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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOKCHHWA W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpamMmbl BocnuTaHus W KoHuenuu
npenoAaBaHus yueOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHAaBJIMBAET PEKOMEHYEMYIO TOCIIEeIOBATEIBHOCTh U3YUCHHSI TEM U Pa3/IeiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMMa 1o ¢usuke Aa€T TMpeACTaBICHHE O LEJIX, COACpPKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaThH
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MIPOSIBJICHHSI CBOMX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI IS TPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpemaHero o0miero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METANpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriryOJaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IE€ATEILHOCTHBIN TTOIXOI.

[Iporpamma 1o pu3nKe BKIFOYALT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe TIPEIMETHBIC PE3YyIbTATHI IO TOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o (Qu3KMKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJI30BAHA YUUTEISAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHUITUATUBY YUHTEIICH U
NPEIOCTaBIsAECT BO3MOXHOCTH [UJISl peaju3allMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TPErojaBanuio (HU3MKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTeTbHOM YaCTH COIEPKaHUS Kypca.

®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBJIICHWHA, W3YYaeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepuajoB C 3aJlaHHBIMH cBoWcTBaMu. M3ydenue (usmku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHNE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpEHEr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIJACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UMKH
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoiara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyOoaéHHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke 00CYyX IACHHS
npo6JieM pallOHAIBHOTO MPUPOIONIONIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyomero ¢akropa ydeOHOro mporecca. J[ns yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHUE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuana, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3alunu GU3NYeCcKOro NpakTukyMa. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszaena (temsl). IIpu sToM mox paGoTamu NpakTHKyMa HMOHHUMAaETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBlIeHa €IMHBIM IepeuyHeM. BpiOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIIIOTCS 33/1a4U C SBHO 33JaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaK M HWHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/TPEICKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HM, TpeOyromue BbIOopa GhU3ndecKon
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOuHere (M3UMKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe M0 (PU3UKE YUEHUUYECKHX
OIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHOe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpalMi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIeYrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BaHNUN aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PpA3BUTHE MX HHTEUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEpUH U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreunBaeTCsl pelieHHeM CIeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHETO 0011ero oopa3oBaHus:

NpUOOpETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

dbopMUpOBaHNE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
¢bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/Jauyd, B TOM YHUCJIE 3a4a4 HWHXXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MUECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaju3a M HMHTEepOpeTauuud UHPOopMaIu,
OTIpEIENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE€ YCJIOBUH JJIsl Pa3BUTHS YMEHMH HPOEKTHO-UCCIEAO0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHANTBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
0o0pa30oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriyOn€HHBIA YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBLIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3WYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEP/OE TEIO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. ®U3NUECKUI 3aKOH, TPAHUILIBI €0 MPUMEHUMOCTH. Dusndeckas Teopusl.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3mepenne cuibl TOKAa U HAPSKEHUS B LIEMH [TOCTOSIHHOTO TOKA IPH TOMOIIHU
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBrkeHHE. OTHOCHTEIBHOCTh MEXAHWUYECKOTO JIBHXKCHMS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yll MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKUHUU Ha OCH CUCTEMbI KOOpJHHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpadUKu.

KpuBosmHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m vactora oOparnieHus.



[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KacaTelIbHOE (TAaHT€HIIMAIbHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBH>)KCHUE CHAPAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALMSA KMHEMATHUYECKUX XapPAKTEPUCTHUK
JBH>KCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Wnmroctpanys npenesbHoro nepexoia U U3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue ABMKEHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABMKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME ITyTEN, TPAECKTOPUIM, CKOPOCTEMN IBUKEHUS OJHOTO U TOTO K€ TEJIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanre 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenre  ycKOpeHUss ~ CBOOOJHOro  majeHHs  (PEKOMEHIO0BAaHO
WCIIOIb30BaHNEe TU(PPOBOM TaOOPATOPHH).

N3ydenue nBuxxeHus Tena, OpoieHHOro ropu3oHTaibHo. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIY NaJIbHOCTBIO IOJIETA U
HA4aJbHOU CKOPOCTHIO TEJA.

N3ydeHne NBHKEHMS Tella N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpallieHuss KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpuHuun cynepno3unmm Cul.



Bropoi 3akoH HproToHa 1711 MaTepranbHOU TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MACCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MHUpoThl. J[BrKeHne HeOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS PU ABUKEHUH TEJA B KUIKOCTH WITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHAPOB WIM IMIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOCHCTBYIOIIEH ITPUIIOKEHHBIX K TEITy CHJI C IPOU3BENCHUEM
MaccChbl TeJla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBHKEHHS Opycka I0
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcCHl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
NETKuit OJIOK.



W3mepenune koddduirienta TpeHus: Mo BeIMUYMHE YIJIOBOro koddduimenrta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIUU.

Jlemoncmpayuu.

VY ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema 0 JBUKEHNUHU LIEHTpa Macc.

NMnynibC CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MaloM M Ha KOHEYHOM mepeMelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHONW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. [loTeHuManbHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [lorennuanbHas sneprus rena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpH W BHE Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.



CBs13b pabOTHI HEIOTCHIIMAIBHBIX CUJT C U3MEHEHUEM MEXaHUYECKON SHEPTHH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACaNbHON JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHS] MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTun Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH MTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenune ummynbca Tejia N0 TOpPMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTHU CHIIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCa TIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON IHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHast pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH HU
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3aMmepenus. Illkama
temneparyp Llenbcus.

Mogenp nieanbHOrO ra3a B MOJEKYJAPHO-KHHETUYECKOM TEOPUU: YACTHIIBI
rasa JBMXXYTCSl XaOTUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B



UJCalbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3b  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3HEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UICAIbHOTO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPrUeH MOCTYyNAaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyecknue YyCTPONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUaJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

HNuddysus sxuaKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3y4yeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yyenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJAMHAMUYECKON cUCTEeMbl. BHelIHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOAMHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMonpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJENN: HHU3KAasi KOHUEHTpALWs 4acCTHLl, BBICOKHE
TeMIEPATypbl. BeipaxkeHue Uil BHYTPEHHEW dHEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.



OnemeHnTtapHas paboTa B TepMOAMHaMUKe. Brruncienne padoTel o rpaduky
npolecca Ha pV-auarpamme.

Temnonepegaya  kak  cmoco0 — M3MEHEHUs  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIUIONPOBOJHOCTD, H3TyUYCHHE.

KomnuectBo Ttemnorel. TennoéMKOCTh Tena. YaelnbHas W MOJISIpHas
TEINTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TorumBa. Pacuér kommuecTtBa TeEmIOTHl mnpu Temionepenaye. I[lonarue o0
ananabaTHOM Tpolecce.

[IepBblii 3aKOH TeEpMOANHAMUKHU. BHyTpeHHss1 3Heprusa. KoinuecTBo TErIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

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

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIluU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[TpuHuMIe! gercTBus TerioBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOT0 TOTUTMBA JIJIS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHUE yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanne aanabaTHOTO IpoIiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBaHue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.



N3yueHne B3aMMOCBSI3U IHEPTUU MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATyPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefpHas TerioTa
napooOpa3oBaHusl.

HacelllieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH U JIaBJICHUS HACBIILIEHHOT' O apa OT TEMIEPATypbl, X HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCMMOCTh TEMIEPATypbl KUIIEHUS OT IaBJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpucraimm3auus. YJIEIbHAs TEIJIOTA IUIABJICHUS.
CyOnumariusi.

Hedopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacmmpeHue KXKUIKOCTEH U TBEPABIX Tel, 0ObEMHOE M JIMHEHHOE
pacipeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KAK IPUYMHA
TEIJIOBOTO pacIIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(p(PUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUTBHBIMH TUIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Monenu HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS! KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.



N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3Mepenue yaenpHOM TENIOTHI IUIABJICHUS JbA.

M3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne koddduienTa HOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

Dnektpudeckoe noJie. Ero nelcTBre Ha 3IEKTPUUYECKUE 3apsibl.

Hanpsoxkéanocts  anekTpudeckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NOTEHLHMAIOB U
HanpspkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTaTUYECKOTO NOJIsI. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHUHUANOB JUI 3JEKTPOCTATMUECKOro mojs (Kak OJHOPOAHOrO, TaKk U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTo no 00béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIupNeKTpUKM B 3JIEKTPOCTATUYECKOM  TOJIE. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.

[TapannenbHOE coenMHEHNE KOHIEeHCAaTOPOB. [locnenoBarensHOe cOeqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHUE 3apsyKEHHON YaCTULIBI B OJTHOPOHOM 3JIEKTPUYECKOM TOJIE.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JJIEKTPOCKOI,
AIIEKTPOMETp, dJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIPHOOpOB,
KOHJIeHCATOpHkI, renepaTtop Ban nep ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocrarnyeckoro reHeparopa (Ban nep ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHON Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsnka v pa3pska KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/IA.

W3yyeHue npoTeKkaHus TOKa B IIETH, COAEpKallell KOHAeHcaTop.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEA0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa Yepe3 pe3UCTop.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOUHHMKHM
toka. Hanpsikenue U u D]1C é.

3akon Oma 1Jig yyacTka IeMu.

DIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTh COMPOTUBIIEHUS OJTHOPOIHOTO
IPOBOJHUKA OT €ro MJWHbI W IUIOIIAAX TONEPEYHOr0 CEYEHMs. Y AelbHOe
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuueckux meneil. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeIioBasi MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

O/J1C v BHyTpeHHEE CONPOTUBICHUE UCTOUHHKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTO#) 5JIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMBbIKaHHUE.



KonpaencaTop B 11eMU MOCTOSHHOTO TOKA.

TexHn4eCckrue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKON SHEPTHUHU.

Jemoncmpayuu.

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coennHeHus UCTOYHUKOB Toka, DJ1C GaTapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia u3sMepeHus amnepMerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raabBaHUYECKOrOo 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3IMYHBIX  BEIIECTB.  JICKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobcTBEeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJIHUTAX. DJIEKTPOJUTHYECKAs JUCCOIUALIUS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIn3a.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHele TMIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (HOTOIUOI, CBETOJUO/I, FalbBaHUKA, pa)MUHUPOBAHUE MENIH, BHIIJIAaBKA
QIFOMUHUSA, AIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa M NPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U NOJIYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.

HaGmronenue amexTposusa.

N3mepenune 3apsiia OJTHOBAJIEHTHOTO MOHA.

HccnenoBaHnve  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX HU3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3HUECKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 Kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHUE, HAay4yHbId (DAKT, rumoresa, (u3Mveckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEpPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peuieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIUS,
napaboia, runepOona, ux rpaQuKy U CBOWCTBA. TpUroHOMEeTpUYecKne QyHKIUU:



CHUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl 1 HX MPOEKIINU HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozusa: mexannveckoe NBWKCHHUE B *KUBOU mpupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH cpeibl,
yTHIM3alus OWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHME HAaHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJ, )KUJKOCTEN U ra30B, KUJKUE KPUCTAILIbI, JIEKTPUUYECKUE CBOICTBA
METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMALMS, TaJlbBaHUKA, JJICKTPOHHAA
MHKPOCKOTIHA.

T'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOrO M IKMAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUH
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCHOJIb30BAHUE 3aKOHOB COXPAaHCHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHe), NBUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHCIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
razopasps/iHble JaMIIbl, TOJYITPOBOAHUKOBBIC MPUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUE TIOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMND cyneprno3unuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

MarunutHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- u AMaMarHeTUKy.

TexHH4eckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, ANEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

KapTI/IHa JIMHUU HHAYKIOUA MargmMTHOI'O I1OJIA I10JIOCOBOI'O u
HO,Z[KOBOO6p&3HOI‘O IIOCTOAHHBIX MAarHuTOB.



Kaptuna 1MHUN MarHUTHOW MHIYKIIUU TOJIS ITTMHHOTO OPSIMOTO MTPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOnroienue nBUKEHUS MMy4YKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHMn JNEUCTBHUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTUKOB.

HccnenoBanue AeMCTBUSI TOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHMe DANEKTPOMArHUTHOM HMHAYKOUHU. [lOTOK BEKTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAykiuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC vHAYKIMK B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LE€NH IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOM UHIYKITUH.

UccnenoBanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[Tamenrie MarHuTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SIBeHrE CAaMOMHTYKIIMH.

HccnenoBanne 3aBucumMoctd DJ[C caMOMHIYKUMH OT CKOPOCTH M3MEHEHHS
CUJIbI TOKA B IIEIH.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, NPAKMUKYM.



HccnenoBanue sIBICHUS AIE€KTPOMAarHUTHOW UHAYKIUH.

OnpeneneHue MHIYKIMY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUSI CAMOUHAYKIIUH.

COopka MoJ1enH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koyebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apMonnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTHuecKoe ONMUCAaHUE (3aKOH COXPaHEHUs] MEXaHUYeCKoi 3Hepruu). BeiBoa
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmntyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUI HCXOJHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanuil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux KojaedaHusx. BeiHyxneHHbie kKoaebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Ka4deJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

Hab6mronenne He3aBUCUMOCTH TIEPUOJIa MAJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanne koyiiebaHWW Tpy3a HAa MACCHBHOM TPYXKHHE C IEJIbIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUU NIPHU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

Habmronenne pe3oHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomeol, NPAKMUKYM.

N3mepenne mnepuona CBOOOIHBIX KOJICOAHWM HUTSAHOTO W TMPYNKUHHOTO
MasiITHUKOB.

N3y4yenune 3aKOHOB JBIKEHUS TeJia B XOJI€ KOJIeOaHUN HA yIIPYTOM IOIBECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPY>KUHHOM MAasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIONIMX KOJIEOaHUIA.



HccnenoBanue BBIHYKIEHHBIX KOIEOAHUH.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHJEHcaTopa C aMIUTUTYI0M CUJTbI TOKA B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHHIE KOJIcOaHMsI. BrinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHbII TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANPSHKEHUS MpU pa3iudHoil dopme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoHWambHBIA NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpedIeHUE
ANEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKM TpU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BrIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiiCcTBO ¥ IPUHITUT ACUCTBUS TpaHChOpMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Nzyuenue tpanchopmaropa.

HccnenoBanre NEpeMEHHOINO TOKAa 4YEpe3 MOCIEAOBATENbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHCA.



HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOIIEN CPEBL.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIxana 3JI€eKTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUuecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIUHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIIeHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepenunu u qudppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUIN PE3OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aiys, 1upakius, tHTepPepeHIns.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKmMuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpexe. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHue n300paxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOFIOTHBIN MTOKA3aTENb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMiieHus. [I0cToOSHCTBO YaCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPU IIEPEX0JE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

Cobuparomiyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IIOKa3aTess
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xox ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOHU3BOJIBHBIM YIJIOM K €€ TJaBHON
ontuueckord ocH. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
IJIABHBIX ~MAakKCHMyMOB TpH  IaJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHS CBETA.

HabnroaeHue noJHoro BHyTPEHHEro OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONAPAILIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.



Mopenu MUKpOCKOIIa, TEIECKOTIA.

Hab6mronenune naTepdepennm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHOW PEIETKH.

Habnronenne nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE OSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHne nokasaTesns NpeJoMIICHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonyuenune n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha IBYX LIETISX.

HaOmronenue aucnepcum.

Habmronenue u ucciaegoBanve 1u(pakiimoOHHOTO CIIEKTpa.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpaszoBanusi  JlopeHria.
VYcnoBue mnpuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAICHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPIKEHHBIX YACTHIL.

YyeHnueckui SKCIIEPUMEHT, JIaOopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATUBUCTCKUX 4acTull (MO
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).



Paznea 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TEIUIOBOE W3NyueHHUE (M3JIydeHHE aOCONMIOTHO YEPHOTO Teia).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Oneitel A. I'. CronertoBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTelHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JnuHa BosHbl 1e bpoins u
pasMepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa dactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIIEHUSI HEOoNpeaeaéHHOCTEN
['eitzendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBaHnve  3aBUCUMOCTH  COIPOTHBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciiemoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb atroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre pOTOHOB IpU NEPEXOJIE aToMa C
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3nyueHue cpeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.



Mopnens onbita Pesepdopna.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOoMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

HabGnronenue JIMHEeH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME PATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydyeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonel perucTpalvy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EauHCcTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanrie TpekoB 4acTull (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otansl pazBUTUS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpumMeHHMMOCTH 3aKOHOB (U3HMKH Ui OOBSICHEHHUS MPHUPOJIbI
KOCMHUYECKHX OOBEKTOB.

MeTonbl  acCTpOHOMHUYECKHX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.



Bup 3Bé3nnoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUJIUMOE
JIBUKEHHE.

ConHeyHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABJICHUS O MPOUCXOXKACHUU U 3BotonMu CojHIa 1
3BE3]1. DTanbl )KU3HH 3BE3I.

Mineunbiii I[Iyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CoyHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. YEpHbBIE ABIPHI B Sapax
raJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHHUHN ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUnoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKHWX  paszleinax «YUYEHUUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

O06o0maroniee NOBTOPEHUE.

O06001IeHNEe U CUCTEMAaTH3allMsl COJep KaHus pa3fesoB Kypca «MexaHukay,
«MonekynsapHas pu3nka U TEpMOAMHAMUKAY, « ITEKTpOIuHAMUKaY, «KonebaHnus u
BOJHBI», «OCHOBBI CHEUUAILHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
buznka», «IEMEHThI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usuku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COITMAILHOM M ATUYECKOM cepax AesTeTbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKU U



aCTPOHOMHUHM B COBPEMEHHOM HAay4YHOM KApPTUHE MUpPA, 3HAYECHHUE ONMUCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MIPEACTABICHUIMA
0 (pusmuecKkoll KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O PUPOJIE.

MexnpeamMeTHblie CBS3H.

Nzyuenue kypca ¢puszuku yray0iaéHHoro yposHs B 11 kimacce ocymiecTBisercs
C YY€TOM COJEpXKaTeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvie noHaAmMuUA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: FBJICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUN. [Ipu3Haku nomO0OHSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: >nextpuueckue SBICHUS B KUBOW Npupoje, KoseOaTelbHbIE
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTUYECKHE PUCKU TIpH MPOU3BOJCTBE
ANIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeW  cpesbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLIHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINTIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eozpaghua: wmarHuTHple T1OMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX  PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA I[TPOT'PAMMEI 110 ®U3UKE

HA VYPOBHE CPEIHEI'O OBHIETO OBPA3OBAHUAJIMUHOCTHBIE

PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay

JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMN 00YUAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMHU  HHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOT0 BOCIIUTAHMS:

e HWHTEpEC K pa3nu4HbIM c(hepaM MpoPecCHOHAITBHON ACATEIHHOCTH, B TOM

YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM



BbIOOp Oynymielt mpodeccuu U peann30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00Pa30BaHUIO B 00J1aCTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHUE U OCYUIECTBJICHUE JCHCTBHIM B OKpYXKaloIleWl cpene Ha
OCHOBE 3HaHUS 11eJIel YCTONUNBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs (PUBMKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyIHMpoOBaTh U aKTyaJlIM3UpOBaTh  MpPOOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENBHOCTH, 33/1aBaTh IAPAaMETPbl U KPUTEPUH HX
JOCTHKEHHS,

BBISIBJIAITb  3aKOHOMEPHOCTM M TPOTHUBOPEUMsST B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATENBHOCTh, OLEHUBATH COOTBETCTBHE
pe3ynbTaTOB LIEJISIM, OLIEHUBATHh PUCKU MOCIIEACTBUI J1€ITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBnie ucciienoBarejbLCcKue 1eHCTBUA:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEN, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3nYeCcKO HAYKH;

BJIAJETh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (HU3MIecKOro
COJepKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHUIO B PA3IMUHBIX YIEOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yYEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W U aKTyaJlH3UPOBaTh 3ajavy,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TMONYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POpPMYyJIHPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TOAXO0IbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIaJICTh HaBbIKaMH TOJIydeHUS HHPOpMAITuu (GHU3UIECKOTO COACPIKAHUS U3
HWCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh ITOHUCK,
aHaJu3, CUCTEMaTH3alMI0 W HMHTEPHIpETaIuio MHPOpMAIMU Pa3TUIHBIX
BUJIOB U ()OPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJOTUA B  pEHIEHUWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7ad ¢ COOJIIOJIeHHEeM TPeOOBAHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HWHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (OpMY MPECTABICHUS U BU3yaIH3alliH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIIEHWE Ha YpoKax (HU3MKM U BO BHE-YPOUHOMH
NeSITEIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd W CMAT4arTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUs C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUMN, pacCIpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOIO0 y4acTHHUKA KOMaHAbl B
oOIIMIA pe3yNbTaT MO pa3pabOoTaHHBIM KPUTEPUSIM;

IIpe/UIaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATENBHYIO AESTEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YUYETOM HMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4€OHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JieJlaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHUPOBaATh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIUOHAIbHbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



BIAJCTh HAaBBIKAMU TIO3HABATEIHHON pedJeKkcur KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHWYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHMs Yy OO0ydarolIUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIexy, ONTUMHU3M, HHULMATUBHOCTh, YMEHUE JEHUCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIHLHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIONIUX  CIHOCOOHOCTH  BBICTPAMBATh
OTHOIIICHUS C JPYTUMH JIIOAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspemniatb KOHMIUKTHI.

[MPEAMETHBIE PE3VYJIbTATHI
K kon1ty o0yuenus B 10 knacce npeMeTHbIE Pe3yIbTaThl HA YTIYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKON cdepax JesTeIbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,



3HaYCHUE OMUCATEIbHOM, CHUCTEeMATU3UPYIOUIeH, OOBSICHUTEIbHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKON TEOPHH B
(dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MO/Ieel (U3UUeCKUX Tell U MPOIECCOB
(stB7ICHMIT): WHEpIMATBbHAS CHCTEMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
aOCoJIIOTHO yrIipyras jaedopmalus, aOCOJIOTHO YIPYyroe W abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAILTMYECKOTO) TeJa, UeaIbHbIM ra3, TOYCUHBIN 3apsiji, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAaHWYECKHE TMPOIECChl U  SBJICHUA,
WCIIOJIB3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMysIbl KHUHEMATHUKH PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [anumes 1Jis CKOPOCTH M TEepeMeElIeHUs,
3akoHbl HploTOHa, mpuHUMI — OTHOCUTENbHOCTH ['anumnes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAaHUYECKOUN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OSTOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: TpeoOpa3oBaHuii ['amuies, BTOPOro U TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS MMITYJIbCa U MEXAHUYECKOH
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT u 3akoHBI MoONEKyIsipHOW (U3UKUA W
TepMOIMHAMHUKU (CBSA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOU HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPruel TEMJIOBOTO JABMKEHHUS €r0 YacTHIl, CBS3b JIaBJICHUS UICATBLHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS TPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knanenpona;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI U 3aKOHbI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs



AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHUUAITBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr @apajes AJist 37IEKTpOIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CHUIIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKasl SHEPT s,
MEeXaHU4ecKasl YJHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOM
nedopmaly Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIIeparypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrus HUIEaIbHOTO
OJIHOATOMHOTI'0 Ta3a, paboTa UeaJbHOI0 ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUARJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJISA, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJABHKYIIAS
CUJia, CWjla TOKa, HAIPSKEHUE, MOIIHOCTh TOKA, JIEKTPUUYECKast EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEA0BATEIbHBIM U MAPAIJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KECHHUE 4YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TJIaBJICHUE U KPUCTAIIM3alU s, HAalIPaBJIECHHOCTh
TeIUIoNepeaayu, 3JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsIKEHHOT O MTPOBO/IHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUECKON BETMYMHBI OT
JPYTOU C UCTIOJIL30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJdbTaThl MOJTYYECHHOW  3aBUCHMOCTHU
bu3ndeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPENIHOCTE  M3MEPEHMH, JelaTh  BBIBOJBI IO  pe3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUsS, OIICHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;



MPOBOAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIBCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaAHUS;

pemaTth pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOMN
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlauu,
MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIATHI PUBUUECKUX
TEOpPUN MpPHU UCIOJIb30BAaHUM MATEMaTUYECKHX METOJIOB PEUICHUs 3aiad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOylollhe NPUMEHEHUsS 3HAHUU U3
pa3HBIX pa3leioB Kypca PU3MKH, a TAKKE UHTETPAIMN 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HA U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS U OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOICTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAayKM M TEXHOJIOTMH JUIsl JaJlbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

NPUMEHSTh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUeH (PU3UYECKOTO
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHbBIE WH(OPMAIIMOHHbBIE
TEXHOJIOTHUH JISI TIOMCKA, TEPepadOTKH W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONM WH(GOPMAITUH, CTPYKTYPUPOBAHUSI M MHTEPIPETAIINH
uHdopMaIU, MOJYYEHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTUYECKU



aHAJIM3UPOBATh  MOJy4aeMmMylr0  HMHPOpPMAIMI0O W  OLEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BaTEIbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM pPa3Iu4HbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAMOHAIBHO PACIIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJI€KBATHO OLICHWBATh BKJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

NPOSIBJISITh MOTUBALIMIO K OyAylied npohecCuOHaIbHON EATETbHOCTH 110
CHEUATBHOCTAM (PU3NKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUM (HU3NYECKOM TEOpUH — DIICKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENe (PU3NUECKUX TeJl U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHMYECKHE KOJEeOaHUs, MaTeMaTHYEeCKHN MAasTHUK, WACaTbHBINA
NPYKUHHBIA MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJeabHBINA
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBHs (TpaHHULbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTDH HUCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH WU
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NEKTPUYECKOro 3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  J/IC
CaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTBIO



M3MEHEHUS CUJIbI TOKA, TOCTYJIATHI CIIEIIUaIbHON TEOPUU OTHOCUTEIBHOCTH
OiHIITEITHA);

aHaJM3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SBJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA  JUIs
dboTordexra, mepBbiit 1 BTOpoi nmocTynatsl bopa, NpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0BOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacrmajna);

OMKCHIBATH (PU3UYECKHUE TMPOLIECChl U SIBJICHUS, HUCIOJb3YysS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJISl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrusi MAarHUTHOTO IOJIs
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MIOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3JaydeHue sjep, Pu3ndecKrue MPUHIUIIBI CIIEKTPAIbLHOIO aHau3a U
paboThI N1azepa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIUME ACTPOHOMUYECKHUE TOHSATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSACHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTHUUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOTIOLINUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (DU3WUYECKUX BEJIMYHMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI IO  Pe3yJbTaram
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBEIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;



MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TUTAHUPOBAThH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
THITOTE3HI;

OIKCHIBaTh METOBI TIOTYYCHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHUH;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICOBAHNN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa ©  y4eOHO-
UCCIICIOBATENILCKONM M TPOEKTHON JNEATEIHHOCTH C HCIOJIb30BaHUEM
U3MEPUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNUS;

pemaTth pacy€THbIC 3aJladyd C SBHO 3aJ]aHHOM M HESBHO 3aJIaHHOMN
(u3MYeCcKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
dusznyeckue MOJeNd, OTBEYAIOIIMe TPEeOOBAaHMUSM 33Jauyd, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNAThl (PU3UYECKUX TEOpU
OpU  HUCIOJIb30BAHUM MaTeMaTHYECKUX METOJOB PpEIICHUS 3ajad,
MIPOBOJUTH PACUETHl HA OCHOBAHWY UMCIOIINUXCS JaHHBIX, aHAIU3UPOBATH
pPE3yNbTaThl U KOPPEKTUPOBATH METOMABI PEIICHUS C YIETOM IMOTYICHHBIX
pe3yIbTaToB;

pemiath KadeCTBEHHBIC 3aJaud, TPeOyrolue TPUMEHEHUs 3HAHWN U3
pa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
PEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCy>KJICHUI C OMOPOI Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJOTHUECKHUX MPOIIECCOB;

MIPUBOJINTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOIACTBEHHON
JIESITEIIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKHMH TMpolieccaMu, ¢
MO3UIINHI HKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOOTIOIB30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHMA
HAyKd W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTUA YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTH pa3lInuHbIe CIOCOObl padoThl ¢ MH(popManuen (Guznueckoro
CONIEPKaHUSI C WCIOJB30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTMH ISl TIOMCKA, TEPepadOTKH W TPEAbsIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAaIHK, CTPYKTYPHUPOBAHUS U WHTEPIIPETALIUN



uH(pOpMalLIMY, TOJYYEHHOM M3 pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMamMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHUI B ITPOLIECCE BHIITOJIHEHHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAMOHAIBHO PACIIPEAEIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXJO0ro W3
YYaCTHHKOB T'PYNIIbI B pEHIEHUE pacCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
IIpoBepounbie IIpakTHyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zaen 1. HAYYHBIN METO/J ITO3HAHUS TPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' v A PHPOA https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 11 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
2.2 Jnnamuka 10 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
)3 JvnHamuKa BpaniaTeabHOrO IBUKEHHUS 3 1
' abCOJIFOTHO TBEPIOIO Tella
N bubmuorexa [JOK
2.4 1
Cratika TBEPAOrO TENA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.5 3 7 1
AKOHBL COXPANCHI B MEXatHie https://m.edsoo.ru/7f416194
r 6 ['mapomexanuka. DIEeMEHThI THIPOCTATUKH U 4 1 bubnmoreka [JOK
' TUAPOMEXAHUKHU. https://m.edsoo.ru/7f416194
Uroro no pazaeny 40

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUNHAMUKA




bu6mmoreka [IOK

A MKT 1 1
3 Octonel ? https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 T LT 11 2
3 CPMOAMHAMHUIA. S CILTOBLIC MAlllHHb! https://m.edsoo.ru/7f416194
33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 | bubnuoreka [IOK
' [EPEX0/Ibl https://m.edsoo.ru/7f416194
Hroro no paszneny: 49
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK
41 duekTpurieckoe nose 24 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 IT i i 24 1
OCTOSHHRIH SICKTPHACCRHI TOK https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, T 1
3 OKH B Pasiitiibmx cpetax 6 https://m.edsoo.ru/7f416194
Uroro no pazneny 54
Pa3znen 5. PUBMYECKHU TIPAKTUKYM
. bubnuotexa [JOK
31 usHHECKHit HPAKTHKYM 16 16 https://m.edsoo.ru/7f416194
Uroro no pazaeny 16
bu6mmoreka [JOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/7f416194
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 13 16




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne i/m P IIpoBepounsie  IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubnuoreka [{OK
1.1 M 14 1
ATHITTHOE HOTE https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 C) 13 1
TICKTPOMATHHITHAT HHAYIIMA https://m.edsoo.ru/7f416194
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 M 0 10
CXAHHHCCIIE ROJCharHA https://m.edsoo.ru/7f416194
bubmmoreka IIOK
. 1
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 https://m.edsoo.ru/7f416194
)3 MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE 10 | bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f416194
2.4 Orrruka 25 1 bubmmorera [OK
https://m.edsoo.ru/7f416194
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuoser CTO

5

1

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckysipHO-BOJIHOBOM Jyaan3M 15 bubmmorexa LIOK
' PHyCKyIp a4 https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.2 o 5
fsHka aroMa https://m.edsoo.ru/7f416194
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubnuoreka [JOK
) YaCTHUIL https://m.edsoo.ru/7f416194
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnunoreka LIOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
. bubmuoreka [IOK
61 DH3MICCKHI HPAKTHIYM 16 o https://m.edsoo.ru/7£416194
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cuctemaru3zanus u o0o01eHne
71 MIPEAMETHOTO COJAEPIKAHMS U OIIbITA 15 bubmmnoreka HOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.edsoo.ru/7f416194
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHOE Bpems 10 bubmmorexa LIOK

https://m.edsoo.ru/7f416194




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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10

22




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka IIpoBepounbie IlpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 dwusuka — pyHAaMEHTATFHAS HayKa O 1 Bu6moteka [JOK
pUpoIe. https://m.edsoo.ru/7f416194
9 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/7f416194
DKCIIEPUMEHT U TEOpHs B MpoOLECcCe
P P P bubmuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/7f416194
9KCIIEPUMEHT B (pHU3UKe
1 CniocoObl u3mepeHus U3nIecKux 1 bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/7f416194
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f416194
(UBHUYECKUX BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUN | bubmuorexa [IOK
COBPEMEHHOM HAYYHOU KapTHHBI https://m.edsoo.ru/7f416194
MHUpa
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK

MEXAHUYCCKOT'O IBUXCHUSI. HpﬂMaH u
oOpaTHas 3a/1auu MEXaHUKH

https://m.edsoo.ru/7f416194




Panunyc-BekTop MarepuaibHOM TOUKH,
€ro NpOEeKLHU Ha OCU KOOPAMHAT.

8 Tpaekropus. Ilepemenienue. bubmorexa HOK
https://m.edsoo.ru/7f416194
Cxkopoctb. X npoekuuu Ha ocu
KOOpAHMHAT
PaBHOMepHOE NTpsIMOSIMHETHOE

9 neuxkenue. ['padhuyueckoe onucanme bubnmnoreka HOK
PaBHOMEPHOT'O IIPSIMOJIMHEHHOIO https://m.edsoo.ru/7f416194
JIBIDKCHUS

10 CroxeHue nepeMereHuii u bubnnoreka [JOK
ckopocrteid. Pemenue 3agau https://m.edsoo.ru/7f416194
HepaBHoMepHOE 1BUKEHUE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/7f416194
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanme

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmorexa HOK

https://m.edsoo.ru/7f416194
IIOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 ¢BOOOIHOTO MaEHNA. 3aBUCUMOCTD bu6mmoreka IIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/7f416194
BpPEMEHH U UX rpaduku

14 JBm>xeHue Temna, OpOIIEeHHOTO MO/ bubnmnorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/7f416194
KpuBonuneiinoe qBUKEHUE.

I[BI/DKeIV{I/Ie 10 OKPYKHOCTH. YTJIOBast BuGmmorexa LIOK

15 U JIMHEHas ckopocTs. Ilepuon u

yacTtoTa. [{leHTpocTpemMurensHoe u
MIOJTHOE YCKOpPEHHE

https://m.edsoo.ru/7f416194




[TpoBepounas pabora o Teme:

bu6nmmoreka [IOK

16 "KunemaTtuka" https://m.edsoo.ru/7f416194
I 3axon HeroTona. MHepuuanbHbie
17 cucreMsbl orcuéta. [Ipunnun bubmmoreka [JOK
OTHOCUTENbHOCTH [ anures. https://m.edsoo.ru/7f416194
HeunepnuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHOIGHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/7f416194
19 B3aumoneiictBue ten. Tperuii 3aKkoH bubnnorexa [JOK
Hrrotona https://m.edsoo.ru/7f416194
[IpuHUMI Cyneprno3uIu CHIL. BuGmiorexa LIOK
20 Penrenue 3aa4 Ha IpUMEHEHUE
https://m.edsoo.ru/7f416194
3ak0oHOB HproTOHA
3akoH BceMupHOro TAroTeHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 bubmorexa [IOK
. https://m.edsoo.ru/7f416194
MHEPTHOM Macchl
99 Cuita TS)KeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO TTaJICHUS https://m.edsoo.ru/7f416194
JIBm>keHne HeOSCHBIX TE U X
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuorexa [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/7f416194
Kemnnepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/7f416194
Cuina tpenus. [Ipupoaa v BugbI cun
95 TpeHus. J{BUKEHHE B KUIKOCTH U but6mmorexa [IOK

raze ¢ y4éToM CHJIbI COMTPOTHBIICHUS
cpensl

https://m.edsoo.ru/7f416194




Hasnenue. 'mapocrarnueckoe

bu6nmmoreka [IOK

26
nasnenue. Cuna Apxumena https://m.edsoo.ru/7f416194
AGcomoTHO TBEPAOE TEIO.
27 [ToctynarenbHO€e U BpalaTeaIbHOE bubmmorexa LIOK
YHATEIBHOE 1 Bpatll https://m.edsoo.ru/7f416194
JBUKEHHE TBEPAOTO Tea
2g MOMEHT CHJIBI OTHOCHUTEILHO OCH bubnunoreka LIOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/7f416194
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBEpAOMY Teny. LIeHTp TsxecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBeCUs TBEPAOTO TeEIA. https://m.edsoo.ru/7f416194
Bunael paBHOBeCHS
20 Pemenue 3anau. “/lunamuka. CtaTuka bubmuoreka [{OK
TBEpOTO Tena” https://m.edsoo.ru/7f416194
31 IIpoBepounas paboTa 1o Teme: bubmmoreka [JOK
“lunamuka. CtaTuka TBEpAOro Tena” https://m.edsoo.ru/7t416194
HNMnynec MaTepuanbHOM TOUKH,
CHUCTEMBI MaTepHUAIIbHBIX TOYECK.
32 LlenTp macc cuctembl MaTEpUATIbHBIX bubmorexa HOK
P p https://m.edsoo.ru/7f416194
Touek. Teopema o IBHIKEHHUH LIEHTpa
Macc
Nmnynbe cuibl U u3BMEHEHUE
33 MMITyJIbCa TeJla. 3aKOH COXpaHEHUs brbmmorexa [TOK
Y ) P https://m.edsoo.ru/7f416194
uMITyJibca. PeakTuBHOE MBUKEHUE
MoMeHT nMItynbca MaTepUaIbHON
24 touku. [IpencraBienne o coxpaHeHUn bubmmnorexa [JOK

MOMCHTAa UMITYyJIbCa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/7f416194




Penrenue 3amad mo treMe: “3akoH

bu6nmmoreka [IOK

35
COXpaHEHHUS UMITyJIbca Tea” https://m.edsoo.ru/7f416194
Pabora cuiibl Ha MaJIOM U KOHEUHOM
26 nepemenienuu. ['paduueckoe bubmmoreka [JOK
MIPEICTABJICHHE PAOOTHI CUITBI. https://m.edsoo.ru/7f416194
MoOUIHOCTh CHJIBI
Kunernueckas sneprus. Teopema o
37 MpUpalIeHU KUHETUYECKOW SHEPTUU bubmmorexa [IOK
prpait . p https://m.edsoo.ru/7f416194
MaTepuanibHOU TOUKU
[ToTenuuanbHble ¥ HEMOTEHIIMATBHBIE
38 cuiibl. [ToTeHunanbHas sHeprus bubmmorexa [IOK
' 1 pris. https://m.edsoo.ru/7f416194
Bropas kocMuueckas CKOpoCTh
Tpetbst KocMuYecKkast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 M3MEHEHUEM MEXAHUYECKOU SHEPTUU bubmmorexa [TOK
P https://m.edsoo.ru/7f416194
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPTUU
Vupyrue u He 1€ CTOJIKHOBEHHUS.
40 v EZII;GHI/IG Beyn If }J"IFJ'II/I T UICATHbHOMN bubmmorexa [TOK
P PRy B A https://m.edsoo.ru/7f416194
KUJIKOCTH
A1 [TpoBepounas paboTa: “3aKoHBI bubmuorexa [IOK
COXPAaHEHHUsI B MEXaHUKE https://m.edsoo.ru/7f416194
Pa3BuTue npencraBieHuid 0 mpupoe
12 Ter10Thl. OCHOBHBIE MOJIOKEHUS but6mmoreka [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/7f416194
JBUKEHUE
13 Ctpoenue ra3000pa3HbIX, KUIKUX U bubnuotexa [JOK

TBEPABIX TEJ. XapakTep

https://m.edsoo.ru/7f416194




B3aHMOHCﬁCTBHH 1 ABHXXCHUA YaCTHI]

BelllecTBa
Macca u pa3mepsl MOJIEKYI (aTOMOB).
44 Koanecho Bep eCTBa l_ilocimlHHaﬂ) bubmorexa LIOK
Heersa. https://m.edsoo.ru/7f416194
ABoranpo
15 Temnepatypa. TernnoBoe paBHOBECHE. Bu6mmotexa [JOK
[IIkana [enbcust https://m.edsoo.ru/7f416194
16 Pemenue 3agau: “OcHOBHBIC bubmuoreka [{OK
monoxxeuuss MKT” https://m.edsoo.ru/7f416194
47 Uneansuelii ras. ['a3oBbie 3aK0HEI Bubmiorexa OK
https://m.edsoo.ru/7f416194
18 YpaBHenue Menzeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/7f416194
19 AOcoiroTHa TemMIiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/7f416194
50 M3omnporieccsl B uaeaqbHOM Ta3e ¢ bu6nmorexa LIOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/7f416194
I'pacduueckoe mpeacraBieHue
51 1/1501(11) OLIECOB: I/IIZOTC Ma, u30Xopa bubnuorexa [IOK
ponecos: pMa, b, https://m.edsoo.ru/7f416194
n3zobapa
bu6nmorexa LIOK
52 O MKT
CHOBHOC ypaBHeHue https://m.edsoo.ru/7f416194
Pemenne 3amaa: “OcHoBHOE BuG 10K
HOIHoTEKA
53 aBHeHue MKT. I'padpuku
P <T. Tpad https://m.edsoo.ru/7f416194
M30IPOLIECCOB
CBs13b a0COMIOTHON TEMIIEpaTyphl
. bubnuotexa [JOK
54 TEPMOAUHAMUAYECKOU CUCTEMBI CO

CpPEIHEW KMHETUYECKON SHEpruen

https://m.edsoo.ru/7f416194




IMMOCTYIIATCIIbHOTO ABHXKCHUSA eé

JaCTHI]

55 Pemenue 3amay mo teme: “OCHOBEI bubnunoreka LIOK
MKT” https://m.edsoo.ru/7f416194

56 [IpoBepounas pabota 1o Teme: bubmuoreka [JOK
“OcuoBsl MKT” https://m.edsoo.ru/7f416194
TepmomuHaMuueckas cucreMa. 3a1aHne
BHeIHUX ycnosuil mis TJI cucreMsl.

57 BHelHre ¥ BHYTPEHHHE TApaMeTPBL. bubmmoreka [JOK
ITapametpst T/] cucteMsr ka cpenHue https://m.edsoo.ru/7f416194
3HA4YCHU BCIINMYHUH, OIIMCBIBAIOIINX eé Ha
MI/IKpOCKOHI/I‘ICCKOM ypOBHe
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpoun3sBodibHas penakcanus T]] bubmmorexa [TOK

P p 1 https://m.edsoo.ru/7f416194
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monens uneainsHOro rasa B
59 TepMOJAUHAMUKE. Y CJIOBHSI bubnuorexa [IOK
pMOA 7C https://m.edsoo.ru/7f416194
IIPUMEHUMOCTHU 3TOH MOJEIHU
VYpasHeHue MeHpaeneeBa-Knaneiipona
60 " 1;51 aKeHHe IJ1s1 BHYTpEHHEHN ’ bubmmorexa OK
p a yIp https://m.edsoo.ru/7f416194
JHEpPruu
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH

61 OJTHOATOMHOT'O UIIEAJILHOI'O Ta3a. bubmmoteka IIOK
KBasucraruueckue U HeCTaTUUECKUE https://m.edsoo.ru/7f416194
MPOLECCHI
OnemeHTapHas paboTa B

62 TepMOJIMHAMUKE. Beruncienue bubmuoreka [JOK

paboThl o rpaduKy mporecca Ha pV-
quarpamme

https://m.edsoo.ru/7f416194




Temnonepenava kak croco6

bu6nmoreka [IOK

63 H3MEHEHILA BiyTpetedt sueprin T/1 https:/m.edsoo.ru/7416194
CHCTEMBI O€3 COBEpUICHUS PAOOTHI

4 KonBek1us, TemonpoBoJHOCTb, bubnunoreka LIOK
H3JIy4YeHUE https://m.edsoo.ru/7f416194
KonnuecTBo Tennorsel. TermioéMKOCTh

65 Tena. Y ienbHas U MOJISIpHAst bubmmoreka [JOK
TeMJIOEMKOCTD BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7f416194
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnnorexa [JOK
TerJionepenaye https://m.edsoo.ru/7f416194

67 [Tonsitue 06 amnabaTHOM mporecce. I bubmuoreka [{OK
3aKOH TEPMOJAUHAMUKHU https://m.edsoo.ru/7f416194
KonuyecTBo TermioTe! u paboTa Kak

63 Mepbl U3MEHEHUS BHYTPEHHEN bubmorexa [IOK

https://m.edsoo.ru/7f416194

sHepruu T/ cucrembl
IT 3ak0H TEpMOAMHAMUKH 15T

69 PaBHOBECHBIX M HEPABHOBECHBIX bubmmnoreka HOK
nporeccoB. HeoOpatumocTts https://m.edsoo.ru/7f416194
MPUPOIHBIX MTPOLIECCOB

70 [IpuHIMIBI AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/7f416194

71 MaxkcumansHoe 3Hadenue KITM,. Iukn bubnunorexa LIOK
Kapno https://m.edsoo.ru/7f416194

79 Pemenue 3angau: “II 3akoH but6mmorekxa [IOK
TEPMOJUHAMUKH https://m.edsoo.ru/7f416194

3 DKOJOTHYECKHE aCTICKTHI bubnuoreka [{OK

HCITIOJIB30BaHMs TCIIJIOBBIX

https://m.edsoo.ru/7f416194




nBurareneil. TeroBoe 3arpsisHEHUE
OKPYKaroIEe Cpebl

Pentenue 3amau: “II 3akon

bubnunoreka LIOK
74 TepmoauHaMukH. KI1J] TemnoBeIx
DIOZHHAM a https:/m.edsoo.ru/7f416194
IBUTaTENeH
Pemenne 3amau mo teme:
75 “TepmonuHamuka. Temiosnie buGnuorexa [IOK
P . ' https://m.edsoo.ru/7f416194
MallliHbI
[IpoBepounas paboTa 1o Teme:
76 “TepMoauHaMuKa. TemIoBbIC bubnuorexa [IOK
P ., ' https://m.edsoo.ru/7f416194
MAIIHHBI
[TapooGpa3oBaHre U KOHICHCAITUS.
77 Wcnapenune u kunienne. Y nenabpHas bubmmorexa LOK
P oA https://m.edsoo.ru/7f416194
TEIIOTa Mapo0OPa30BAHHUS
Haceplennsle 1 HeHACBIIEHHEIE
napbl. KauecTBeHHas 3aBHCUMOCTh
IUIOTHOCTH JIaBJIEHHS HACBIIIEHHOTO
8 napa oT TeMIEepaTypbl, UX bubmuorexa [IOK
HE3aBUCUMOCTH OT 00BEMA https://m.edsoo.ru/7f416194
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JTaBJICHUS B
JKHIKOCTH
79 BnaxHocTs Bo3yxa. AOcooTHaAs U bubmuoteka [IOK
OTHOCHTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/7f416194
30 Pemenue 3agau: “dazoBbie but6mmorekxa [IOK

nepexo/pl. BiaxkHocTs Bo3yxa”

https://m.edsoo.ru/7f416194




Teépnoe Teno. Kpucraminueckue u

bu6nmoreka [IOK

81 LA
aMOp(HEIE Te/a. AHU3OTPOMIHS https://m.edsoo.ru/7f416194
CBOMCTB KpUCTAJIJIOB
[TnaBneHue M KpUCTATA3AITHS.

382 VY nenpHas TEIUIOTA MIaBICHUS bubmmorexa [OK

A ‘ https:/m.edsoo.ru/7416194
CyOnumarus
Jedopmarus TBEpIOTO TENA.

83 Pactsoxenne u cxxatue. CaBur. bubnunorexka LIOK
Mounyins HOnra. Ilpenen ynpyrux https://m.edsoo.ru/7f416194
nedhopmarui
TeroBoe paclimpeHne KUIKOCTEN U

84 TBEPABIX T€1. AHFAPMOHHU3M Bbu6mmotreka [JOK
TEIUIOBBIX KOJIEOAaHUIl YaCTULI https://m.edsoo.ru/7f416194
BEIIIECTBA

85 [IpeobpazoBanue sHeprun B (ha30BBIX Bbu6mmoteka [IOK
rnepexoaax https://m.edsoo.ru/7f416194

bubnmorexa LIOK

86 VYpaBHeHHe TeTuIoBOro Oaanca

P https://m.edsoo.ru/7f416194
Pemenue 3agauq: “dazosnie
87 nepexo/ibl. YpaBHEHHE TEIJIOBOTO bubmorexa HOK
PEXOBL. ¥p https://m.edsoo.ru/7f416194
OananHca
[ToBepXHOCTHOE HaATSAKEHUE.

a8 Kanumnspuele siBnenus. /laBnenue bubmuorexa [IOK
O]l UCKPHUBJIEHHOW MTOBEPXHOCTHIO https://m.edsoo.ru/7f416194
s)kunkoctu. @opmyna Jlammaca

39 Pemenue 3anau: “ArperatHeie bu6muoreka [IOK

cocrosiHus. da3oBble nepexoas”

https://m.edsoo.ru/7f416194




[TpoBepounas padora: “ArperaTHbie

bu6nmoreka [IOK

90 COCTOSIHMS BelecTBa. @a3oBbie
' Betlt https://m.edsoo.ru/7f416194
MepPeXOIbl
DJIeKTpHU3alus TeJl U €€ MPOSBICHUS.
DnekTprueckui 3apsaa. J(Ba suna
91 JJIEKT pI/I‘IeCKI/IX 3a I; OBI[ bubmorexa HOK
P PAAOB- https:/m.edsoo.ru/7f416194
IIpoBOIHUKY, TUBIEKTPUKH,
MOJIYITPOBOTHUKHU
DJIEMEHTAPHBIN 3JIEKTPUYECKUI
92 3apsjl. 3aKOH COXpaHEHUs bubmorexa HOK
pAL. p https://m.edsoo.ru/7f416194
3JIEKTPUYECKOTO 3apsijia
93 B3aumoneiictBue 3apsioB. ToueuHbie bubmmoreka [JOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/7f416194
04 Pemenue 3amau: “Onexkrpusanus Te. bubnnorexa [JOK
3akon Kynona” https://m.edsoo.ru/7f416194
95 Onektpuueckoe none. Ero nelicteue bubnmnorexa [JOK
Ha DJIEKTPUYECKUE 3apsA bl https://m.edsoo.ru/7f416194
Hanpssk€HHOCTB 2IEKTPUYECKOTO
nostst. [IpoOHbIi 3aps. JInaum
96 Har }I)KSHHOCTI/I 3J'IpeKT NYECKOTO bbmmorexa [TOK
P P https:/m.edsoo.ru/7f416194
nosist. OTHOPOJIHOE IEKTPUUYECKOE
noJje
IToTeH1IMaTbHOCTH
97 3JIEKTPOCTATUYECKOTO NOJisl. Pa3HOCTH brbmorexa [OK
P ' https://m.edsoo.ru/7f416194
MOTEHIIMAJIIOB U HANIPSKEHUE
08 [ToTenmanpHast YHEPTUS 3apsiia B bubnmnorexa [JOK

OJICKTPOCTAaTUYCCKOM II0JIC.

https://m.edsoo.ru/7f416194




HOTGHHI/IaH SJICKTPOCTATHUYCCKOI'O

OJIst
CB43b HANPSHKEHHOCTH OIS U
99 a3HOCTH ITOTCHIIMAJIOB IS bubmorexa [IOK
P HAATIOE hitps://m.edsoo.ru/7f416194
3JIEKTPOCTATUYECKOTO MOJIA
100 [Ipunnun cynepnosunuu Bu6mmotexa [JOK
ANEKTPUYECKHUX TOJEN https://m.edsoo.ru/7f416194
Pemenue 3amau: “Cunoas u
101 DHEPreTUYECKAs XaPaKTCPUCTUKHU bubmmorexa [JOK
p p P , https://m.edsoo.ru/7f416194
AIEKTPOCTATUUECKOTO OIS
102 [Tonie Toueunoro 3apsana. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/7f416194
ITosie paBHOMEPHO 3apSKEHHOTO IO
103 00bémy mrapa. ITose paBHOMEpHO bubmmorexa [IOK
Y Iv) . P . P https://m.edsoo.ru/7f416194
3apsDKEHHOM O€CKOHEYHOM MIOCKOCTH
104 [IpoBOgHUKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
noJje. Y ClI0oBUE PaBHOBECHUS 3apsI0B https://m.edsoo.ru/7f416194
105 JIMdIIeKTPUKY U OTYIIPOBOAHUKY B bubmuoteka [IOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/7f416194
Konnencarop. D1eKTpoEMKOCTh
106 KOHJICHCATO pa 3neKTp 0EMKOCTh bubmorexa HOK
A pa. P https://m.edsoo.ru/7f416194
MJIOCKOT0 KOHAEHcaTopa
107 [TapannenpHOE cCOeqUHEHNE bu6muoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/7f416194
108 ITocnenoBarenbHOE COETMHEHHUE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/7f416194
b K
109 DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa nomorexa 110

https://m.edsoo.ru/7f416194




Pemienue 3anay: “OnekTpudeckue
MOJISI TeJT TOYEYHBIX Pa3MEpPOB U

bu6nmoreka [IOK

110
IPOTSKEHHBIX TEJI, OIPEIEIEHHON https://m.edsoo.ru/7f416194
reoMeTpun’
1m JIBro>keHue 3apsiKEHHOW YacTHUIIbI B bubmuorexa [JOK
OTHOPOJHOM DJIEKTPUYECKOM I10JIE https://m.edsoo.ru/7f416194
Pemenue 3amau: “Konnencarop.
bubnunoreka LIOK
112 CoenvHeHre KOHACHCATOPOB B
., https://m.edsoo.ru/7f416194
OaTapeun
113 Pemenue 3amau: “OHeprus bubnnorexa [JOK
AIEKTPOCTATUYECKOTO MO https://m.edsoo.ru/7f416194
114 IIpoBepounas pabota 1o Teme: bubnnoreka [JOK
“DnekTpuueckoe mose” https://m.edsoo.ru/7f416194
Cuna Toka. [TocTosHHBIN TOK.
bubnunoreka LIOK
115 VYcnoBus CylecTBOBaHUs
https://m.edsoo.ru/7f416194
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuoreka [IOK
6)1(® https://m.edsoo.ru/7f416194
17 3akoH OMa aJ1s1 yJacTKa LEmnHu. bubmuorexa [IOK
DIIEKTPUUECKOE COMTPOTUBIICHUE https://m.edsoo.ru/7f416194
3aBUCUMOCTh COTIPOTUBIICHUS
118 OJIHOPOAHOIO IPOBOJIHUKA OT €T0 bubmuorexa [IOK
JUIMHBI U IUIOIIAAH ITOIIEPEYHOTIO https://m.edsoo.ru/7f416194
CeUYeHUS
VY nenpHO€e CONPOTUBIICHUE
« but6mmorekxa [IOK
119 MpoBoOJIHUKA. Pemenue 3aaa4: “3akoH

Oma 151 yyacTka nenu’”

https://m.edsoo.ru/7f416194




HOCJ’IGZ[OB&TGJ'IBHOG, napajajiCJIbHOC U

bu6nmoreka [IOK

120 CMEIIAaHHOE COEAUHEHNE
MICHIAHIHOE COCMTHENHT https://m.edsoo.ru/7f416194
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
121 aNeKTpudeckux uenei. [IpaBumna bubmorexa HOK
P Henen. 1P https://m.edsoo.ru/7f416194
Kupxroda
199 Pemenne 3agau: “CoenuHeHus bubnunorexa LIOK
npoBotHUKOB. [IpaBmima Kupxrodga” https://m.edsoo.ru/7f416194
193 Pabora snexrpuyeckoro noss. 3aKoH bubnuoreka [IOK
[xoyns-Jlenna https://m.edsoo.ru/7f416194
124 Pemenue 3agau: “Pabora bubmuoreka [{OK
3JIEKTPUYECKOr0 TOKa” https://m.edsoo.ru/7f416194
MOILIHOCTB 3JIEKTPUUYECKOTO TOKA.
125 TennoBast MOIITHOCTH, BbIJIENIsIEMAsT Ha bubmmorexa [IOK
B » BRI https://m.edsoo.ru/7f416194
pe3ucrope
126 Pemenne 3agau: “Pabora 1 MOIIHOCTH bubnuoreka [{OK
AIEKTPUIECKOTO TOKa™ https://m.edsoo.ru/7f416194
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnmnorexa [JOK
WCTOYHHUKA TOKa https://m.edsoo.ru/7f416194
198 3akon OMa a7is OJTHOM (3aMKHYTOM) bubnuoreka [IOK
Lemnu https://m.edsoo.ru/7f416194
129 Pemenne 3agau: “OJIC. 3akon Oma bubnuoreka [{OK
JUISL 3aMKHYTOM 1ienu’” https://m.edsoo.ru/7f416194
bubnunorexa LIOK
130 M
OUHOCTD HETOHHIKA Toka https://m.edsoo.ru/7f416194
131 KopoTtkoe 3aMbIkanne bubmmorexa LIOK

https://m.edsoo.ru/7f416194




KOHI[CHC&TOp B IICIIH ITOCTOSIHHOT'O

bu6nmmoreka [IOK

132 TOKa https://m.edsoo.ru/7f416194
133 Pemenwne 3agau: “MomiHOCTb bubnunoreka LIOK
HMCTOYHHKOB TOKa™ https://m.edsoo.ru/7t416194
134 Pemenue 3agau: “3akon Oma miist bubnuorexa [JOK
ydacTka nenu’” https://m.edsoo.ru/7f416194
135 Pemenue 3amau: “IlpaBuia bubnmnoreka HOK
Kupxroda” https://m.edsoo.ru/7f416194
136 Pemenne 3agau: “3akon OMa miist bubnunorexka LIOK
3aMKHYTOM Lienu’” https://m.edsoo.ru/7f416194
137 Pemenue 3agau: “Pabora 1 MOITHOCTH bubmuoreka [{OK
TOKa” https://m.edsoo.ru/7f416194
138 [IpoBepounas paboTa 1o Teme: bubnnoreka [JOK
“IToCTOAHHBIN JIEKTPUUYECKUN TOK™ https://m.edsoo.ru/7f416194
DJeKTprUyecKasi IPOBOAUMOCTb
139 pasnutllpoIx BemecpTB. ONeKTpUIECKUi bubamorexa LOK
https://m.edsoo.ru/7f416194
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DIIEKTPUUECKHI TOK B pacTBOpax M
140 pacIuiaBax 3JIEeKTPOJUTOB. 3aKOHbI brbmmorexa [TOK
https://m.edsoo.ru/7f416194
®dapanes 15 HIEKTPOIU3a
. bubmuoreka [IOK
141 DneKkTpuuecKkuil Tok B razax. [lnazma hitps://m.cdsoo.ru/ 7416194
149 DIIEKTPUUECKHI TOK B BaKyyMe. bubnmoreka [JOK
Bakyymabie npubopbl https://m.edsoo.ru/7f416194
143 DNEeKTPUYECKUH TOK B bubmuorexa [IOK
MOJIYIIPOBOJHHKAX https://m.edsoo.ru/7f416194
144 [TomynpoBoiHUKOBBIE TPUOOPHI bubmmorexa LIOK

https://m.edsoo.ru/7f416194




DuU3NYECKU MPAKTUKYM I10 TEME:
“H3mepenHue cuibl TOKa U
HaIPSDKEHUS B LENH IOCTOSHHOTO

bu6nmoreka [IOK

145
TOKA IIPYA IIOMOIM aHAJIOTOBBIX U https://m.edsoo.ru/7f416194
U(PPOBBIX U3MEPHUTEITBHBIX
npuOopoB”
Pu3NYECKU IPAKTUKYM 110 TEME:
“N3yuenne HepaBHOMEPHOTO bubnmnoreka HOK
146
JIBUKEHUSA C LIEJIBIO ONPEAEIICHUS https://m.edsoo.ru/7f416194
MI'HOBEHHOM ckopocTu”
@u3nyecKuil NPaKTUKYM 110 TEME:
“H3mepenne yCKopeHus Npu bubnuoreka [IOK
147 .
HNPSAMOINHENHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/7f416194
IBIOKEHHUH 110 HAKJIOHHON IIJIOCKOCTH
@u3nyecKuil NPaKTUKYM 110 TEME:
148 “ P ™ 0BOHONO bubnnoreka [JOK
3MEPEHUE YCKOPEHUS CB
PEHIE YEROP A https://m.edsoo.ru/7f416194
MaJIeHUs
Pu3HYECKU IPAKTUKYM I10 TEME:
“N3ydeHne ABM>KEHHUS TeNa M0 bubmmnoreka HOK
149 .
OKPYXHOCTH C IIOCTOSSHHOH I10 https://m.edsoo.ru/7f416194
MOJYJIFO CKOPOCTBIO”
Pu3HYECKU IPAKTUKYM I10 TEME:
“H3MepeHne paBHOIEHCTBYIOIIEH bubmmnoreka HOK
150
CHJIBI IIPU JIBMDKEHUH OpycKa 1o https://m.edsoo.ru/7f416194
HAKJIOHHOM IJI0OCKOCTH
Pu3NYECKU IPAKTUKYM IO TEME:
« P ™ bubnuoteka [JOK
151 HccnenoBanue 3aBUCHMOCTH CHII

YIpyroctu, BOBHUKAOMUX B IMIPYKUHC

https://m.edsoo.ru/7f416194




U PE3MHOBOM 00pasIe, OT X
nedopmaruu’

DuU3NYECKU MPAKTUKYM I10 TEME:
“U3zmepenne ko3 UIIMEHTA TPEHUS

bubnunoreka LIOK

152
[0 BEJIMYHUHE YIIIOBOTO https://m.edsoo.ru/7f416194
koa¢unmenta 3aBucumoctu Fip(N)”
Ddusuyeckuil pakTUKYM IO TEME:
153 “Konct OBEHI/IC K y(I)VIHLHTeﬁHOB " buGnuorexa [IOK
.. bPyHp p,, https://m.edsoo.ru/7f416194
pacyér Cuil ynpyroctu
dusnyeckuil pakTUKYM IO TEME:
154 “CpaBHeHHE mr/[)n JII)CZI\;/IJII:I c buGnuorexa [IOK
P 3, https://m.edsoo.ru/7f416194
HMMITYJIbCOM TeJla
dusuyeckuil pakTUKYM 110 TEME:
155 “U3yuenne I/ISOI’)FG MntﬁiKoro bubnnorexa [IOK
ya ” p https://m.edsoo.ru/7f416194
npouecca
Pu3NUECKU IPAKTUKYM I10 TEME:
156 “Usmepenne yneabHOH TEMIOEMKOCTH bubnuorexa [IOK
perte ya https://m.edsoo.ru/7f416194
BEIEeCTBA
Ddusnyeckuil TpakTUKYM IO TEME:
157 “Uzmepenne peHbHOP'}III\”f“eHHOTBI bubmmorera OK
POHHE Y= https:/m.edsoo.ru/7f416194
IUIABJIEHUA JIbOA
Pu3nYeCcKuil IPAKTUKYM 110 TEME:
158 “HabnroneHue mpeBpaiieHus SHEpruu bubmuoreka [IOK
3apsHKEHHOI0 KOHJIEHCATOpa B https://m.edsoo.ru/7f416194
SHEPTHUI0 U3TYyYEHHUs CBeTonoAa”
Pu3NYECKU IPAKTUKYM IO TEME:
« bubnuotexa [JOK
159 HccnenoBanue CMEMIaHHOTO

COEIMHEHUS PE3UCTOPOB”

https://m.edsoo.ru/7f416194




160

161

162

DuU3NYECKU MPAKTUKYM I10 TEME:
“CHATHE BOJIBT-aMIIEPHON
XapaKTepUCTUKU Auoaa”

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"Kunematuka"

PesepBHeiit ypok. O600ICHHE U

cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
"naamuka"

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

163

PesepBHeIit ypok. O600IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

165

166

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

PesepBHelit ypok. O60011IeHNE U
CUCTEeMaTH3aIlksl 3HAaHHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHO-KHHETUYECKOU Teopun"

PesepBHsiit ypok. O6001IeHNE U
CHCTeMaTH3allys 3HaHUH 110 TeMe
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTH3alus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoas”




PesepBHbIil ypok. O0001ICHHE U
168 CcHUCTeMaTU3alus 3HAHUHI 110 TEME
"DnexkTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHNE U
169 CHUCTEMAaTH3alMs 3HAHUHN 110 TEME
"IToCcTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeiit ypok. O600ICHHE U
170 CHUCTEMAaTH3alMs 3HAHUH 110 TEME

"Toku B pa3iuuHbIX cpeaax”

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka IIposepounsie  IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSHHBIX
bubnunoreka LIOK
1 MarHuTOB U IIPOBOHUKOB C TOKOM. 1
https://m.edsoo.ru/7f416194
MarnautHoe nosie. I'unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
P s bubmuoreka [{OK
2 [IpyuHIHMN cynepno3uuuyu MarHUTHBIX 1
. N https://m.edsoo.ru/7f416194
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunurtHoe 1oj€e NpOBOJHUKA C | bubnnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/7f416194
4 Cuwiia AMniepa, e€ HanpaBJICHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/7f416194
b
5 Pemenue 3amau: “Cuna Amnepa” 1 nbmnotexa LIOK
https://m.edsoo.ru/7f416194
6 [Ipumenenue 3akoHa Ammepa. | bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TTPUOOPHI https://m.edsoo.ru/7f416194
Cuna JlopeHua, e€ HalpaBJIeHHUE U
" MoyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/7f416194
oJie
b K
8 Pemenue 3agau: “Cuna Jlopenua” 1 nbmmorexa [0
https://m.edsoo.ru/7f416194
b K
9 Pa6ota cuel Jlopenna 1 nbmmotexa L0

https://m.edsoo.ru/7f416194




Pemenue 3amay: “Pabora cuibl

bu6nmmoreka [IOK

10
Jlopenna” https://m.edsoo.ru/7f416194
MarauTHoe 1oJjie B BEIIECTBE.
11 deppomMarHeTuku, napa- u bubmorexa OK
PP > 1P https://m.edsoo.ru/7£416194
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenue bubmmorexa [IOK
PP P https://m.edsoo.ru/7f416194
(dbeppoMarHeTUKOB
13 Pemenue 3agad mo reme "MarautHoe bubmuoreka [{OK
mose" https://m.edsoo.ru/7f416194
14 Pemienne 3agau mo Teme "MarautHoe bubmuoreka [{OK
moje" https://m.edsoo.ru/7f416194
SIBneHne ANEeKTPOMArHUTHOM
15 WH nu. [IoTok BekTopa bubmorexa OK
AR y P https://m.edsoo.ru/7f416194
MarHUTHON UHIIYKIIUU
bu6mmoteka IIOK
16
IAC mHayKuAH https://m.edsoo.ru/7f416194
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/7f416194
18 BuxpeBoe anexkTpuyeckoe moiie. bubmuoreka [IOK
Toxn @yko https://m.edsoo.ru/7f416194
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnuoreka [IOK
[IPOBOJTHUKAX https://m.edsoo.ru/7f416194
20 Pemenue 3agau: “OmekTpoMarHuTHas bubnuotexa [JOK
WHIYKIUSA https://m.edsoo.ru/7f416194
b K
21 [TpaBuno Jlenna nbmorexa [0

https://m.edsoo.ru/7f416194




NunyktuBHOCTH. Karymika

22 WHIYKTABHOCTH B LIENH TTOCTOSTHHOT'O bubmorexa HOK
YK t https://m.edso0.ru/7f416194
TOKAa
23 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUHIYKLIUU https://m.edsoo.ru/7f416194
24 DHeprusi MarHuTHOTO TOJIsI KaTYLIKU bubnunoreka LIOK
C TOKOM. DJIEKTPOMArHUTHOE T10JIe https://m.edsoo.ru/7f416194
Pemenue 3anau: “Oneprus
25 MarauTHOTO 1o, DJ1C bubmorexa HOK
o https://m.edsoo.ru/7f416194
CaMOMHTyKITUT
26 Pemienne 3agauy: bubmuoreka [{OK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/7f416194
97 [IpoBepounas pabora o reme Bbu6mmoteka [IOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/7f416194
Konebarensuas cucreMa.
28 CB00OOHBIE KOCOAHUS bubmorexa HOK
g ' https://m.edsoo.ru/7f416194
lMapmonnueckue konebanus
29 Kunematndeckoe u TMHAMUYECKOE bubmuoreka [{OK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUN https://m.edsoo.ru/7f416194
DHepreTuyeckoe onrcanue. BeiBo
JIUHAMHYECKOI'0 OIUCAHHUA
30 TapMOHUYECKHUX KOJICOaHUH U3 UX bubmmorexa HOK
P https://m.edso0o.ru/7f416194
SHEPreTUYECKOro 1
KHHEMATHYECKOTO OIMCAHUS
bubnunorexa LIOK
31 Amiumityna u daza KojaedaHui
yna u https://m.edsoo.ru/7f416194
39 [Tepuon u yacToTa KOJICOAHHMIA. but6mmorekxa [IOK

HCpI/IOI[ MaJIbIX CBO6OI[HLIX

https://m.edsoo.ru/7f416194




KoJIeOaHMI MaTeMaTHIECKOTO
MmasiTHUKA. [leprnon cBOOOIHBIX
KOJICOAHUH MPYKHUHHOTO MasTHUKA

3aryxaromye KojaeOaHusl.

33 BriHyX1eHHBIC KOJICOaHUSI. Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
Pe3onanc
bubnunoreka LIOK
3 Aptorosebaris https://m.edsoo.ru/7f416194
35 Pewenue 3anau: “XapakrepucTuku bubmmoreka [JOK
KO0JIe0aTeIbHOTO ABMKEHUS https://m.edsoo.ru/7f416194
26 Pemenue 3amau: "YpaBHeHue bubmmoreka [JOK
Kosie0aHus CTPyHBI" https://m.edsoo.ru/7f416194
37 Pemienne 3agau: "MexaHndeckue bubmuoreka [IOK
KojcOanus" https://m.edsoo.ru/7f416194
28 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebaTenbHbIi KOHTYP https://m.edsoo.ru/7f416194
®opmyna Tomcona. Csi3b
29 aMIUTATY/IbI 3aps/ia KOHJAEHCATOpa ¢ bubmuoreka [IOK
aMIUTUTY/JION CHJIbI TOKA B https://m.edsoo.ru/7f416194
KOJIe0aTeIbHOM KOHTYpE
10 3aK0oH COXpaHEHUs YHEPTUU B bubnmnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/7f416194
3aTyxaroliue 31eKTPOMarHuTHbIE
41 I(OJ'I}:gaHIij. BBIHY)KPI[GHHBIC bubnnorexa [IOK
https://m.edsoo.ru/7f416194
AJIEKTPOMArHUTHBIC KOJICOaHUs
IIepemennslit TOK. Pe3ucrop u BuGnmorexa LIOK
42 KOHJIEHCATOP B LIETH MEPEMEHHOTO

TOKa

https://m.edsoo.ru/7f416194




13 Karyiika nHIyKTUBHOCTH B LIENIH bubnmnoreka HOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/7f416194
“ 3akon Oma 1Sl JICKTPUYECKOM 1enun bubnunoreka LIOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/7f416194
MonHOCTh IEPEMEHHOI0 TOKA.
. bubnuorexa [JOK
45 AMIIITUTYAHOE U IEHCTBYIOLIEE
https://m.edsoo.ru/7f416194
3HAYEHHUE CUJIBI TOKA U HAMPSKEHUS
. bubnuorexa [IOK
46 Pe3oHaHC B aneKkTpUUeCcKO enu
https://m.edsoo.ru/7f416194
47 Pemenue 3agau: “@opmyna bubnnoreka [JOK
Tomcona” https://m.edsoo.ru/7f416194
WneansHblif TpanchopmaTop.
18 [TIpousBoacTBO, epeaya u bubnnorexa [JOK
NnoTpeOICHUE IEKTPUUECKON https://m.edsoo.ru/7f416194
SHEPTUu
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIUH.
bu6nmorexa LIOK
49 Kynbrypa ncnonps3oBanus
. https://m.edsoo.ru/7f416194
AJIIEKTPOIHEPTUH B TTOBCEAHEBHOM
KU3HU
50 Pemenue 3amau: “3akoH coxpaHeHUs bubnuoreka [IOK
SHEpPruu B KOJIeOaTeIbHOM KOHTYpe” https://m.edsoo.ru/7f416194
=1 Pemenue 3amau: “Ilepemennbiit bubnuoreka [IOK
AIEKTPUYECKHUI TOK” https://m.edsoo.ru/7f416194
59 Pemrenne 3ama4 1mo teme bubnunorexa LIOK

"DreKTpoMarHuTHbIE KosieOaHus "

https://m.edsoo.ru/7f416194




MexaHndeckre BOJHEI.

53 XapaKkTepUCTUKH MEXAHUYECKUX bubmmorexa [TOK
PAcrep https://m.edsoo.ru/7f416194
BOJIH
4 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
55 3Byk. X
BYI. AGpAICTEPHCTHIA SEyia https://m.edsoo.ru/7f416194
56 NudpasByk u yaerpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl https://m.edsoo.ru/7f416194
57 Pewenue 3anau: “XapakrepucTuku bubmmoreka [JOK
MEXaHUYE€CKUX BOJIH” https://m.edsoo.ru/7f416194
=g DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
H3nydeHune 3MeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/7f416194
59 DHeprus 31eKTPOMarHUTHBIX BOJIH. bubnnoreka [JOK
CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/7f416194
[Ixana 31eKTPOMarHUTHBIX BOJIH.
60 IIprMeHeHne 3JIeKTPOMarHuTHBIX brbmmorexa [TOK
p p https://m.edsoo.ru/7f416194
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIBI paIUOCBS3U U
61 TeJeBUICHUs. Paironokanusi. bu6mmoreka IIOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/7f416194
OKPY’KaroIllel cpebl
62 [IpoBepounas pabora o reme bu6muoreka [IOK
"Konebanus u BOJHBI" https://m.edsoo.ru/7f416194
63 Caert. 3aKOH NPSMOIUHEHHOTO bubnmnorexa [JOK

pacrpocTpaHeHHUs CBeTa

https://m.edsoo.ru/7f416194




Pemrenne 3a1a4 Ha IPUMCHCHUC

bu6nmoreka [IOK

64 3aKOHA o eMHOTO
Ha TPAMOITHHCHHOT hitps://m.edsoo.ru/7f416194
pacrpocTpaHeHust CBeTa
65 Otpaxenue ceta. [nockoe 3epkano. bubmmoreka [JOK
Cdepudeckoe 3epKaino https://m.edsoo.ru/7f416194
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJILHBIN IT0KA3aTelb
66 npenomienud. [lonHoe BHyTpeHHEE buGnuorexa [IOK
P i . yP https://m.edsoo.ru/7f416194
otpaxkenue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPaKEHHUS U IIPEIIOMJICHUS Bubmiorexa HOK
P p https://m.edsoo.ru/7f416194
cBeTa
Xon nydeit B mpusme. ucnepcust
638 cBeta. ClI0KHBIA cocTaB OeI0ro bubnnorexa [IOK
' https://m.edsoo.ru/7f416194
cBera. [{Ber
69 JIun3bl. @OKYCHOE pacCTOSIHUE U bubnnorexa [JOK
OIITHYECKAs CHUJIA JIMH3BI https://m.edsoo.ru/7f416194
70 [TocTpoenne n300pakeHUi B JIMH3AX bubmmnoreka HOK
U UX cUCTeMaX. YBeJIHUEeHHE JIUH3EI https://m.edsoo.ru/7f416194
Pemenue 3aga4 Ha mocTpoeHue
71 A300paKEHNH, IMOIIYYAEMBIX C bubmiorexa LIOK
p ’ i https://m.edsoo.ru/7f416194
[IOMOIIIBIO JTUH3
72 I'mas kak onTudeckas cucreMa bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Pemenue 3agauq: “Ilpenensl
A ped . bubmuoreka [IOK
73 MIPUMEHUMOCTH T€OMETPHUIECKOM

ONTHKHA”

https://m.edsoo.ru/7f416194




74 CKOpOCTh CBETa U METOBI €€ bubnmnoreka HOK
U3MEpEHUI https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
75
Jlieniepcits ceeta https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
76 )41
HTCP(epeHLILA CBeTa https://m.edsoo.ru/7f416194
KorepeHTHble HCTOUHUKHU. Y CIIOBUS
bu6nmoreka [IOK
77 HaOJIIOJICHUS MAKCUMYMOB H
https://m.edsoo.ru/7f416194
MHUHUMYMOB
78 Pewenue 3anau: “Onpenenenue bubmmoreka [JOK
CKOpOCTH cBeTa” https://m.edsoo.ru/7f416194
bubnunoreka LIOK
79 IT
PHMCHCHHE HHTEPdCpeHIIN https://m.edsoo.ru/7f416194
bubnunoreka LIOK
80
Jludpaicuis caera https:/m.edsoo.ru/7f416194
a1 JudpakumonHas pemeérka. Y cioBue bubmmnoreka HOK
HaOJII01€HUS TJ1aBHBIX MAKCUMYMOB https://m.edsoo.ru/7f416194
82 Pemenue 3amau: “udpakuus ceera. bubmuoreka [IOK
WNurepdepennus cera” https://m.edsoo.ru/7f416194
83 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/7f416194
Pemenue 3anau: “Jludpakimonyas
84 emeéTKa YfJIOBI/I:aH ME)IISCH; MOB U bubmorexa HOK
P T y https://m.edsoo.ru/7f416194
MHUHUMYMOB
85 CBeToBBIC SBJICHUS B IPUPOJIE brbmorexa [OK
PHPOA https://m.edsoo.ru/7f416194
b K
86 Pemenue 3amau no treme: "Ontrka" nommorexa IO

https://m.edsoo.ru/7f416194




[IpoBepounas pabota o reme

bu6nmmoreka [IOK

87 «OnTukay https://m.edsoo.ru/7f416194
['paHUIIBI TPUMEHUMOCTH
a8 KJIACCUYECKOW MEXAHUKH. 3aKOHBI bubnuorexa [JOK
JJIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/7f416194
OTHOCHUTEIILHOCTH
89 [locTynarsl ciennanbHONU Teopun Bu6mumoteka [JOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f416194
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeoOpazoBanus
90 Jlopenna. YcnoBue NpUUMHHOCTH. bubmmoreka [JOK
OTHOCHUTEIHLHOCTD https://m.edsoo.ru/7f416194
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKPAIICHHUE JIJTHHBI
o1 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTUILIbI https://m.edsoo.ru/7f416194
CBs13b MaccChl ¢ SHEPTUEH U
92 HMITYJIbCOM PESITUBUCTCKON bubmmorexa LIOK
https://m.edsoo.ru/7f416194
YaCTHUIIbl. DHEPTHUS MOKOS
93 PaBHOBeCHOE TEIIOBOE U3ITyUYECHHE bubmmorexa LIOK
https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
o Saxon cuemmenns BiHa https:/m.edsoo.ru/7f416194
95 I'unoreza M. I1naHnka o KBaHTax. bubmuoreka [JOK
DoTOHEI https://m.edsoo.ru/7f416194
96 DHeprust 1 UMITYJIbC GOTOHA bubmmorexa LIOK

https://m.edsoo.ru/7f416194




dotorpdext. OnbiTer A. T'.

bu6nmmoreka [IOK

97
CroneroBa. 3akoHbl poTorddexTa https://m.edsoo.ru/7f416194
VYpaBHeHue DUHIITEHHA 114
98 dotoaddekra. "Kpacnas rpanuma" bubmorexa OK
TP rpatuh https:/m.edso0.ru/7f416194
dboTtordpdexra
99 Hasnenue ceera. Onbith [1. H. bubmmoreka [JOK
Jlebenena https://m.edsoo.ru/7f416194
bubnunoreka LIOK
100 B i
OTHOBRIC CBOHCTEA HacThl https://m.edsoo.ru/7f416194
Bommsr ne bpoitndg. JlnmHa BoaHBI 1€
101 b OﬁHﬂI:A aI:);Me bl §6J1acm " bubnnorexa [IOK
P P p N https://m.edsoo.ru/7f416194
JIOKAJIN3alUN JIBUXKYIIIEHCS YaCTULIBI
bubmuoreka [{OK
102 K - i
OPTYCKYAPHO-BOTHOBOM AYaTH3M https://m.edsoo.ru/7f416194
103 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHucTajuiax https://m.edsoo.ru/7f416194
Crnenmduka n3MepeHu B
104 MI/IKHOSI)I/I € COOTpHOLueHI/I;I Bubmiorexa IOK
p p . . https://m.edsoo.ru/7f416194
HeomnpeaenéHHocrel [elizenOepra
Pemenne rpaduuecknx 3amad:
105 “OCHOBBI CpTg Kopnyck J?Iﬂ HO- bubmotexa LOK
N ’ I,), yerymip https://m.edsoo.ru/7f416194
BOJIHOBOM JTyaJIu3M
Pemenne pacu€THbIX 3a1a4: BuG 110K
HOIHOTEKA
106 “Ocnossl CTO. Kopnyc o-
i BB{ 1’)’Hy KyipH https://m.edsoo.ru/7f416194
BOJIHOBOM JTyaJin3M
[TpoBepounas pabora o Temam: Eubs OK
107 "Ocnossl CTO"; "KopnyckynsipHo- nommotexa [

BOJIHOBOM JTyainu3m"

https://m.edsoo.ru/7f416194




OmBITE IO HCCICOOBAHUIO CTPOCHUA

bu6nmoreka [IOK

108 aroMma. [Imanerapnas Mogens aroma https-//m.edsoo.ru/7f416194
Pezepdopna
bu6nmmoreka [IOK
109 Hocryxarst bopa https://m.edsoo.ru/7f416194
110 Buapl ciektpoB. CrieKTp ypoBHEM bubnmnoreka HOK
3HEPruu aTtoMa BOI0poa https://m.edsoo.ru/7f416194
1m CrnoHTaHHOE U BBIHYXKJIEHHOE bubmmoreka [JOK
H3JIy4EHUE CBETA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
12 Jlasep https://m.edsoo.ru/7f416194
Hyxnonnas mozens sAapa
13 I'eitzenbepra-MBanenko. 3apsn u bubmmoreka [JOK
MaccoBO€ 4YMCIO sifpa. M3oTonsl. https://m.edsoo.ru/7f416194
PannoaktuBHOCTH
3aKoH paIMOaKTUBHOTO pacraja.
CBoiicTBa HOHU3U ero
114 H3JTY4YEHHUS. BJ‘II/IHPI:I/}I/::O B bubamorexa LOK
https://m.edsoo.ru/7f416194
PaaMOAaKTUBHOCTH Ha )KUBbIE
opranusmsl. /lozumerpus
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cunbl. Jledekt Macchl siapa.
S nepHblie peakuuu. AnepHbie
115 peaIS[OpLI.pHpO6JIeMH yI;IpaBJ'I}ICMOFO bubmorexa LIOK
https://m.edsoo.ru/7f416194
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
AIEPHOMN SHEPrEeTUKH
116 Meroasl perucTpannuy u bu6muoreka [JOK

HCCJIICAOBAHUS 3JICMCHTAPHBIX

https://m.edsoo.ru/7f416194




yactul. OyHaaMeHTaIbHbIE
B3aUMOJEUCTBUSA. bapnoHbl, ME30HBI
u nenToHsl. lIpencrasienue o
CranpaprtHoit moaenu. KBapk-
[IIOOHHAS MOJIEIIb aIPOHOB

®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TémHas Marepus U TEMHas

bu6nmoreka [IOK

117
sHeprus. EnuacTBO prusmueckoi https://m.edsoo.ru/7f416194
KapTUHBI MUpa
118 Otanbl pa3BUTHS aCTPOHOMUH. bubnnoreka [JOK
3HavYeHHE ACTPOHOMUH https://m.edsoo.ru/7f416194
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BSACHEHUS MPUPOJIHI KOCMUYECKHIX bubmmoreka [JOK
00BEKTOB. MeTonbl https://m.edsoo.ru/7f416194
ACTPOHOMHUYECKUX UCCIIETOBAHUI
CoBpeMeHHbBIE ONITHYECKHE
120 TEJIECKOIIBI, PAAUOTEIIECKOIIBI bubmorexa HOK
> bad ’ https://m.edsoo.ru/7f416194
BHeaTMoc(epHasi acTpOHOMUS
Bug 3sésnnoro neda. Co3se3nus,
121 SIPKUE 3BE3JIBI, INIAHETHI, UX BUIUMOE bubmorexa HOK
P AR ’ A https://m.edsoo.ru/7f416194
JIBIKEHUE
Conneunas cuctema. ConHile.
122 ConneyHasi akTUBHOCTbh. VIcTOUHMK bubmmorexa [TOK
. https://m.edsoo.ru/7f416194
sHepruu CosiHIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIE
bubnunorexa LIOK
123 XapakTepUCTUKHU. /luarpamMmma

"CIeKTpabHbIN KJIACC — CBETUMOCTD"

https://m.edsoo.ru/7f416194




3Be3 bl T1IaBHOU

bu6nmmoreka [IOK

124
[1OCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f416194
BuyTpeHHee cTpoeHune 3BE3 .
195 CoBpeMeHHbIE TPEICTABICHHUS O bubmmoreka [JOK
MIPOUCXOXKIECHUU U DBOJIFOLUA https://m.edsoo.ru/7f416194
CouHIia ¥ 386311, DTamkbl )KU3HU 3BE3]
Muneynsiii [1yte — Hama ['anakTuxa.
126 Tunbl ranaktuk. YEpHbIEC BIPHI B bubmmorexa [IOK
i AHP https://m.edsoo.ru/7f416194
A/ipax rajJjakTUK
Bcenennas. Paciumpenue
197 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Boseiioro B3peiBa. PenukroBoe https://m.edsoo.ru/7f416194
U3JIy4eHHE
128 Macmrabnas ctpykrypa BeeneHnoil. bubnnorexa [JOK
MeraranakTuka https://m.edsoo.ru/7f416194
129 Hepeménnsie npodiaembl bubmuoreka [IOK
aCTpOHOMUHU https://m.edsoo.ru/7f416194
Pu3nYeCcKui IPAKTUKYM I10 TEME:
130 "UccnenoBanue neMcTBUS bu6mmoreka IIOK
IIOCTOSIHHOI'O MarHuTa Ha paMKy C https://m.edsoo.ru/7f416194
TOKOM"
Pu3nYeCcKuil IPAKTUKYM II0 TEME:
131 "N3yuenre 3aBUCUMOCTH CHJIBI bubmorexa HOK
ye " https://m.edsoo.ru/7f416194
AmMrepa OT CHJIbI TOKa
DuU3NYECKU TPAKTUKYM I10 TEME:
" P ™ bubmuoreka [{OK
132 Uccnenosanue saBieHus

AJIEKTPOMArHUTHOW MHIYKITUN"

https://m.edsoo.ru/7f416194




DuU3NYECKU MPAKTUKYM I10 TEME:

bu6nmoreka [IOK

133 "HccnenoBaHue siBiie
HEAOBAIIHE ARICHIA https://m.edsoo.ru/7f416194
CaMOMHIYKIIUU
DuU3nYeCKui MPAKTUKYM 110 TEME
134 "N3mepenue neproa CBOOOTHBIX bubnmnoreka HOK
KOJIcOaHWI HUTSHOTO U TPY>KMHHOTO https://m.edsoo.ru/7f416194
MasiTHUKOB"
®u3NUecKuil TPAKTUKYM I10 TEME
" bubmmoreka [JOK
135 IIpeoOpaszoBanHue SHEPTUU B
" https://m.edsoo.ru/7f416194
NPY>KUHHOM MasTHUKE
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
136 yepes M0CIeI0BATEIbHO bubmorexa LIOK
P .. ! https://m.edsoo.ru/7f416194
COEIMHEHHBIE KOHJIEHCATOD,
KaTyuKy u pe3ucrop"
Pu3nYecKuil TPAKTUKYM I10 TEME
137 "N3ydyeHue napamMeTpoB 3ByKOBOM brbmmorexa [TOK
ye " P P yE https://m.edsoo.ru/7f416194
BOJIHBI
PuU3NYECKUi MPAKTUKYM 110 TEME
138 "U3mepenue H(I))KaBaTeZII\S/II bubmmorexa LIOK
P " https://m.edsoo.ru/7f416194
IIPEJIOMJIEHUS CTEKIIA
Du3n4eCcKuil IPAKTUKYM I10 TEME
139 "N3mepenue pOKyCHOTO pacCTOSHUS bubmmorexa LIOK
P yenorop https://m.edsoo.ru/7f416194
paccenBarOLIUX JIMH3
Du3nYeCcKUuil IPAKTUKYM 110 TEME
140 "Habmronenue nudpakuuu, bubnmnorexa [JOK

uHTEp(EpEHITNH U TONAPU3ALUU
ceera"

https://m.edsoo.ru/7f416194




141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTUI] B MArHUTHOM T10J1¢)"

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

142

143

144

145

DuU3NYECKU MPAKTUKYM I10 TEME:
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TOKa Yepe3 CBETOAUO/] OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue crieKkTpa
Pa3pe’KEHHOTr0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOU
Punb6epra"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCIOIB30BaHUEM J103UMeETpa”

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3niusi CeBepHOro Moymmapus u
SApKHe 3BE3b1"

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

146

O00011eHNe U CUCTEMATU3 AL
3HaHuU. Ponb GU3KMKHM U acTpOHOMUHU
B 9KOHOMHYECKOH,

bubnunorexa LIOK
https://m.edsoo.ru/7f416194




TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ITHYECKOH cepax NesTeTbHOCTH
4eJ0BEeKa

O000111eHrE U CUCTEMATU3ALMS
3HaHuil. Posb 1 MecTo Gpu3uku u

bu6nmmoreka [IOK

147
aCTPOHOMHUHU B COBPEMEHHOM https://m.edsoo.ru/7f416194
Hay4YHOU KapTHHE MHUpa
O0600I11IeHNE U CUCTEMATU3AIUS
3HaHuH. Posb pusnueckoit Teopun B
OPMHUPOBAHUU MIPEACTABIEHN O
Gopatup N P bubmuoreka [{OK
148 (U3UYECKON KapTHHE MUPA, MECTO
. https://m.edsoo.ru/7f416194
($U3HYECKON KapTUHBI MHUPa B 00IIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUNA O PUPOJIC
149 O000I11IeHNE U CUCTEMATU3AIUS bub6nmorexa LIOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/7f416194
150 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka IIOK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/7f416194
151 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHuH no Teme "J{lmHamuka" https://m.edsoo.ru/7f416194
O00011eHNE U CHCTEMATH3AIINS
152 3HaHu# 1Mo Teme "CTaTHka TBEpPIOro bubnuorexa [IOK
' PA https://m.edsoo.ru/7f416194
Tena
O0001IeHNE U CHCTEMATH3AIINS
N " bubnuoteka [JOK
153 3HAHUU 10 TeMe "3aKOHEI
" https://m.edsoo.ru/7f416194
COXPAaHEHUS B MEXaHHUKE
154 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK

3HaHui Mo teMe "OCHOBBI

https://m.edsoo.ru/7f416194




MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

O000111eHrE U CUCTEMATU3 AL

. b

155 3HaHui 1o Teme "TepMoIMHaMuUKa. nbmorexa IIOK
o N ——" https://m.edsoo.ru/7f416194
O0001IeHNE U CHCTEMATH3AIUS

156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHu Bemiectsa. Da3oBbie https://m.edsoo.ru/7f416194
nepexomnr"
O0001IeHNE U CHCTEMATH3AINS s OK

157 3HaHUN 110 TeMe "DIIEKTPUIECKOoe ubsmorexa Il
— https://m.edsoo.ru/7f416194
O0001IeHNEe U cCHCTEMATH3AINS b OK

158 3gaHui 110 Teme "lI1oCTOsIHHBII ubmiotexa 1]

. " https://m.edsoo.ru/7f416194

ANEKTPUIECKUHN TOK
O00011IeHNE U CUCTEMATH3AIINS G OK

159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX nosmorexa 11
cpeax” https://m.edsoo.ru/7f416194

160 O06o0011eHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHUU 110 TeMe "MaruutHoe moJe" https://m.edsoo.ru/7f416194
PesepBubIil ypok. O60011€HNE U

161 CHUCTEMaTU3alus 3HAHUH 110 TEME
"DeKTpoMarHuTHas UHIYKIus"
Peseprubriit ypok. O6001eH1E 1

162 CHUCTEMAaTH3alus 3HAaHUH 110 TEME

"MexaHndeckue Koieoanus"




163

164

165

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DreKTpoMarHuTHbIE KoseOanus"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HaHUH 10 TEME
"MexaHH4ecKHe U
AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBuslit ypok. O600111eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Onruka"

166

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"OcnHoBel CTO"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopmyckynsipHO-BOITHOBOM
nyanuzm"

168

169

170

Peseprubiit ypok. O600111eHIE U
cucremMaru3anus 3HAHUH 110 TEME
"®u3uka aroma"

PesepBHsiit ypok. O6001IeHNE U
CUCTEeMaTH3allMs 3HAaHHUH 10 TeMe
"®u3nKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YACTHILL"
PesepBHrlit ypok. O6001ICHHE U

cucTeMaTH3alus 3HaHUH 10 Teme
"JneMeHTs! acTpoduzuku”




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o  ®dusuka: 10-i xkmacc: 6a30BbIA U yrayOJICeHHBIM YPOBEHb: yueOHUK, 10
kiacc/ Mskume [.5., BbyxosueB b.b., Corckmit. H.H. mom pen.
[MapdentoeBoit  H.A.,  Axuuonepnoe  obmectBo  «M3maTenbcTBO
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o  ®usuka: 10-i1 kimacc: 6a30BbIA U yrayOJIeHHBIM YPOBEHb: yueOHUK, 10
kiacc/ Mskume [.5., byxoBueB b.b., Corckuit. H.H. mom pen.
[lapdentoeBoit  H.A.,  AxuuoHepHoe 0OIIECTBO «3naTenpcTBO

«IIpoceemienue»

METOJIUYECKUI MATEPHUAJIBI JIJISA YUUTEJIS

e Topnora JI.A., Jleromuna C.B. COopHuK 3ama4d 1o (u3uke: Tuj-
pocrtaruka. 7—11 kmaccsl. M.: BAKO.

e T'opnosaJl.A., Jleromuna C.B. CO0OpHUK KOMOMHUPOBAHHBIX 3a- J1ay 10
¢usznke. 10—11 xmaccel. M.: BAKO.

e Topnora JI.LA. COopHuk 3ama4 no ¢usuke: snexkrpocratuka. 10—11
knaccel. M.: BAKO

e TecroBbie 3ananus o (Gu3MKe B pUCYHKax W deprexax.10-11

kiaccel / Coct. JILA. T'opnosa. M.: BAKO

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. http://nsportal.ru - comuanbHass  ceTh  paOOTHUKOB

oOpazoBanus. http://markx.narod.ru/pic/ - pusuka B mKoIe.

2. http://festival.l1september.ru/articles/ - decTuBasib MemaroruyecKux uaeH



«OTKPBITBIA YPOK».

3. http://www.fizika.ru/ - calT nas yuumrenel U3MKM U HX
y4eHUKOB.S http://www.physics.ru/ - MaTepuaiibl 1o (hU3MKeE.

4. www . ege .edu.ru - uadopmarronnsiit nopran EI'D.

5. http :// school - collection . edu . ru / - equnas xkomiekiusa [L{OPoB
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