p a > TTEpeAl . https://m.edsoo.ru/f97418ae
MOTPEOJICHUE DIICKTPUUECKON dHEPTUH
DKOJIOTHYECKHUE PUCKH TIPH
MIPOU3BOJICTBE DJIEKTPOIHEPT U H.
49 Kp JIBT )211 chonb30§aﬂnﬂp bubnmorexa [OK
YIRTYP . https://m.edso0.ru/a6f74d93
3JEKTPOIHEPTUHU B MTOBCEIHEBHOM
JKU3HU
bu6mmoreka [JOK
S0 Pemenue sanaq https://m.edsoo.ru/ee6677ed
Bbub6nunoreka [JOK
1 P
> Clierme sajat https://m.edsoo.ru/7cab59f8
O0001IeHEe 1 CUCTEMATU3AIHS
52 3HAHUU 10 TeMe "DIIEKTPOMArHUTHEIE bubmorexa HOK
" P https://m.edso00.ru/401024a9
Konebanus
53 MexaHH4eCKHE BOJIHEL Bubnunoreka [JOK
XapakTepuCTUKN MEXAHUYECKUX BOJTH https://m.edso0.ru/a58e109f
54 CBolCTBa MEXaHUYSCKUX BOJIH bu6nunoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapakTEepUCTUKU 3BYKa bubmmorexa [IOK
i Aap p YK https://m.eds00.ru/138b6f09
56 WNHuppazByk u ynpTpassyk. lllymoBoe bubamnoreka LIOK
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl https://m.eds00.ru/7380038f
Bbub6nunoreka [JOK
S Pemterre sazat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHHIC BOJIHBI. bubnunoreka LHOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEprus IEKTPOMArHUTHBIX BOJH. bubamnoreka [HOK
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxaya 371eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMarHUTHBIX bubmmorera [IOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIMIBI paTUOCBA3U U
61 teneBuAcHUA. Paaronokarus. bu6mmoreka [JOK
DNEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KoHnTponbHas pabora 1o Teme bubnmnoreka [HOK
"Kone6anus 1 BoiaHbI" https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH MPSIMOJIMHENHOTO bubnmnoreka [HOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMeHeHHE
64 3aKOHa MPSIMOJIUHEUHOT O bubmmorera [IOK
p https://m.edso0.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [1nockoe 3epkaio. bubnunoreka LHOK
Cdepuueckoe 3epkaiio https://m.edso00.ru/a005d2bb
66 [Ipenomiienne cBeTa. AGCOTIOTHBINA U bubnmoreka [IOK
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OTHOCHUTEJIBHBIN [T0KA3aTeNb
npenomwieHus. [lonHoe BHyTpeHHee
orpaxenue. [IpenenpHbIil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pewenue 3a1ay Ha IpUMEHEHUE

bu6mmoreka [JOK

67 3aKOHOB OTPaKCHUS U IIPEIIOMIICHHS httos://m.eds0o.ru/49d830a9
CBeTa
Xox nydeit B npusme. Jlucnepens
. bu6muoreka [JOK
68 cBera. CIIOKHBIN COCTaB OCJIOro CBETA.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3pl. @OKyCHOE pacCTOSHUE U bubmuoreka LIOK
ONTUYECKAs CUJIa JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenure n300pakeHuit B TMH3AX U bubnmnoreka [HOK
HUX CUCTEeMaXx. Y BEJIMYEHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 HM300paKCHHH, MTOTy4aeMbIX C bubmmorexa [IOK
p ’ i https://m.eds00.ru/5a868f09
MTOMOIIBIO JINH3
72 I'ma3 kak onTuyeckas cucteMa bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 1| I/IMGHI/IMOZSTI/I FC(I))MJ;T WYECKOMH bubmmorexa [IOK
P p https://m.edsoo.ru/cd174al0
OITHKHU
74 CKOpOCTh CBETa U METO/IBI €€ bubnmnoreka [HOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6munoreka [JOK
7 Jlucniepens caera https://m.edsoo.ru/lel6ccée
76 Wurepdepennus cera buomiorexa LIOK

https://m.edsoo.ru/5fc0c638
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Kor CPCHTHBIC NCTOYHUKHMU. YcaoBus

77 HaOII0EHUS MAKCUMYMOB U bubmorexa [TOK
a ™ https://m.edsoo.ru/c6416d48
MHUHHAMYMOB
bu6mmoreka [JOK
8 Pemenue sanay https://m.edsoo.ru/3061de2b
bubnunoreka [JOK
7 I1
9 PMMEHCHHC HHTCp(hCpeHIIN https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Jlngpaxuus ceera https://m.edsoo.ru/12ed04b5
HudpakimonHas pemeTka. Y ciioBue bu6mmoreka LIOK
81
HAOJIFOACHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6munoreka [JOK
82 P
CILICHHE a1t https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTh CBETOBBIX BOJIH. bubanoreka LIOK
[Honspusanus csera https://m.edsoo.ru/e9890fe9
Bbub6nunoreka [JOK
84 Pemerue sanias https://m.edso0.ru/c56¢8158
85 CBeTOBBIE IBJIEHHUS B IIPUPOJIE bubmorera [OK
PHPOA https://m.eds00.ru/0b36363d
86 O06001IeHre u cucTeMaTH3aIus bubmmoreka [HOK
3HaHUH Mo Teme "OnTruka" https://m.edso0.ru/8a14748b
87 KontponbHas pabora no reme bu6mmoreka [IOK
«OrnTuka» https://m.edso0.ru/82315dd4
['paHHIBI TPUMEHUMOCTH
88 KJIACCMYECKOM MEXaHUKH. 3aKOHBI bu6mmoreka [JOK
3JIEKTPOAMHAMUKA U TIPUHIUIIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEIBLHOCTH
89 [Toctynarel criennanbHON TEOPUU bubmuoreka [IOK
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OTHOCHTCJIIbHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [IpeodpazoBanus Jlopenna.
VYcnoBue NpUYNHHOCTH.

bu6mmoreka [JOK

90
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3amenieHue BpEeMEHH U COKpaIlCHUE
JUTHHBI
o1 DHEPrusi U UMIYJIbC PEISATUBUCTCKON bubnmnoreka [HOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € dHEpruen u
92 HMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmmorexa [IOK
4 P 1ot https://m.edsoo.ru/b6258ffa
DHeprus moKos
93 PaBHOBeCHOE TEIJIOBOE U3TyYEHUE bubmmorexa [IOK
i https://m.edso0.ru/f54035a5
Bbub6nunoreka [JOK
4 B
o 3axon ememenns Buka https://m.edso00.ru/1c5ff752
95 I'unore3za M. I1nanka o kBaHTax. bu6muoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% DHEprus 1 MMITYIHC (OTOHa https://m.edsoo.ru/7th307ec
97 ®otorddext. OnbiTer A. T bubnmnoreka LHOK
CroneroBa. 3akoHbl poTtorddexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEIHA 111
98 dboroarddekra. "Kpacnas rpanuma" bubmorexa [TOK
P patiuil https://m.edsoo.ru/01ef4556
dbororddekra
99 Hasnenue ceera. Onpite [1. H. bubnuoreka [JOK
JlebeneBa https://m.eds00.ru/64b4f966
100 BonHOBBIE CBOMCTBA YaCTHI] bubmuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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

Bomnnbl ne bpoins. JimuHa BoaHbI e

. bu6mmoreka [IOK
101 b
0 POHJIA  pasMephl 06micm https://m.edsoo.ru/5df8bafl
JIOKaJIM3alluu ABHUXKXYIICUCA YaCTUIIbI
. bubmuoreka [JOK
102 KopryckynpHO-BONHOBOH AyanH3m https://m.edsoo.ru/8ccab62a
103 Judpakius 31eKTpOHOB Ha bu6muoreka [IOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cneuuduka n3MepeHnii B MUKPOMUDPE.
104 CoofH(()meHm HGI())H e eJIéHHOI)CTeﬁp bubmmorexa [IOK
. peit https://m.edso0.ru/65783dec
I'eiizenbepra
bu6nunoreka [JOK
105 Pemenne rpaguicciux saza: https://m.edso0.ru/e70195bd
N bu6mmoreka [JOK
106 Peutertue pacuCTHBIX sajat https://m.edsoo.ru/ee9b3182
KontponbHas pabora no remMam: BuG 110K
" won i nbnuorexa
107 OCHOBHUCTO ’ K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTu3M
OMBITHI 11O HCCETOBAHUIO CTPOCHUS
108 aToMma. [LimanerapHas Mozeb» aroma bubmmorexa IIOK
' P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6nunoreka [JOK
109 Hocrynatet bopa https://m.edsoo0.ru/404dfa9a
Bunpl cniektpoB. CrieKTp ypOBHEM bubnnoreka [HOK
110
SHEpPrUH aTOMa BOJOPOJAA https://m.edsoo.ru/cf74blla
CroHTaHHOE U BBIHYXIECHHOE bubnuoreka [JOK
111
H3JIy4CHHUE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep bubmumoreka [IOK



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
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo.ru/2288a0c4

113

Hyknonnas Mmozaens sipa
I'eitzen6epra-MBanenko. 3apsia u
MaccoBO€E YUCIO sapa. M3oTonsl.
PagnoakTHBHOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paau0aKTUBHOIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
u3nydyeHus. Biausaue
PaMOaKTUBHOCTH HA KUBbBIE
opraHusmsl. Jlo3umerpust

Bbub6nunoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs3U HYKJIOHOB B sJIpe.
Snepurie cuibl. Jlegext Macchl siapa.
SnepHble peaknuu. SnepHsle
peaktopsl. [Ipo0nems! ynpasiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrM4€eCKUE aCIIEKThI pa3BUTHS
SIIEPHON SHEPIETUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpauuu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS.
bapuoHnbl, ME30HBI U JIENITOHBI.
IIpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiitooHHast MOZEIIb
aJpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npenenamu CTaHIapTHON
mojaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO usmueckon
KapTHUHBI MUpa

bu6mmoreka [JOK
https://m.eds00.ru/c026fd37

118

OTanel PasBUTHUA aCTPOHOMUMH.

Bbu6nunoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HadeHUE ACTPOHOMUU

https://m.edsoo.ru/ad73e145

HpI/IMeHI/IMOCTL 3aKOHOB (I)I/ISI/IKI/I JJIsL
0OBSICHEHHS MMpUpPOAbl KOCMHUUYCCKUX

bubmuoreka [JOK

119
00BeKTOB. MeTO/IbI aCTPOHOMUYECKHUX https://m.edso0.ru/39c44028
HCCIICOBaHNM
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAJUOTEIECKONIEI bubmmorexa [OK
s : https://m.eds00.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 3Bé3nH0ro Heda. Co3sesnus,
121 SIpPKHUE 3BE3JIBI, IVIAHETHI, UX BUINMOE bubnnorexa IIOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBUJKEHUE
Conneunas cucrema. ComnHIie.
122 ComnHeunast akTUBHOCTE. MICTOUHHUK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu ConHua u 3B€371
3BE3/IBI, X OCHOBHEIC
123 XapakTepucTuku. J(uarpamma bubmorexa [JOK
| Pacrep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBINA KIIACC — CBETUMOCTD
124 3Be3/bI IVIaBHOU MMOCIIEN0BATEILHOCTH bubnnorexa [OK
a a https://m.edsoo.ru/b3ch766¢
BryTtpenHee cTpoeHue 3BE3 .
15 CoBpeMEHHBIE NIPEACTABIEHUS O bubnmnoreka LHOK
MPOUCXOKICHUU U 3BOTOIMU CoHIIa https://m.edsoo.ru/d09da494
M 3BE3. DTallbl )KU3HU 3BE3
Mueunsiii [Tyte — Hama ["anaktuka.
126 Tumne! ramaxktuk. YEpHLIE ALIPEI B bubnnorexa I[IOK
- 1eP p https://m.edsoo.ru/7cd10a0a
SIIpax TaJakTHK
127 Bcenennas. Pacuiupenue BeenenHoi. bubnmnoreka [HOK

3akon Xab606ma. Teopus bonpiioro

https://m.edsoo.ru/3dbdf0d2



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

B3pbIBA. PenukroBoe HU3JTy4YCHHUC

128

MacutaGHast ctpykTypa BeeneHnoii.
MeraranakTika

Bbub6nunoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npo0i1eMbl acCTpOHOMHUH

bubnuoreka [[OK
https://m.edsoo.ru/d37d9ffe

130

@u3NYECKU IPAKTUKYM 110 TEME
"UccaenoBaHue MarHUTHOIO OIS
ITOCTOSTHHBIX MarHUTOB'" WJIN
"UccaemoBaHue CBOMCTB
(heppomMarHeTUKoB" uIu
"UccneqoBanue eHCTBUA
TOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

®uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amnepa win
"M3ydyeHne 3aBUCUMOCTH CUJIBI
Amnepa ot cuibl ToKa" Win
"OnpeneneHne MarHUTHOM MHIYKIIUU
Ha OCHOBE MU3MEpEeHUs cuibl AMriepa”

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUI TPAKTUKYM 1O TEME
"UccaemoBaHue SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUU'" UK
"OnpeneneHne HHIYKIUN BUXPEBOTO
MarHUTHOTO moJs"

https://m.edso0.ru/c36658da

133

@u3NYECKU IPAKTUKYM 110 TEME
"UccaenoBaHue ABIEHUS
camonHAykuu" niau "COopka MoJIeH
3JIEKTPOMarHuTHOro reHeparopa’

Bubnunoreka [JOK
https://m.edsoo.ru/b8fh6391

134

®u3NYECKUil IPAKTUKYM 110 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"3mepenue nepruoaa cBOOOIHBIX
KoJIcOaHUH HUTSHOTO U MPY>KHHHOTO
MasTHUKOB"

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

135

®u3NYECKU IPAKTUKYM 110 TEME
"TIpeoOpa3oBaHe YHEPTHH B
NPYKUHHOM MasiTHUKe"

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

136

DuU3HUECKUil IPAKTUKYM 110 TEME
"UccrnenoBanue MepeMEeHHOr0 TOKa
yepes M0CIIe0BaTEIbHO COETUHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3uctop"
nunu "UccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIENIN
MEPEMEHHOr 0 TOKa"

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90

137

DuU3NYECKU IPAKTUKYM 110 TEME
"N3ydyeHue napaMeTpoB 3ByKOBOMH
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

@u3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue mokasareis NpeloMICHHUS
crexia" unu "Tlonyuenue
M300paKeHHs B CUCTEME U3 TUIOCKOT 0
3epKaJia u JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

®uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTHU
(OKYCHOI'O pacCTOSIHUS OT BEILECTBA
(Ha mpumepe )KUIKUX JINH3)" UIu
"M3mepenne HOKYyCHOTO pacCcTOSHUS
paccenBarOIIUX JIUH3"

bu6munoreka [JOK
https://m.edso00.ru/b879fh3f

140

DuU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenue nudpakiuy,

bub6munoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEp(EPEHITUU U MONIPU3AIUN
ceera"

141

®u3NYECKUil IPAKTUKYM IO TEME
"Omnpenenenre UMIyJbca U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (TI0
(dotorpadusiM TPEKOB 3apSKECHHBIX
YaCTHI] B MArHUTHOM T11071¢)"

bubmuoreka [[OK
https://m.edsoo.ru/63756¢47

142

®u3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosHHoi [1nanka Ha
OCHOBe uccienoBanus poroaddexra”
niy "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOANO/ OT
HanpspKkeHus"

bubnunoreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue criekTpa
pa3peRKEHHOr0 aTOMAPHOr0 BOAOPOAA
Y U3MepeHwne noctossuHon Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paamoakTUBHOTO
(hoHa ¢ ucroap30BaHNEM J103UMETPA"
nim "U3ydenue noriomieHus o6era-
YaCTHUIL ATIOMUHHAEM"

Bubnunoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

@u3nyecKuil NPaKTUKYM 110 TEME
"HaOmroneuus 38€30H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
MCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUISl ONIPEACIICHNUS
NIOJIOKEHHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE

bu6munoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3aust CeBepHOro nmonymapus u
spkue 38E31b1" win "Habmronenus B
teneckon JIyHbl, MIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOILICHUIT"

0O0001IeHNE U CUCTEMATU3ALUS
3HaHuil. Poib GU3UKU ¥ aCTPOHOMHUU B

146 9KOHOMMYECKOM, TEXHOIOTHUSCKOM, bubmmorera IOK
N N https://m.edsoo.ru/ad6ddeed
COIIMATbHON U ITHUECKOH chepax
JESITENILHOCTH YEI0BEKA
O00011IeHE B CUCTEMATH3aIUs
147 3HaHu#. Ponb 1 MecTo pusuku u bubamnoreka [HOK
aCTPOHOMUU B COBPEMEHHOM HAYYHOH https://m.edso00.ru/18f19f7c
KapTUHE MUpa
O00011IeHE ¥ CHCTEMATH3ALUS
3HaHu#. Ponb pusnueckoit Teopuu B
(hopMUPOBAHUH TIPEIICTABICHHIA O
148 N bu6mmoreka [JOK
(hu3HUecKoil KapTUHE MUPaA, MECTO
N https://m.edsoo.ru/e7d400f4
(hU3UYIECKON KapTHHBI MUpa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEJCTABICHUN O IPUPOJIC
149 O06o001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHuM 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000111eHNE U CUCTEMATU3ALIUS bu6nunoreka [JOK
3HaHui 1Mo TeMe "Kumnemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHre 1 cCUCTEMaTH3aIIUA bu6munoreka [JOK
3HaHui 1o Teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0600111eHIE U CUCTEMATU3ALIUS Bt OK
152 3HaHu# Mo Teme "CraTuka TBEPIOro ubnmorexa L
p

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O0001IeHNE U CUCTEMATU3ALHS

153 3HaHMH 110 TeMe "3aKOHBI COXPAaHEHUS Bubmotexa HOK
" P https://m.edso0.ru/32a4d1a0
B MEXAHUKE
O0600111eHIE U CUCTEMATH3ALIUS
154 3HaHu# o Teme "OCHOBEI Bubmiorexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHYECKON TEOPUH
O00011IeHNE U CUCTEMATU3ALIUS
155 3gaHui 1o teme "TepmoarHaMuKa Bubmaorexa IIOK
,]? A ’ https://m.eds00.ru/c63f7c10
TennoBble MaNTUHEL
O0001IeHe 1 CUCTEMAaTU3AIA
156 3HAHMUM 110 TeMe "ArperaTHble bubmuoreka LIOK
cocTosgHu BemecTBa. Da3oBule https://m.edsoo.ru/1d36b5b1
nepexo/ipl"
O060011IeHIE U CHCTEMATH3ALIUS
157 3HAHUU IO TeMe "DIIEKTPUUECKOE Bubmuorexa [JOK
" P https://m.edso0.ru/3bf0def9
oje
O00011IeHIE U CUCTEMATH3ALIUS
158 3Hanuil mo teMe "TlocTosTHHBIN Bubmaorexa IIOK
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKHUI TOK
O0001IeHe 1 CUCTEMAaTU3AIHA
159 3HaHUU 1o TeMe "TOKU B pa3IUYHBIX Bubmiorexa HOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O0001IeHEe 1 CUCTEMATU3ALHS bu6munoreka [JOK
3HaHuil no reMe "MaraurthHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O0001IEHHE 1
161 CI/ICTEMaTI/ISa},’p WS 3HAHUU 110 TEME Bubmiorexa HOK
" B " https://m.eds00.ru/053e2248
DeKTpOMarHUTHasT HHTyKITHS
162 PezepBHblit ypok. O6001meHue 1 bu6nuoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
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https://m.edsoo.ru/3d40077a
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https://m.edsoo.ru/053e2248

cUCTEMAaTU3alUs 3HAHUU 10 TEME
"MexaHndeckue Koneoanusa"

https://m.edsoo.ru/d6310bfd

PesepBHblil ypok. O60011€HNE U

163 CcHUCTeMaTH3aIus 3HaHUH 110 TEME bubmiorexa HOK
https://m.edsoo.ru/5e2bb83d
"JneKTpoMaruuTHeIe KojaeOaHus"
PesepBHeIil ypok. O600IIeHNE U
164 CHCTEeMaTH3allusl 3HaHUH 110 TeMe bu6nunoreka [JOK
"MexaHH4eCKHEe U JIEKTPOMarHuTHbHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pesepublil ypok. O6001eHNE 1
Bubmnoreka [HOK
165 CHCTEMaTH3alusl 3HAHUH 110 TEMe httos://m.e dsoouru 152ad1603
"Onruka" T '
PesepBHblil ypok. O60011€HNE U
. Bbub6nunoreka [JOK
166 CcHUCTeMaTH3aIus 3HaHUH 110 TEME htI;IDSJ.I/I;ImTe dso]o_[ru 15beclchs
"Ocnossl CTO" T '
PesepBHeIil ypok. O600meHNEe U
N bu6mmoreka [JOK
167 CHCTEMAaTH3allis 3HAaHHI 110 TEMe httos://m.e dSO(I)lru 17659438
"KopnycKyJIspHO-BOTHOBO#M Jyann3m" T '
PesepBHbIil ypok. O000ImICHNE 1
P P . bu6muoreka [JOK
168 CHCTEMAaTH3alysl 3HaHUH 1o TemMe httos://m.edsoo.ru/Lf511654
"dusuka aroma" T '
PesepBHriil ypok. O6001meHNE 1
169 CHCTEMaTH3allysl 3HAaHUH 110 TeMe bubmuoreka [[OK
"du3nKa aTOMHOTO sIIpa U https://m.edsoo.ru/905c5ce0
3JI€EMEHTapHbIX YacTull"
PesepBHeIil ypok. O6001IeHNE U
. bu6mmoreka [JOK
170 CHCTEMAaTH3alls 3HAHUI 110 TEMe nbmorexa I

"OnemeHTbl acTpoPpU3nKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» ®usnka, 11 knacc/ Kacesino B.A., O011ecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«IPODAY; Akinoneproe obmectBo «M3marenscTBo «IIpocBemieHney

KacpanoB B.A. ®usuka. 11 xinacce. Yray6nennsiit ypoens — M.: [IpocBenienue, 2021 r.;

METOAUYECKHUE MATEPUAJIBI 1JISA YYUTEJIA

* KacesanoB B.A. ®usuka. 10 kinacc. Yrnyonennsiii ypoBenb — M.: [Ipocsemienue, 2021 r.;
» COopnuk 3a1a4 1o pusuke: mis 10-11 k. odbureodpazosar. Yupexaenuit / Cocrt. I'.H.
CrenanoBa — M.: [Ipocsenienue, 2003

» Ousuka. Yuebnuk s 10 kiracca ¢ yrimyoneHHbIM n3ydenueM ¢pusuku. Kabapaua O.D.,
Opnos

B.A. u np, nmox penakuueit [Tuackoro A.A., Kabapauna O.®. M.: [IpocBemenue

» Gusuka. 3agaunuk. 10-11 kraccsl : mocodue IS yyamuxcs o0meoopa3oBar.
YUPEIKICHUH

npo¢uibHbi yposens/ JI.II. bakanuna, B.E. benonyukun, C.M. Kozen; nog pea. C.M.
Kozena;-M.: [Ipocsemenue, 2011

» ®usuka: Konebanus v BoiHbL 11 KiI.: Y4eOHUK U1 yIITYOJICHHOTO U3yYeHHs (PUBHKHN/
Msxumes I'Sl., Cunsiko A.3. - M.: [Ipoda, 2006

» Gusnka: Mexannka. 10 ki.: YaeOHUK 11 yrayOneHHoro u3ydeHus ¢pusuku/ bamamos
M.M,,

I'omonoBa A.W., lonoukuit Ab. u np./ mox pen. Msxkumiesa I'. 5. - M:, Ipoda, 2004

» Gusnka: MonekynsapHas ¢pusuka u TepmoauHamuka. 10 ki.: YueOHUK i yriayOiIeHHOro
uzydenus ¢pusuku/ Mskumes 'f., Cunsako A.3.- M:, [Ipocda, 2004

» Ousuka: Yueb. s 10 k1. mk. u k1. ¢ yrayou. uzyd. @usuxu / O., O.

Kabapaun, B.A. Opnos, 3.E. OBenuuk u ap.; [lox pea. A.A. [Tuackoro. — M.:



[Ipocseienue,

2008.

» ®usuka: DnexrpoauHamuka. 10-11 kin.: YueOnuk ais yriayoaeHHOro uydeHus Gusuku/

Mskumes ['S., Cunsiko A.3., Cnoboxackos b.A. -M.: JIpoda, 2005
KomMriiekT 1eMoHCTpaimoHHOr0 J1a00paTOPHOT0 000PYIOBAHNS :
1. bnok nutanus 24B perynupyemblit

2. lunamometp aeMoHcTpaumonHslid 10H (mapa)

3. MamuHa snekTprdeckast oopatumast (IBUTaTeIb-reHepaTop)

4. Hacoc BakyyMHBIH € 3JIEKTPOIIPHUBOIOM

5. Cronuk noabeMubi 200x200

6. Tapenka BakyyMHasi CO 3BOHKOM

7. JleMOHCTpaIMOHHBIN U3MEPUTEIbHBIN PUOOP YHUBEPCATbHBIH
8. 'mpockon

9. MamnHa BOJTHOBast

10.Mastauk MakcBeinna

11.HaGop neMOHCTpallMOHHBII BOJTHOBBIX SIBJICHUI

12.Habop nemoHCcTpannoHHbIN "/[nHAMIKA BpamlaTeIbHOTO ABHKECHUS"

13.Habop nemoHcTpannoHHbIi "Mexannueckue KoneOaHusi ¥ BOJHBI"

14.HaGop nemoHCTpanMoHHbIN "MexaHn4ecKue sBIcHus "
15.1Tpubop 11t IEeMOHCTPAIMH 3aKOHA COXPAHEHUS HMITYJIbCca
16.ITpubop asist IEMOHCTPAIMH 3aITUCH MEXAaHUYECKUX KOJIeOaHM

17.TpyOka HptoToHa

18.1lenTpobexHas nopora (mpubop "MepTBast meTis" JeMOHCTPAIIMOHHAS )

19.ITpubop amst IEMOHCTPALIMHM PABHOMEPHOTO JIBUKCHUS

20.BeIcOKOBONBTHBIA UCTOYHMK 30KkB



21.I'anpBaHOMETp 1€EMOHCTPALIMOHHBIN

22.JIlnHAMHUK HM3KOYaCTOTHBIA Ha IT0JICTaBKe

23.3BOHOK 3JIEKTPUYECKHM IEMOHCTPaIlMOHHBIH

24 KoMIIeKT npoBO10B

25.Konnencarop paz0opHbIi

26.Habop nemoHcTpanroHHbI# "3ByKOBbIE KOJICOaHUS U BOJIHBI"
27.Habop neMOHCTpalMOHHBIN "DIeKTpudecKasi eMKOCTh"
28.T'urpomerp (ricuxpometp) BUT-2

29.0rHUBO BO3IYIIHOE

30.Tepmomertp ¢ ukcanueit MaKCUMaaTbHOTO U MUHUMAJIBHOT'O 3HAYEHUI
31.11puGop 1st AEMOHCTpALUU TETIONPOBOJHOCTH TeEll
32.YcrpoiicTBo mpeodpa3zoBaHus TEIJIOBON YHEPT U

33.1Map ¢ konbIOM

34.T'eneparop Bau-ne-I'paada

35.Mara3uH conpoTuBIECHUI

36.Mammuna a5mekTpodopHas

37.MasITHUK 3J1€KTpOCTaTUYECKUI

38.Habop nemoncTpannoHHbii "TlocTosTHHBIN TOK"

39.Habop no craTuke ¢ MarHUTHBIMU JiepXKaTeIsiMU

40.HaOop neMOHCTpaMoOHHBIN "DIeKTpOoCTaTHUECKUE SIBIEHUS" (pacIupeHHbINH
KOMILJIEKT)

41.Habop 1t 1eMOHCTpaIiy 3JIEKTPUUECKUX MMoIei

42 .Tlanouka CTeKIsTHHAA

43 .I1anouxa >00HUTOBAs

44 Tlepexirodarenb ABYXIOIIOCHBIN JEMOHCTPAIIMOHHBII



45.CynTaH 3J1eKTpOCTaTUYECKU (1K) mapa

46. llItatuBel u3oaupyromue (mapa)

47. DNeKTpOMETPHI C TPUHAICKHOCTIMU

48.2nmeKkTpocKoIbI (Tapa)

49. KanopumeTp ¢ moa0rpeBOM

50.MynpTEMeTp TUGPOBOH

51.I1pubGop mi1st AEMOHCTpAIUU aTMOC(HEPHOTO JaBICHUS

52.I1pubop nmst AEMOHCTPALMH IaBJICHUS BHYTPH JKHIKOCTH

53.I1pubop amnst u3yyeHus: HAKJIOHHOM MIOCKOCTH

54 . I1pu3ma HaKJIOHSIOIIASICSA C OTBECOM

55.Habop nemonctpanuonusiil "l mapocrarrka u njaaBanue ten"

56.11pubop 1st AEMOHCTPAIIUU PABHOMEPHOTO IBHKEHUSI.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru/collection EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI - DH3HKa:
Komnexmus Poccutickoro obmeo0pa3oBaTeI»HOro mopraina
http://experiment.edu.ru OTkpseIThIii KoJIeIK: PU3NKa

http://www.physics.ru DieMeHTbI: TOMYISPHBIA CAHT 0 HyHIAMEHTAIBHOI HayKe
http://www. elementy. ru BBeaeHne B HAHOTEXHOJIOTUH
http://nano-edu.ulsu.ru
http://www.fizmatklass.ru BupryanbsHslii (hOHJ €CTECTBEHHO-HAYUHBIX U HAYYHO-
TexHu4yeckux 3¢ dexkToB «dPpdhekTuBHAS QUK

http://www effects.ru I'azera «®usuka» M3narensckoro qoma «IlepBoe ceHTIOPs»

[IOKYMEHT MOAMWCAH 3MIEKTPOHHOM MOAMMCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 02.09.24 09:39 Ceptudmkat E2A33D0A7A042B0977978D48211D2F12
YYPEXXAEHWE CPEAHASA OBLLEOBPASOBATEJIbHAS LLUKOJIA N2 644 (MSK)

NMPUMOPCKOIO PANOHA CAHKT-NMETEPBYPrIA, MNMeTtyxoBa Tamapa BeHopoBHa,

[OvpekTop




