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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3suke Ha ypoBHE CpeHEro o0Iero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE TOJI0KEHUI 1 TpeOOBaHUI K pe3ybTaTaM OCBOCHUS
OCHOBHOI 00pa3oBarenbHOl nporpaMmsl, npenacrasieHHbix B ®I'OC COO, a
Takxke ¢ yu€rom ¢eaepanbHoi padoueil mporpammel Bocnutanus 1 Konneniuu
npernoaaBanus yueoHoro npenmMera «Puznka» B 00pa3oBaTebHBIX
oprannsauuax Poccuiickon Penepannu, peanu3yomnX OCHOBHbBIE
o0Opa3oBaTesbHbIE MPOrPAMMBI.

[Iporpamma no ¢pusuke onpezaenser 00g3aTenbHOe IPEAMETHOE COIepKAHNUE,
yCTaHABIIMBAET PEKOMEHIyEeMYIO TIOCJIEI0BATENFHOCTh U3YUCHUS TEM U Pa3/IeliOB
y4e0HOro MpeaMeTa ¢ Y4ETOM MEXKITPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKH Y4eOHOTO TpoIiecca, BO3PacTHBIX 0COOCHHOCTEel oOydarommmxcs. [Iporpamma
1o ¢u3uKe 1aéT MpeacTaBIeHUE O LENsIX, COIepKaHUHU, 00IIeH cTpaTeruu o0y4eHus,
BOCIIUTAHUS U Pa3BUTHUS 00YHAIOIINXCS CPEACTBAMU YueOHOro mpeamera « Du3nkay
Ha YITyOJIEHHOM ypOBHE.

N3yuenue kypca QU3UKH yriryOJIEHHOIO YpPOBHS IMO3BOJISIET PEAIM30BaTh
3a1auu podhecCUOHAIbHOM OpUEHTAIIMH, HAPABIIEHO Ha CO3/IaHKUE YCIOBHIA
JUISI IPOSIBJIEHUS] CBOMX MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
KaXKJbIM 00yYarolUMCs, KOTOpble HEOOXOAUMBI JJIsI POIOKEHHUS
o0pa30oBaHus B OpraHu3anusix npohecCuoHaIbHOro 00pa3zoBaHus Mo
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MH)KCHEPHBIM CIEIIUATBHOCTSIM.

B nporpamme no ¢usuke onpenenstorces INIaHuPYEeMbIe pe3yJIbTaThl
OCBOEHUS Kypca (PU3NKU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus:
JMYHOCTHBIE, METaNpeAMETHbBIC, ITPEIMETHbIE (Ha YIIIyOJIEHHOM YPOBHE).
Hay4no-MeTomonoruueckoit 0CHOBOM il pa3pabOTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEIMETHBIM U MIPEIMETHBIM pe3ybTaTaM 00yJaronuxcs,
OCBOUBIILIUX MIpOrpaMmy 1o (hU3MKe Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€ITETbHOCTHBIN MOAXO.

[Iporpamma no pusmke BKIIOYAET:

TUTAHUPYEMBIE PE3YJIBTAThl OCBOCHUS Kypca (PU3UKU HA yriyOaEHHOM
YPOBHE, B TOM YHCJIE TPEIMETHBIE PE3YIIbTATHI IO TOJaM O0yUCHHS;

coziep>kanue yaeoHoro npenmera «dusnka» 1mo rogam ooydeHusl.

[Iporpamma no pusrke UMeeT MPUMEPHBINA XapaKTep U MOXKET OBITh HCTIOIH30BAHA
YUUTEISIMH (DU3HUKH IS COCTABJICHUS CBOMX paO0YHX IPOrpamMM.

[Iporpamma no gu3uke He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTENIEH
Y TIPEOCTABIISIET BO3SMOKHOCTH JUISl pEATU3aliy PA3IUYHbIX METOINYECKHUX
NOJIXOJIOB K MPENoAaBaHuIo GU3UKHU HA YTIyOJIEHHOM YPOBHE IIPH YCIOBUU
COXpaHEeHUs 0053aTeIbHON YacTH COIep KaHUs Kypca.



duszrka Kak Hayka 0 Haubosee O0IIMX 3aKOHaX MPUPO/IbI, BBICTYMAs B
KayecTBE y4eOHOI 0 IPEIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA/l B CHCTEMY
3HaHMI 00 okpyxatomeM mupe. [lIkonbHbIN Kype GU3UKN — CUCTEMOOOPA3 YOI
JUTSl €CTECTBEHHO-HAYYHbBIX YYEOHBIX IPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbusnueckoi reorpadueit u actponomueil. Mcnonb3oBaHue u akTUBHOE
npuMeHeHUe GU3NYECKUX 3HAHUM ONpeAesIniio XapakTep 1 OypHOe pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOSHUS
KOCMOCA, ITOJyYEHHsI HOBBIX MAaTEPHUAJIOB C 33JaHHBIMHA CBOMCTBaMU. M3yuenune
($u3MKU BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa o0yuarolerocs, B GopMUpOBaHUE YMEHUN PUMEHSATh HAyYHbIN
METO]I TO3HAHUS MPU BBINIOJHEHNN UMHU YYEOHBIX UCCIEA0BAHUIA.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0KEH
psA Uael, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM C HEN KyPC SABIISIETCS JTOTUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTEpHall U3 BCEX pa3/enoB (PU3MKH, BKIIOUAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3HKH.

Hoesn 2zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuan Kypca PU3UKU
00beaMHEH BOKPYT (U3MUecKuX Teopuil. Beaymum B Kypce siBisieTcs
(opMupoOBaHuE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U
oJIe.

Hoen cymanumapusayuu. EE peannzanys npeanoiaracT uCrnojab30BaHUE
T'YMaHUTAPHOT O MOTEHIIMANIA (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ paszBuTHEeM OOHIECTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoea npuknaonoit nanpaenennocmu. Kypc dpuzuku yriny0aéHHOro ypoBHS
IpeAIoNaraeT 3HakOMCTBO € IIMPOKUM KPYIrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX
MPUIOKEHUM HW3YYEHHBIX TEOpHM W 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcsi Ha
YpPOBHE OOIIMX MPEACTaBICHUN U COBPEMEHHbIE TEXHUYECKHE YCTpPOMCTBA, U
TEXHOJIOTUU.

Hoen 3Kkonozuzayuu peannsyercs MOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJIepKaHUsI, MOCBSIIEHHBIX YKOJIOTHYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHHUKHU M TEXHOJIOTH, a Takxke 00CyxIeHus: mpolem
PaLMOHAIBHOT O IPUPOOIIOJIB30BAHUS U DKOJIOTUYECKON OE30MaCHOCTH.

OcBoeHue coJiep:kaHus MPOrpaMMBbl 110 PU3UKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-AESITEIbHOCTHOTO oxoaa. [Iiist pu3nuku peanusanus 3Tux
OPUHIIMIIOB 0a3UpyeTCcsl HAa UCIIOJIb30BAHUHU CAMOCTOSITEILHOT O SKCIIEPUMEHTA KaK
MOCTOSTHHO AeHcTBYtomIero ¢akropa yueoHoro mporecca. st yrmy0néaaoro
YPOBHS — 3TO CHUCTEMA CaMOCTOSITEIIBHOI'O YYEHUYECKOr' 0 IKCIIEPUMEHTA,



BKJIFOYAIOIIET0 (PPOHTATBHBIE YIEHUYECKUE OTBITHI MPU U3YYEHUH HOBOTO
MaTepuaa, 1abopatopHbie paboTHI U pabOTHI TpakTUkyMa. [Ipu 3TOM BO3MOKHBI
J[Ba crioco0a peanu3anui GU3n4ecKoro npakTukyma. B nepsom cinydae
NPAaKTUKYM IpoBoauTcs a1bo B koHie 10 u 11 kimaccos, 1160 nocie nepBoro u
BTOPOT'O MOJIYTOJUH B KAKIOM U3 ATUX KJ1accoB. Bropoii crocod — 3To
UHTEerpauus padoT MpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX padoOT, KOTOPbIE
IIPOBOJISITCS B Mpoliecce u3ydeHus pasnena (temsl). [Ipu stom nog padotamu
PaKTUKyMa ITIOHUMAETCS] CAMOCTOSITENIbHOE UCCIIEIOBAHHUE, KOTOPOE MTPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITUH.

B mporpamme no gusrke cuctemMa y4eHUIECKOTO IKCIIEPUMEHTA,
1a00paTOpHBIX PabOT U MPAKTUKyMa MPeICTaBlIeHa AUHBIM repeuyHeM. Beioop
TEMATUKH JIJISl ’TUX BUJIOB YUCHUYECKHUX MPAKTUYECKUX Pa0OT OCYIIECTBIISIETCS
y4aCTHHKaMHu 00pa30BaTeIbHOI0 MPOLEcca UCXOIs U3 OCOOCHHOCTEN
MOYPOYHOTO TUIAHUPOBAHUSI U OCHAIIICHUS kKabuHeTa ¢puzuku. [Ipu aTom
oOecrieuynBaeTcs OBIaJAeHUE 00yUalOIIMMKCST YMEHUSIMHU POBOAUTH PSIMbIE U
KOCBEHHBIE N3MEPEHUSI, UCCIICIOBAHNS 3aBUCUMOCTEN (DM3UUECKUX BETUUUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THUIIOTES.

Bosbiioe BHUMaHUE yACTISACTCS PEIICHUIO PACYETHRIX M KAUeCTBEHHBIX 3a/1a4.
[Tpu 5TOM 111 pacUETHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJJaHHOMN U
HESIBHO 33/1aHHON (PU3UYECKOM MOJEINbIO, TO3BOJISIONINE TPUMEHSTh U3Y4EHHbBIS
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OJTHOTO pasferna Kypca, TaKk ¥ HHTETpUpys
NpUMEHEHHUE 3HaHWI U3 pa3HbIX pa3enoB. J{Jis KayeCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBJISIFOTCA 33JJaHUsl HA 00BCHEHUE/TIPEACKA3aHUe MPOTEKaHUs (PU3NUECKUX
SIBJICHUH ¥ TIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyroIue BriOopa (hu3ndecKom
MOJIENHU IS CUTYallu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k marepuanbHO-
TEXHUYECKOMY 00€CTIeueHHI0 Y4eOHOro npoiiecca Kypc Gu3uku yriyosi€HHOro
YPOBHS Ha YpOBHE CpEHEro 00I11ero o0pa3oBaHus J0JKEH U3y4aThCs B
YCJIOBUSIX TIPEAMETHOTO KabuHeTa. B kabunere Gpu3uku JOIKHO OBIThH
HeoOxoIuMoe 1abopaTtopHoe 000PYIOBaHUE VISl BBITIOTHEHUS YKA3aHHBIX B
nporpamMme mo GU3nKe yIeHHUECKUX OMBITOB, Ta00OpaTOPHBIX PaboT U paboT
OPAKTUKYMa, a TaK’Ke JEMOHCTPALlMOHHOE 000PY10BaHHUE.

JlemoHCcTpanmoHHoe 06opyaoBanue GOpMHUPYETCS B COOTBETCTBUHU C
NPUHIUMTIOM MUHUMAJIBHOM JIOCTATOYHOCTH U 00ECTIeUnBaET OCTAHOBKY
NEPEUYHCIEHHBIX B POTrPaMMe 0 (PU3UKE KITFOYEBBIX JEMOHCTPAIUN JJIs
UCCIICZIOBAHUS U3y4aeMbIX SIBJICHHIA U TIPOIIECCOB, SMITUPUICCKHUX H
(dbyHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 000pynOBaHME JIJIsl YYEHUYECKUX MPAKTUYECKUX PaboT

(bOpMI/IpyeTCH B BUAC TCMAaTHYCCKUX KOMIIJICKTOB H obOecrieynBaeTcs B pacqéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTuyeckue KOMIUIEKThI
1a60paTOPHOTO 00OPYAOBAHUS TOHKHBI OBITH MIOCTPOSHBI HA KOMIUIEKCHOM
UCIIO0JIb30BAHUU AHAJIOTOBBIX U U POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(POBBIX J1a00OpaTOPHUH.

OCHOBHBIMHU LEIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHHS O0YJAIOIINXCSA K HAYTHOMY
U3YYEHUIO TIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOE TTO3HAHUS U
(hopMHUpOBaHNE UCCIIETOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs OCHOB
CTPOEHHUS MaTepuu U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBSICHSATD SIBJICHUS C UCIIOIH30BAHUEM
(bU3NYECKUX 3HAHUW U HAYYHBIX JI0Ka3aTeNbCTB,;

dbopmupoBaHue MPEACTABICHUIN 0 POJIK (PU3UKHU JIJIST PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUI 0 BO3MOXKHBIX chepax Oyaymiei
npodecCuoHaILHON JeATeTbHOCTH, CBI3aHHBIX C (DU3UKOM, MOJTOTOBKA K
nanbHeieMy o0y4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHure 3TUX 1enel 00ecrevynBaeTcs pelieHueM CIIeYIONINX 3a/1a4 B
npolecce U3ydeHus Kypca (U3UKu Ha YPOBHE CPEHEro 001Iero oopa3oBaHus:

NpUOOPETEHHE CUCTEMbI 3HAHUM 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIIOUAss MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U FJIEMEHTHI aCTPOPHU3UKH;

dbopMHupOBaHNE YMEHUI PUMEHSITH TEOPETUUCCKUE 3HAHUS 1151 OO0 BSICHCHUS
bU3MYECKUX SABJICHUHN B MPUPOJIE U JI MPUHITHUS TPAKTUUECKUX PEIICHUN B
TIOBCEIHEBHOMU KU3HU;

OCBOEHHE CIIOCOO0B PEIICHHS PA3IMYHbIX 33124 C SBHO 33JIaHHOMN
dbuznuecKoil MOACIBIO, 3a1a4, MOAPA3yMEBAIOIINX CAMOCTOSTEIIBHOE CO3/TaHNE
bu3znueckoil MoeNin, aIeKBaTHON YCIOBUSIM 3aJ]a4l, B TOM YHUCIIE 3a/1a4
MHXEHEPHOI'0 XapakTepa;

NoHMMaHue PU3NIECKUX OCHOB U MPUHIIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPEY;
OBJIaJICHUE METO/IAMH CAaMOCTOSITEILHOTO MNIAHUPOBAHUS U TIPOBEICHUS

(bu3MUECKNX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAIUU
uHpOpMaITNH, ONIPENeNIeHUs JOCTOBEPHOCTH MOTYUYEHHOTO PE3YIbTATa;

CO3JIaHU€ YCJIOBUU JIJIsl pa3BUTHS YMEHHUM MPOEKTHO-

UCCJIE0BATEIbCKOM, TBOPUECKOU NESITEIHHOCTH;



pa3BuTHE UHTEpeca K cepam npodhecCHOHATBLHOM AEATENbHOCTH, CBSI3aHHOM
¢ GUBHKOIA.

B cootrBerctBum ¢ TpedoBanusimu GI'OC COO yrinyOnéHHbIi ypOBEHb
u3ydeHus yueOHoro npeamera «dusnka» Ha ypoBHE CpeTHEr0 OOIIEro
o0pa3oBaHus BbIOMpAeTCs: 00yUYaroIMMUCS, TUTAHUPYIOLUMU TPOJOJIKEHUE
00pa30oBaHus MO CIEHHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPODUIISL.

Ha nzyuenue ¢pusuku (yrayOna€HHbIN YpOBEHb) HA YPOBHE CPETHETO OOIIETrO
obOpazoBanus orBoautTcs 340 gacos: B 10 kmacce — 170 yacos (5 4acoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsriii B mporpaMme 1o Gu3nKe nNepeueHb JT1a00paTOPHBIX U
NPAKTUYECKUX Pa0OT SIBISETCS peKOMEHI0BAHHBIM, YUUTENb JAeNaeT
BBIOODP MPOBEAEHUS J1a00PATOPHBIX PAaOOT U OIBITOB C YUETOM
WHAUBUIYaTbHBIX OCOOCHHOCTEN 00yJarOIINXCA.



COJEPXAHME OBYUYEHUA
10 KUIACC

Paszpnesn 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®dwusuka — GyHaamMeHTaIbHAS HayKa o pupoze. HayuHsiili MeTos mo3HaHUS U
METO/bI UCCIICIOBAHUS (DU3NUECKUX SIBJICHUM.

DKCHEepUMEHT U TeOpHsl B Ipolecce Mmo3Hanus npupoasl. Habmonenue
U DKCIIEPUMEHT B (PU3HKE.

CrniocoObl u3Mepenust GU3NUECKUX BEIMYUH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MepUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemrHoctu U3MepeHut PuU3nYecKux BeTUYHH (a0COMOTHAS
Y OTHOCHUTEJIbHASA).

MonenupoBanue GuU3NUECKUX SIBICHUN 1 TIPOIIECCOB (MaTepHaIbHASI TOUKA,
a0COJIFOTHO TBEP/I0E TEJO, UAcAIbHAS KUJKOCTh, UACAIbHBIN ra3, TOUCUHbIN
3apsn). ['unore3a. ®u3nyeckuil 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH.
duznueckas TEOpus.

Pomnb u Mmecto ¢pusuku B popMupoBaHUE COBPEMEHHON HAyYHON
KAPTUHBI MUPA, B IPAKTUYECKON NEATEIIBHOCTH JIFOJIEN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomut, npaKmuKym.

N3mepenne cuitbl TOKa U HANPSDKEHUS B TIETIA TTOCTOSIHHOTO TOKA MPHU
MOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEILHBIX TPUOOPOB.

3HaKOMCTBO ¢ LIMPpoBoH adoparopueii no pusuke. [Ipumepsl
u3MepeHus (PU3NYECKUX BEIUUMH MTPU TOMOITY KOMIBIOTEPHBIX TATYMKOB.

Pa3nea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHHUKH.

Paanyc-BekTop MaTepralibHON TOYKH, €r0 MPOEKLIUU HA OCU
CUCTEMBI KOOpAUHAT. TpaekTopusi.

ITepemernienue, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHE MAaTepUAIbHON TOYKH, UX MPOEKIIMU HA OCH CUCTEMbI KOOPAUHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS M ITyTH MaTEPUATbHON TOUYKU OT
BPEMEHU U UX IPAPUKH.

CBoboaHoe nmajieHre. Y cCkopeHre CBOOOIHOTO majieHus. JIBrkeHne

Tena, OPOLIEHHOT O O] YTIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH U YCKOPEHUS MAaTepUATBLHON TOYKM OT BPEMEHH U UX TpaduKu.



KpusonuneiiHoe nBUKeHUE. J[BUKEHNE MAaTepUabHON TOYKH MO
OKPYXHOCTH. YTJIOBas ¥ JIMHEHHass CKOpocTh. [leproxa u yacTora oOpamieHus.
LleHTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTeNbHOE (TAHI€HIIMAIIBHOE) U TIOJTHOE
YCKOPEHHE MaTepUaIbHOU TOUKHU.

TexHu4eckne yCTporuCTBa U TEXHOJIOTMUECKUE MPOLECCHI: CITUIOMETP,
JBI)KEHHUE CHAPSIO0B, LIEMHbIE, IIeCTEPEHYAThIE U peMEHHBIE MIEPEIAYH,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTIOCTPALUS KHHEMATUYECKUX
XapaKTePUCTUK JBUKEHHUS.

CnocoObI UcciieT0BaHUA ABUKEHUN.

Wnmtoctpanyst mpeaensHoro nepexo/ia i i3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN ¢ HCTIOJIb30BAHUEM MEXaHHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pesKeHHOM IPOCTPAHCTBE.

HabGntonenue npmxenus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUAKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TpaeKTOpUi, CKOPOCTEN ABUKEHUS OJTHOTO U TOTO
K€ Tea B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yueHue HepaBHOMEPHOI'O JBUKEHUS C LEIbIO ONPEIeTIEHUS MTHOBEHHOM
CKOpPOCTH.

N3mepenue yckopeHus pu NpsSMOJIUHENHOM PaBHOYCKOPEHHOM
JBWKEHUU TI0 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBHKECHUM.

N3mepenne yckopeHus: CBOOOTHOTO TaiCHHUSI
(PEKOMEHI0BAHO MCITOJIb30BaHKE IIUPPOBOIl TabOpaTopun).

W3ydyeHune IBMKEHUS Tella, OpOIIEHHOr0 ropu3oHTalbHO. [IpoBepka
TUIIOTE3bI O MPSIMON NPOMOPIUOHATBHON 3aBUCUMOCTH MEXKAY JaTbHOCTHIO
MOJIETA U HAYAIBHOM CKOPOCTHIO Tea.

N3ydenne nBUKEHU Tela 10 OKPYKHOCTH C IOCTOSTHHOM 11O
MOJYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TIEpHO/1a 0OpaIeHUs] KOHUYECKOTO
MasTHUKA OT €ro mapameTpoB.

Tema 2. /lunamuxa.



[Iepssbiii 3akoH HptoToHa. MHEpUManbHbie cUcTeMBbI OTCUETA. [IpruHIHAT
otHocuTenbHOCTH ["anunes. HemnepuuanbHble CHCTEMBI OTCUETA
(ompeneneHue, IpUMEPHI).

Macca rena. Cuna. [IpyHoun cynepno3unmu Cuil.

Bropoii 3akoH HeroTOHa 111 MaTepraaIbHOU TOYKH.

Tpernii 3ak0H Hpr0TOHA UIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTI'O TSATOTEHUA. DKBUBAJICHTHOCTh IPABUTALIMOHHOM
Y THEPTHOU MaccCBhl.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOTHOTO MaJIEHUs OT BBICOTHI
HaJl TOBEPXHOCTHIO IJIAHETHI U OT TreorpaduuecKou mupoThl. JBuxkeHue
HEOECHBIX TeJl U uX CIyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxyierocs
C YCKOPEHUEM.

Cuina tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbXKEHUS U CUjla TPEHUS
nokosi. Koapdunuent tpenus. Cuiia COpoTUBICHUS MPU JIBMXKEHUU TEJa B
KUJKOCTH WIIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapoctaTuueckoe napienue. Cuia Apxumena.

TexHu4uecKHne yCTpOWCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: MOIIUITHUKH,
JIBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmtonenmne nBmkeHus Tell B MHEPIUATBHBIX M HEMHEPIIMATbHBIX
CHUCTEMAax OTCYETA.

[TpuHIMI OTHOCUTETBHOCTH.

Kauenue aAByX HWIMHAPOB UM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIHRHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEeHUE PABHOAEHCTBYIOIIECH MIPUI0KEHHBIX K TETY CHII C
IIPOU3BENCHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIBbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3AUMOIEUCTBUS TEIL.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM MOBEME U MAICHUU.

LleHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHME CHJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3mepennie paBHOACHCTBYIONIEH CHII TPU ABUKEHUHM OpyCcKa MO HAKIOHHON
IJIOCKOCTH.

[IpoBepka rumore3bl 0 HE3ABUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 1Mo

HAKJIOHHOM IIOCKOCTH Ha 3aJIaHHOC pAaCCTOAHUEC OT €0 MAaCCHI.



HccrnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE
¥ PE3UHOBOM 00paslie, OT uX aepopMaIiu.

W3ydeHnne ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOU
yepes JIErKuid OJI10K.

N3mepenne kodrpduiimenta TpeHus Mo BETUYHHE YTIIOBOro Kod(duimenra
3aBuCcHMOCTH Frp(N).

UccnenoBanne NBUKeHUs OpycKa MO HAKIIOHHOM MITOCKOCTH C
nepeMeHHbIM KO3(PPUIIMEHTOM TPEHUSI.

N3yueHune nBuxkeHUs rpys3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEP0E Teno. [locTynaTenbHOe U BpallaTelbHOE ABHKEHUE
TBEPAOro Terna. MOMEHT CHIIbl OTHOCUTENBHO OCH BpalleHus. [1neuo cuebl.
CrnoxeHue cuil, MPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

VY cioBust paBHOBECHS TBEPIOTO TENA.

YcroltunBoe, HEyCTOWUYNBOE, Oe3pa3InyHOe paBHOBECHE. TeXHUYECKUE

YCTPOKCTBA U TEXHOJOIMYECKUE MTPOLECCHI: KPOHIITENH,

CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKLIMH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padbomot, npaKmuKym.

HccnenoBanne ycioBui paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh
BpaILICHUSI.

KoncTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydenne ycTONYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb ONIOPHI.

Tema 4. 3axonvt coxpanenusn 6 mexanuke.

Nmnynbse MaTepuanbHOM TOUKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp mace
CHCTEMbI MaTEpUAIBHBIX TOUEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

Nmmynbe CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHME.

MomeHnT nmnyiibca MarepuaibHoi Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

Pabota cuiibl Ha MaJIoM ¥ HA KOHEYHOM IepEMEIIECHUN.
I'paduueckoe npepcraBieHne padoThl CUITHIL.

MOIHOCTH CUJIBI.

Kunernueckas s3Heprusi MarepuanbHoil Touku. Teopema 00

W3MEHCHUM KMHETUYECKOM OHCPIruu MaTepHaHBHOﬁ TOYKHU.



[ToTeHuuanbHble U HENOTEHIMANbHBIE CUIIbL. [loTeHInanbHas YHeprus.
[ToTenuuanbHas sHeprus ynpyro neGopMupoBaHHON IpykuHbL. [loTeHIIManbHas
SHEPTHs TeNa B OJHOPOJIHOM I'paBUTAIIMOHHOM ToJjie. [loTeHnanpHas sHeprus Teia
B I'PABUTAI[MOHHOM I10JI€ OJJHOPOAHOrO 1apa (BHYTpH U BHE 1m1apa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON
HHEPIUH CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepryiuy U1 uacaibHOM )KUIKOCTH KAK CIICICTBUE
3aKOHA COXPAHEHUSI MEXaHUYECKOW YHEPTUU.

TexHu4ueckne yCTpouCTBA U TEXHOJIOTHYECKHUE TTPOLIECCHI: IBUKECHUE
paker, BOAOMET, KOTEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE
HA KOHbKaXx.

Hemoncmpauyuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBMXKEHUE.

H3mepenne MOITHOCTH CHUJTBI.

N3MeHeHue 3Heprun Tesa Npu COBEPIICHUN PA0OTHI.

BzaumMHblie npeBpalieHusi KHHETUYECKON Y NMOTEHIIMAIbHON SHEPT UM ITPU
JICWCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTUH MPU CBOOOTHOM Ta/ICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomsl, npaKmuKym.

N3mepenune umnyibca Tejia 1o TOpPMO3HOMY ITYTH.

N3mepenne cuitbl TIru, CKOPOCTA MOJIEIN IEKTPOMOOWIIS U
MOIIHOCTH CWJIBI TSTH.

CpaBHEeHME U3MEHEHUS UMITYJIbCA TENa C UMITYJILCOM CHIIbL. ccinenoBanue

COXpaHEHMS UMITYJIbCa MPU YIPYTrOM B3auMoaencTBuu. M3mepenue

KUHETUYECKOW SHEPTUU Teja 0 TOPMO3HOMY ImyTU. CpaBHEHHE N3MEHEHUS

NOTEHIMAIbHON YHEPTUU IPYKUHBI C pabOTON CUIIbI
TPEHUSL.

Omnpenenenre pabOThI CUITBI TPEHUS MPU ABMKEHUH TeJla TT0 HAKIIOHHON
IJIOCKOCTH.

Paznen 3. MogekyasipHas GU3MKa U TEPMOAMHAMMKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu.

OcHOBHBIE MOJ0KEHUS MONEKYIIpHO-KUHEeTHYecKor Teopun (MKT), nx
onbITHOE 00ocHOBaHue. [luddy3us. bpoyHoBckoe aBuxkeHue. Xapaxkrep
JBW>KEHUSI M B3aUMOJICMCTBUS YaCTHUI BellecTBa. MoAenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEN U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mojeneld. Macca u pa3mepbl MosieKyJ (aTomoB). KonnuecTBo BerecTsa.
IToctrostnuast ABorajipo.

TennoBoe paBHoBecue. TemnepaTrypa u cnocoosl €€ usmepenus. [llkana
temneparyp Llenbcusi.

Mopenb naealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:
YACTHIIbI I'a3a IBUKYTCSA XaOTUYECKH U HE B3aUMOJIEMCTBYIOT IPYT C APYTOM.

["azoBbie 3akoHbI. YpaBHeHue MenpaeneeBa—Kianeiipona. AGcomoTHas
Temneparypa (umkaia remnepatyp Kenssuna). 3akon Jlanerona. M3onporuecce B
U7IcaIbHOM Ta3e C TIOCTOSIHHBIM KOJIMYEeCTBOM BemecTa. [ paduueckoe
IPEICTaBIEHUE U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3b MEXy TaBICHUEM U CPEIHEN KUHETHYECKON SHEprue
MOCTYNATENbHOrO TEIJIOBOTO JIBHKEHUSI MOJIEKYJI W€aIbHOr0 ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UICAIbHOTO Ta3a).

CBs13b a0COMIOTHON TEMIIEPATYPBI TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEIN
KUHETUYECKOH 3Hepruei MoCcTynaTelbHOro TEMIOBOro JBUKEHUS €€ 4acTull.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTHUECKHUE MTPOLIECCHI: TEPMOMETD,
OGapomeTp, MoydeHne HaHOMAaTEepPUaJIOB.

Hemoncmpauuu.

Mogenu IBUXKEHHS YaCTHUI] BEILIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddy3us xxugkocTen.

Mopuens onbita IlITepha.

[IputskeHne MOneKyI.

Mogenu KpuCTaININYECKUX PEIIETOK.

Habntonenue u vcciienoBaHue U30IPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopnusie pabomut, npaKmuKym.

UccnenoBanue mpoiiecca yCTaHOBJICHUS TEIJIOBOTO PaBHOBECHUS MTPU
TEIUIO0OMEHE MEXY TOPSIYEei M XOJIOAHON BOAOM.

N3ydyeHune u30TepMUUecKoro npoiecca (PeKOMEHJ0BaHO
UCITOJIb30BaHue 1M (PpOBOI Tab0paTopun).

N3ydenne n30XopHOro npouecca.

N3yuyenue nzodbapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSA.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbl.

Tepmonnnamuueckas (T/1) cuctema. 3agaHue BHEIIHUX YCIOBUM TS
TEPMOJAMHAMUYECKON CUCTEMbI. BHEIIIHNE U BHYTPEHHUE MMapaMeTpPHhI.
[TapameTpbl TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS] BEITUYMH,
OMUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOIMMYECKOM YPOBHE.



HyneBoe Hauano repmoguHaMuku. CaMOIIPOU3BOIbHAS PETAKCALINS
TEPMOJIUHAMHUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeaIbHOro ra3a B TEpMOJANHAMHUKE — CHCTEMA YPABHEHUN
ypaBHeHre MenaeneeBa—KnanelpoHa v BeIpaXeHUe 1Jisl BHYTPEHHEN SHEPTUH.
VYcnoBus NpUMEHUMOCTH 3TOM MOJEININ: HU3Kasi KOHIIEHTPAUsl YaCTHULI, BBICOKUE
TeMIepaTypsl. BeipaxxeHue 11l BHyTPEHHEW SHEPTUN OJHOATOMHOI'O UI€AIbHOTO
rasa.

KBa3ucrarnueckue u HeCTaTUYECKUE TTPOLIECCHI.

DneMeHTapHas padoTa B TepMoAnHaMuKe. Beruucienue paboTsl 1Mo
rpaduky mporecca Ha pV-auarpamme.

Termonepenaya kak cnocod N3MEHEHHsI BHYTPEHHEN SHEPTrUn
TEPMOJIMHAMUYECKON CUCTEMBI O0€3 coBepiieHus padotel. KoHBekius,
TEIUIONPOBOIHOCTD, U3TyUYCHHUE.

KomnuecTBo Temnorsl. TemnoémMkocTs Tena. Y nenpHast U MOJIIpHast
TEIUIOEMKOCTH BELIECTBA. Y paBHEHUE Matiepa. Y nenbHas Terora
CropaHus TorinBa. Pacuér koamyecTBa TEIIOThI IPH TEIUIONEpEaaye.
ITonsatre 06 aguabaTHOM IIpoIecCe.

[lepBblii 3aKOH TepMOAMHAMUKN. BHYTpeHHss sHeprus. KonnduecTBo
TEIJIOTHI U paboTa Kak Mephbl U3MEHEHUS! BHYTPEHHEU SHEprun
TEPMOJUHAMUYECKONU CUCTEMBI.

BTopoii 3aKk0H TEPMOJIUHAMUKH JIJI1 PABHOBECHBIX MPOLIECCOB: YEPE3
3aJaHHOE PAaBHOBECHOE COCTOSTHUE TEPMOANHAMUYECKON CHCTEMBI
IPOXOJUT €AMHCTBEHHAs aauabara. AOCONIOTHAS TeMIiepaTypa.

BTopoii 3aK0H TEpMOJUHAMUKH JIJI1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXKHO TepeiaTh TEIIOTY OT 0oJIee XOI0IHOr0 Tefa K Oosee HarpeTomy 0e3
koMmmneHcanuu (Kinay3suyc). HeoOGpaTuMocTh NpUpOAHBIX MPOIIECCOB.

[Tpuniune! gercTBUs TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukin Kapno.

DKOJIOTUYECKHE aCTIEKThI UCTIOIb30BAHUS TEIIOBBIX ABUTATENEH.
TermnoBoe 3arpA3HEHUE OKPYKAIOLIEH CPEBI.

TexHu4ecKkre yCTpONCTBA U TEXHOJOTHUECKHE MPOLECCHI: XOJIOANUIbHUK,
KOHJIUITMOHED, AU3EIbHBIN U KapOIOpaTOPHBIN ABUTATENH, TapoBas TypOuHa,
MOJIyY€HUE CBEPXHUZKHUX TEMIIEPATYP, YTUINU3ALUHUS (TEIJIOBBIX)» OTXOJIOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCa, YTHIIM3ALUsl OMOOPTaHMYECKOr0 TOIIMBA
JUTSI BBIPAOOTKH «TEIJIOBOW» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTndeckoM paciiupeHUN.

BozaymHoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BEUIECTB.



CniocoObl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

UccnenoBanne agpadbaTHOro mporecca.

KommerorepHbie MOAENMN TEIJIOBBIX JIBUTATEICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomsl, npaKmuKym.

N3mepenue yaenbHOU TEMI0EMKOCTH.

HccnenoBanue nponecca OCThIBAaHUS BEIIECTBA.

UccnenoBanne anunadbaTHOro mpoiiecca.

N3ydeHre B3auMOCBSI3U SHEPTUHU MEKMOJIEKYJISIPHOTO B3aUMOJCUCTBUS
Y TEMIIEPATypPbl KUIIEHUSI KUIKOCTEN.

Tema 3. Azpecamnsvie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[Tapoobpa3zoBanue u koHeHcanus. Vcapenue u kuneHue. Y nenpHas
TEIUI0Ta MapooOpa3oBaHUs.

Hacpiiennsie u HeHachIEeHHBIE NTapbl. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH W IABJICHHS HACBIILIEHHOTO Mapa OT TEMIEPATYPbl, NX HE3ABUCHUMOCTh
0T 00BhEMa HACHIIIEHHOT'0 Mapa. 3aBUCUMOCTh TeMIIEPATYPhbl KUIICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxnocTts Bo3yxa. AGCOTIOTHAS U OTHOCUTEbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrammueckue u aMoppHbie Tena. AHU3OTPONUS
CBOMCTB KpucTaJIOB. [InaBienne u kpucramuzanus. Y AeibHas TEIoTa
rianenusi. Cyoaumanus.

Hedbopmammu tBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuMpeHue >KUAKocTe U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacuipenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA Kak
NpUYMHA TEIIOBOTO PacIIMpeHUs Tel (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEPrUM B (pa30BbIX MEPEXOAX.

YpaBHeHUE TEIIIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. KoapuimeHT moBepXHOCTHOTO HATSXKEHMUS.
Kanunnsapusie ssBnenus. [{aBnenue nox HCKpUBIEHHON MOBEPXHOCTHIO HKUJKOCTH.
®opmyiia Jlamaca.

TexHu4YecKkre yCTpONCTBA U TEXHOJIOTMUECKUE MPOLECCHI:

YKUJIKME KPUCTAILJIbI, COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpauyuu.

TeroBoe pacipeHue.

CBoiiCcTBa HAaCBIIIEHHBIX MAPOB.

Kunienne. Kunenne npu noHM>K€HHOM 1aBJICHHMU.

N3mepenune cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHI C MBUIBHBIMU TUIEHKAMU.

CmaunBaHue.



Kanunnsipasie siBneHusI.

Mopaenn HEHBIOTOHOBCKOM JKHUIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIIABJICHUS KPUCTAIIIIMYECKOIO BEIIECTBA.

Buasr nedopmarimii.

Hab6mronerne mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEN.

H3mepenune yaenbHON TEMIOTHI TIABICHUS JIbA.

N3yueHne CBOKCTB HACBIIIEHHBIX APOB.

N3Mepenue aOCoMOTHON BIIAXKHOCTH BO3/lyXa U OIEHKA MacChl apoB
B IIOMELICHUH.

N3mepenne kodduiimenta moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AedhopMalii pe3HHOBOI0 00pasiia
OT NPUIIOKEHHON K HEMY CHJIBI.

Pasznen 4. JjekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJIEKTpHU3aLMs TE U €€ MPOABICHUS. DIEKTpUUeCcKuil 3apsia. JIBa Buga
AIEKTPUUYECKUX 3apsAa0B. [I[pOBOAHUKH, TUATIEKTPUKHU U TTOITYIIPOBOIHUKHY.
DJIeMEHTapHBIN JJIEKTPUUECKUN 3aps. 3aKOH COXPAHEHMS JIEKTPUIECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kymnona.
DnekTpuueckoe nose. Ero aeiicTBue Ha 3IEKTPUUECKUE 3aPSIbl.
Hanpsoxénnocts anexkrpudeckoro nois. [IpoOHslit 3apsa. Jlnnun

HaMpsHKEHHOCTH AJIEKTPUUECKOTro Noiisi. OTHOPOAHOE ANEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTB AIEKTPOCTATUYECKOTO MOJs. PAa3HOCTH MOTEHINANIOB U
HarnpspkeHue. [loTeHunanbHas 3Heprus 3apsia B JIEKTPOCTATUIECKOM ITOJIE.
[Torenunan snexkTpocTaTudeckoro nossi. Csi3b HANPSKEHHOCTH OIS U
PA3HOCTHU MOTEHIIMATIOB JJISI 3JIEKTPOCTATUYECKOIO MOJs (KaK OHOPOJIHOTO, TaK
Y HEOJTHOPOIHOTO).

[IpuHUMN cynepno3uimy 3JIeKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOM chephl. [Tone
PaBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. [lone paBHOMEpHO
3apsHKEHHOM OECKOHEUHOM TI0CKOCTH. KapThHBI THHUM HaNpsHKEHHOCTH
3THX MOJEH U SKBUIIOTECHIIMATIbHBIX IOBEPXHOCTEM.

[IpoBOIHUKM B 3IEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS

3apsaa0B. [UAJIEKTPUKH B SJIEKTPOCTATUYECKOM ToJIe. JIudneKkTpudeckas
IIPOHULIAEMOCTD BEIIECTBA.



Konnencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.

[TapamnenbHOE coequueHne KoHaeHcaropo. [locnenoBarenbHoe
COEMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopA.

JIBr>KeHHe 3apsyKEHHOM YacTULBI B OJHOPOJIHOM JJIEKTPUUYECKOM IMOJIE.

TexHu4uecKkne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3aIUTAa, 3a3eMJICHHE AJIEKTPOIIPUOOPOB,
KOH/IeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLININ IEUCTBUS dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IaPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3aPSKEHHBIX IUIACTHH.

Mogenp anekTpocTaTudeckoro reueparopa (Baun e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3aIIUTa.

YCTpOUCTBO U AEUCTBUE KOHJEHCATOPA ITOCTOSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTB AJIEKTPOEMKOCTH TJIOCKOr0 KOHIEHCATOPa OT IION[aan
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOT0 KOHJEHCATOoPa.

3apsiika U pa3psiika KOHJIEHCATopa Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

O1nieHka CuJ1 B3aUMOJICHCTBUS 3aPSXKEHHBIX TE.

HaoGmronenune npeBparieHust YJHEPTUN 3apsHKEHHOTO KOHIEHCATOpa B
SHEPTrUIO U3JIYUYECHUS CBETOANOMAA.

N3ydeHue npoTekanus TOKa B LIETH, COAEpKaIIeld KOHAEHCATOP.

Pacnipenenenne pa3HOCTH NOTEHIMAJIOB (HANIPSKEHMS ) TIPU
MIOCJIE0BATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannbwlil 3.1eKmpuyecKuili mox.

Cuia toka. IlocToAHHBIN TOK.

VY cIl10BUS CyHIECTBOBAHUS MOCTOSIHHOTO JIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Hanpsixkenne U u OJ1C &.

3akoH OMa U1l ydacTKa LEeMnu.

DIIEKTPUUECKOE COPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJHOPOJIHOT'O MTPOBOJHUKA OT €r0 JJIMHBI U TJIONIAX [TOIIEPEYHOr O
ceyeHHUs. Y IeIbHOE COMPOTUBIICHHUE BEIIECTBA.

[TocnenoBaTenbHOE, TapaJUIENbHOE, CMEIIAHHOE COEUHEHUE POBOIHUKOB.
Pacuér pa3BerBnéHHBIX dekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenna.

MOIIHOCTh ANEKTPUUYECKOro TOKa. TernoBas MOITHOCTh, BbIIAEIsIEMast Ha
pe3ucTope.

DJIC 1 BHyTpEHHEE CONPOTUBICHUE UCTOYHMKA TOKA. 3aKOH OMa 11t
MOJIHOU (3aMKHYTOM) AIEKTPpUUECKO 11eni. MOITHOCTh HCTOYHMKA TOKA.
Koporkoe 3ambikanue.

Konnencarop B ienu MOCTOSIHHOTO TOKA.

TexHUYeCKHue yCTPOUCTBA U TEXHOJIOTHYECKUE TIPOLIECCHI:
aMIIepMETP, BOIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTHH.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HANPSIAKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HANIPSIKEHUS ISl PE3UCTOPA,
JIaMITbl HAKQJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS IUIUHIPUUECKUX TPOBOJHUKOB OT JJIUHBI,
IUIOILAIY MTONIEPEYHOT0 CEYEHUs U MaTepHuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSTHHOM
HaIPSKEHUH.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHNYECKOTO JIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0sI coennHeHUsT UICTOYHUKOB ToKa, DJIC GaTtapei.

UccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXK/y TTOJIFOCAMH UCTOYHHKA TOKA
OT CWJIbI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyM.

HccnenoBanne cMEMaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaeapHOro conpoTUBIeHUs MPOBOAHUKOB. MccaenoBanue

3aBUCHUMOCTH CHUJIbI TOKA OT HANPSKEHUS IS JTaMIIbl
HaKaJIMBaHUS.

YBenuueHue npejena u3MepeHus amnepmerpa (Bosbtmerpa). Mamepenue

OJ1C u BHYTpEHHEr0 CONPOTUBIICHHUS] UCTOUHHUKA TOKA. MccienoBanue

3aBucuMocTH JDJ1C ranbBaHUYECKOIrO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXK/y TTOJIFOCAMH UCTOYHHUKA TOKA
OT CWJIbI TOKA B IICTIH.

HccenenoBanne 3aBUCMMOCTH TTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJIEKTpUYECKast MPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAA
MIPOBOJMMOCTH TBEPBIX METAIVIOB. 3aBUCUMOCTH COITPOTUBIICHUSI METAJIJIOB

oT TemrepaTypbl. CBepXIpOBOANMOCTb.



DIIEKTpUUECKUI TOK B BakyyMe. CBOWCTBA 3JEKTPOHHBIX ITYYKOB.

[MonmympoBoauuku. CoOCTBEHHAs! M PUMECHASI POBOJAUMOCTD
noJaynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBbIE IPHOOPBI.

DJIEKTPUYECKUM TOK B JNEKTPOIUTAX. DIAEKTPOIUTUUECKAS JUCCOLIUALINS.
Onektponus. 3akonsl Papanes 175 FIEKTPOIHN3a.

DJIEKTPUUECKUM TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITEIIbHBIIN
pas3psa. PaznuuHble TUNBI CAaMOCTOATENBHOTO pa3psaa. Monnus. [Inazma.

TexHuuecKkue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE:
ra3opaspsiHbIC JTaMIIbl, HJIEKTPOHHO-IIy4eBasi TPYOKa, MOIyIPOBOTHUKOBBIC
npuOOPHI: U0, TPAH3UCTOP, (POTOINO, CBETOANO/I, TAIbBAaHHKA,
paduHUpOBaHUE MEIU, BBIIIJIABKA aTFOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHbl dekTponn3a dapazes.

HckpoBoii paspsal U MpOBOJAUMOCTD BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOAHUKOB.

OHOCTOPOHHSIS MPOBOJIUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HaGntonenue snekrponusa.

N3mepenue 3apsa OQHOBAIIEHTHOI'O MOHA.

HccnenoBanne 3aBUCUMOCTH CONIPOTUBJIEHUS TEPMOPEZUCTOPA OT
TeMIEPATYPhI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYecKuil MPAKTHKYM.

Cnoco06b1 n3mMepenus (GU3NYECKUX BEJIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITbIOTEPHBIX JATUUKOBBIX CUCTEM.
AOGCOIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUHN (HU3NUECKUX
BeIM4MH. OLIEHKa IpaHull NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIENOBAHNN 3aBUCUMOCTEN
(bu3nUecKnX BeITWYNH, MIPOBEPKA MPEAIOKEHHBIX THUITOTE3 (BHIOOD U3
paboT, ONKMCAHHBIX B TEMATUUYECKUX pa3feliax «Y YeHUYECKUt
AKCIIEPUMEHT, J1a00paTOpHbIE PaOdOThI, MPAKTHUKYM)).

MexknpeaMeTHbie CBA3U.

Nzyuenue xypca ¢usuku yrinyonéaHoro yposss B 10 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKH, OUOJOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUA, C6A3AHHbBLE C USYUEHUEM MEM OO0 HAYUHO20

no3Hanus. sABJICHHUC, Hay‘IHLIﬁ q)aKT, I'"uIioTc3a, (1)1/131/1‘{601(2151 BCJIINYNHA, 3aKOH,



Teopusi, HAOJII0/IeHHE, SKCIIEPUMEHT, MOJIETTMPOBAHKE, MOJIE]Th, U3BMEPEHHUE,
MOTPEITHOCTH U3MEPEHUH, M3MEPUTENIbHBIE MPUOOPHI, IU(PPOBas JTadbopaTopus.

Mamemamuxka: penieHre CUCTEMbl ypaBHEeHUH. JInHeliHas QyHKIus,
napabouna, runepOona, ux rpaduku u cBoiicrBa. Tpuronomerpuueckue QpyHKIIUM:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1€CTBO. BEKTOPBI U MX NPOEKIMHN HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexannueckoe JBUKEHUE B ®KUBOU npupoae, nuddysus, ocmoc,
TEII000MEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYKAIOILIEH Cpebl,
yTUIN3aLus OMOOPraHMYECKOro TOILIMBA JJIsl BBIPAOOTKU «TETJIOBON» U
AJIEKTPOIHEPT U, TOBEPXHOCTHOE HATSHKEHNE U KaIWILISIPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUIECKUE SIBIICHUS B KUBOW MIPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, OJyYyeHNEe HAHOMAaTEepUaloB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U ra30B, KUIKUE KPUCTAILIBI, SJIEKTPUUECKUE
CBOMCTBA METAJJIOB, JIEKTPOJIUTHYECKAS AUCCOLIMALINS, FaIbBAaHUKA,
AIIEKTPOHHAS. MUKPOCKOTIHS.

T'eocpagpus: BnaxxHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUI C UCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M )KMJIKOTr0 TPEHHUS B TEXHUKE, CTATUIECKHE KOHCTPYKIIUU
(KpOHLITENH, pelIETYaThle KOHCTPYKIMH ), UCTIONIb30BAHNE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET U IPYTU€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObITOBON XONOAMIBHUK, KOHAUIIMOHED, TEXHOIOT U
HOJTYYEHUS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTHH, HIEKTPOCTaTUYECKAs 3alUTa, 3a3eMJICHUE 3JIEKTPOIIPHOOPOB,
ra3zopaspsaHble JIAMIIbI, TOTYTPOBOIHUKOBbIE IPUOOPHI, TaJIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3anmopeiicTBue MOCTOSSHHBIX MAarHUTOB U IMTPOBOJAHUKOB C TOKOM.
MarnautHoe none. Bekrop MarauTHOM HHAYKUMH. [IpuHIMI
CYIEPIIO3ULIUY MAarHUTHBIX MOJIEH. JIMHUA MarHUTHOW UHIYKIIUU.

MarsuTtHog€ 1osje IPOBOIHUKA ¢ TOKOM (IIPSIMOTO MPOBOIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Ipcresa.

Cuna Amrniepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenna, €€ HanpaBJI€eHUE U MOAYJIb. [[BH>KEHME 3apsSy)KEHHOM YaCTHIIbI
B OJJHOPOJHOM MarHuTHoM mnoje. Padota cuisl Jlopenna.

MaruuTtHoe none B BeulectBe. PeppoMarHeTuky, napa- u JuaMarHeTUKU.



TexHuyeckue ycTporucTBa U TEXHOJIOTHUYECKUE TTPOLIECCHI: MPUMEHECHHUE
MTOCTOSIHHBIX MAarHUTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AIEKTpOABUTATEND SIKOOHM, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KapTuHa nuHUNA HHAYKIMKM MarHUTHOTO TOJI MOJIOCOBOTO U
MOJAKOBOOOPA3HOI0 MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMiIt MarHUTHON MHAYKIIMH TIOJISI ITHHHOTO MPSMOT'0 MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJHUKA, KATYIIIKH C TOKOM.

B3aumopericTBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

Habmronenne nBukeHUs Mmy4yka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIIUT AEHCTBUS INEKTPOU3ZMEPUTETHLHOTO TTpHOOpa
MarHUTORJICKTPUYECKOW CUCTEMBI.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomesl, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBONCTB (heppOMarHETHKOB.

HccnenoBanne AeiCTBUSA NOCTOSSHHOTO MAarHUTa HA PaMKY C TOKOM.

N3mepenune cuibl Amriiepa.

N3ydeHre 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIUM Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBneHne 3eKTpOMArHuTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
uHaykiun. IJ(C uHaykuu. 3aKoH JIEKTPOMArHUTHOM UHAYKIIMU
®apajesa. Buxpesoe anexkrpuueckoe none. Toku Dyko.

OJIC nHAYKIHMY B MPOBOJIHUKE, IBMKYIIEMCS B OJJTHOPOAHOM MATHUTHOM
ToJie.

[IpaBuno Jlenna.

NupyktuBHOCTH. KaTyiika MHIYKTUBHOCTH B LEMH MOCTOSTHHOTO TOKA.
Asnenne camonnaykumu. 3J1C caMOMHIYKIIMH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuYecKHne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHl: MHAYKIIMOHHAS
Me4Yb, COJICHOM/I, 3aIlIUTa OT JICKTPU3ALMH TEJ NPU ABUKECHUUA B MATHUTHOM
noJsie 3eMJIH.

Hemoncmpayuu.

Habmronenue siBnenHust 35ieKTpoMarauTHoON nHaykiuu. MccnenoBanue

3aBucuMocT J/]C MHIYKIIMHU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B allOMUHHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIIUH.

UccnenoBanne 3aBucumocty 9JIC caMOMHIYKIIUU OT CKOPOCTH
WU3MEHEHUS CUJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onpenenenrne UHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBaHue sBIEHUS CAMOMHIYKLIHUH.

COopka MoJieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbhas cucrema. CBOOOIHBIE KOTICOAHUS.

lMapmonnueckue konebanusa. Kunemaruueckoe U AMHAMHUYECKOE OMUCAHHUE.
DHepreTuuecKoe OnucaHue (3aKOH COXpaHEHUs] MEXaHU4eCcKoi 3Heprun). BeiBoj
JTUHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX KOIEOaHUI U3 MX SHEPTE€TUYECKOT0 U
KMHEMATUYECKOTO OMKMCAHUS.

Ammutyna u (asa xonedanuil. CBsi3b aMILTUTY 1Bl KOJIeOaHUN
WCXOJIHOW BEJIMYMHBI C aMIUIUTYJIaMH KOJICOaHU €€ CKOPOCTH U YCKOPEHHUSI.

ITepron u wactora konedanuii. [leproa Manbix cBOOOIHBIX KOJIeOaHUI
MaTeMaTH4YECKOro MasTHuKa. [lepron cBOOOAHBIX KOJIeOaHUN MPYKUHHOTO
MasITHUKA.

[TonsaTtue o 3aryxatomux konedanusix. Beinyxkaennslie kojaebanus. Pezonanc.
Pe3onancHas kpuBas. BiausiHue 3aTyxaHus Ha BUJL pE€30HAHCHON KPUBOM.
ABTOKOIEOaHMS.

TexHuueckne yCTpOouCTBAa U TEXHOJIOTHUYECKUE TPOLECCHI: METPOHOM, YaCHI,
Kaueu, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBHKCHHSI.

Habmronenune He3aBUCUMOCTH MEPHUOJIa MAJTBIX KOJIEOAHUH Tpy3a HA HUTH
OT AMIUIUTY/IBI.

UccnenoBanune 3aTyxaromux KoieOaHui U 3aBUCUMOCTH
neproJa CBOOOJHBIX KOJIEOAHHUI OT CONPOTUBIICHUS.

UccnenoBanne konebaHuii rpy3a Ha MAaCCUBHOM MPYKUHE C LETBIO
(dbopMupoBaHUs PeCTaBICHUN 00 UeaIbHON MOJIETU NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHWHs DHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHMIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, nPAKMUKyM.



N3mepenue nepuosa cBOOOIHBIX KOJIEOAHUI HUTSHOTO U
MPY>KUHHOT'O MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS Tejla B XO€E KOJIEOaHUI HA yOPYIroM IOJBECE.

N3ydenne nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUM B PY>KUHHOM MAasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXalOMIMX KOIeOaHMi.

HccnenoBanrie BEIHYKICHHBIX KOJIEOaHUIA.

Tema 2. dnexmpomazHumnbsle Konedanusi.

Konebarenpubiii koHTYyp. CBOOOMHBIC AIEKTPOMArHUTHBIE KOJICOAHUS B
uaeasbHoM KonebaTtenbHoM KoHType. Dopmyna Tomcona. CBs3b aMILTUTYbI
3apsiga KOHAEHCAaTopa C aMILTUTYION CHIIBI TOKA B KOJIeOATeTbHOM KOHTYPE.

3aK0H COXpaHEHHs PHEPTUH B UACAIBHOM KOJIeOaTeTbHOM KOHTYPE.

3aryxarolue 3JeKTpOMarHiuTHbIE KojieOanust. BeiHyK1eHHbIE
AIIEKTPOMArHUTHBIE KOIeOaHusl.

[IepeMenHbIi TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIMTYJTHOE U
NEHCTBYIONIEE 3HAUCHUE CUIIBI TOKA Y HANIPSIKEHUSA MPU PA3IMYHON
(dopMme 3aBUCUMOCTH NIEPEMEHHOT0 TOKA OT BPEMEHHU.

CunyconanbHbIl IEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp U KaTyIlKa
MHIYKTUBHOCTH B LIETIH CUHYCOUIAJIBHOT'O MIEPEMEHHOT0 TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HaIpsy)KEHUN.

Wneansubiii Tpanchopmarop. [IponsBoacTso, nepenava u
NOTpeOJICHHE IEKTPUUECKON SHEPTUU.

DKOJIOTUYECKHUE PUCKHU MIPU ITPOU3BOJICTBE DIIEKTPOIHEPTUH.

Kynbrypa ucrons3oBaHus 3J1EKTPOIHEPTUM B IIOBCETHEBHOMN KU3HU.

TexHuueckue ycTpoicTBa U TEXHOJOTUYECKHE MTPOLIECCHI: AIEKTPUUYECKHI
3BOHOK, F'€HEpaTop NEPEMEHHOr0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu.

CB00OOHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJIHBIX KOJIEOAHUI OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyxaroMUX JIEKTPOMATrHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOT O T€HEPATOpA.

BoIHyX1€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOHIEHCATOP B LIENMU IEPEMEHHOTO
TOKA.

Pe3onaHc npu mocnenoBaTenbHOM COEAMHEHNH PE3UCTOPA,

KAaTYIIKU UHAYKTUBHOCTH U KOHJEHCATOPA.
Y cTpolicTBO U IPUHITUT ASUCTBUS TpaHcpopmaTopa.



Mopnens AMHUM 3JIEKTPONepeaayH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomut, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4epe3 Mocae0BaTeNIbHO COEIMHEHHbBIE
KOH/ICHCATOP, KaTYIIIKY U PE3UCTOP.

Habmronenue 351eKTpOMarHUTHOIO Pe30HaHCa.

HccnenoBanne paboTbl HCTOYHUKOB CBETA B LIEMU NIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUNIHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCI0BUS UX pacrpocTpaHeHus. [lonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepros, CKOpOCTh pacIpOCTPAHEHMSI U ITTMHA BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJIH: OTPAKEHHE, IPEIOMIIEHUE, UHTEPPEPEHIIUS
U audpakims.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

[ITymoBOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEBI.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBHSI U31yUEHUS AJI€KTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHHE,
noJsipu3anus, uHTepdepeHuns u qudpakius.

[IIkana 3neKTPOMAarHUTHBIX BOJIH. [I[prMeHeHre 371eKTPOMarHuTHbIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBs3H U TeNeBUAEHUS. Paguonokanys.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHNE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-
neYb, YIbTPAa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpauuu.

OO6pa3zoBaHue U pacrpoCTpaHEHUE MONEPEUHBIX U MPOJIOIbHBIX BOJIH.

KoneG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGntonenue orpakeHus: M peIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenune unrepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHN PE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

HabGntonenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY10M
¥ 9aCTOTOM KoJieOaHUH.

HccnenoBanne CBOMCTB 3J1EKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
npesnoMiIeHHe, TOISpU3ausl, AUPpaKius, HHTepHEpeHIHS.

O6HapyxeHue nHGPaKpacHOro M yIbTpadUoIeTOBOr0 U3ITyYSHH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie pabomet, npaKmuxym.



N3yueHne napamMeTpoB 3ByKOBOW BOJIHHBI.

N3yueHune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEeHOE pacIpOCTPaHEHNE CBETA B OAHOPOAHOM cpene. Jlyd cBera.
To4euHBI UCTOYHUK CBETA.

OTtpakeHne cBeta. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne n3o0pakxeHuil B
1ockoM 3epkaiie. Cheprueckue 3epkaa.

[IpenomieHue cBera. 3aKoHbBI MPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN TOKa3aTenb npeoMiieHus. I1ocTOSTHCTBO 4acTOThI
CBETa U COOTHOUIECHHE JUIMH BOJIH IMIPU NMEPEX0JI€ MOHOXPOMATUYECKOTO CBETA
yepes rpaHuily pasjielia IByX ONTUYECKUX Cpe.

Xon nyuert B npuzme. ucrnepcus ceeta. ClioKHBIN cOCTaB OEJIOr0 CBETA.
[IBer.

[TomHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIi yroi MoJHOrO BHYTPEHHETO
OTpakKEHHUSI.

Cobuparomue 1 pacceuBaromiue TuH3bl. ToHkas nuH3a. DokycHoe
PACCTOSIHME M ONITUYECKAs CUJIa TOHKOW JTMH3BI. 3aBUCUMOCTh (POKYCHOT'O
paccTosiHUsI TOHKOM c(hepuuecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO
MOKa3aTeNs MPEIOMIICHHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJ myda, IPOLIEAIErO JIUH3Y MO IMTPOU3BOIBHBIM YIJIOM K €€
IJIaBHOM onTu4eckor ocu. [locTpoeHune n3o0pakeHnui TOUKU U OTpe3Ka
npsIMOM B COOMPAIOIIUX U PACCEUBAIOIINX JTMH3aX U UX CUCTEMaX.

OnTtuyeckue mpubdopsl. Paspemaromias crnocoOHOCTh. [71a3 kak
ONTHUYECKas CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas onrtuka. MaTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.

VY cnoBust HAOIOIEHUSI MAKCUMYMOB U MUHUMYMOB B
UHTEP(EPEHIIMOHHON KapTUHE OT ABYX KOT€PEHTHBIX UCTOYHUKOB.
[Ipumepsl KlTacCUYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus csera. udpakirionnas pemérka. Y cioBre HaOII0SHUS
IJIaBHBIX MAKCUMYMOB NPU MAJICHUU MOHOXPOMATHYECKOrO CBETA Ha
TU(PaKUIMOHHYIO PEIIETKY.

[Tomsipuzanus csera.

TexHu4eckne yCTpONCTBAa U TEXHOJIOTMUECKHE MPOLECCHI: OUKH, JIyTa,
MEPUCKOT, poToanmapar, MUKPOCKOII, TPOCKITMOHHBIN armaparT, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHbI OTPaYKEHUSI CBETA.



HccnenoBanue npesoMiIeHUs CBETA.

HaGtonenune nogHoro BHyTpEHHET0 OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre Xo1a CBETOBBIX MYYKOB Y€PE3 IIIOCKOMAPATIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB H300payKEHUI B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Habmonenue natepdepeHnnu crera.

Habmronenne nNBeTOB TOHKUX IUIEHOK.

Hab6monenune nudpakimu crera.

Nzyuenune nudpakiinoHHON PENIETKY.

Habmronenune nudpakiimoHHOT O CIIEKTpa.

HabGntonenue nucnepcuu cBera.

Hab6mronenune nonsipuzanuu cBera.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUYECHHS] MEXaHUUECKUX HAIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

N3MepeHune nokazaresns npeaoMIeHUs CTEKIa.

UccnenoBanne 3aBUcUMOCTH (POKYCHOTO pacCTOSIHUS OT BelIecTBa (Ha
OpUMEPEe KUIKUX JIHH3).

N3mepenue pokycHOro pacCTOSIHUS PaCCEUBAIOIINX JIUH3.

[Tonyyenue n3o00paxeHus: B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[Tomy4yenune n300paxxeHuss B CHCTEME U3 JIBYX JIUH3.

KonctpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habmonenue nudpakimu, nuatepdepeHIny U MoJIIpUu3aliii CBeTa.

N3yuenue nomsapusanuu cBeTa, OTPaAXKEHHOIO OT MOBEPXHOCTH IUIIEKTPHUKA.

N3yuenune naTEpPEpEeHINY JTA3EPHOTO N3ITYICHHS HA IBYX IIETISX.

Habmonenune nucnepcun.

HabGntonenue u uccnenoBanue AMPPaKIuOHHOTO CIIEKTpA.

N3mepenune 1HbI CBETOBOW BOJIHBI.

[TonmyyeHne cnekTpa U3JIydeHHUs] CBETOANOAA ITPU TOMOILH
TU(PaKIIMOHHON PEIIETKY.

Paznen 6. OCHOBBI CIeNUAIBbHOI TEOPHMH OTHOCUTEIbLHOCTH.

['panuibl MPUMEHUMOCTH KJ1aCCHYECKOU MexaHuKu. [locTynarsl
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO- BpeMeHHOM untepBai. [Ipeo6pazoBanus JlopeHna.
VYcnoBue npuunHHOCTA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALCHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MaccChl € SHEPTUEN U UMITYJILCOM PEINSTUBUCTCKOW YaCTHUIIBI.

DHEpPrus MoKosl.



TexHHYecKue yCTpOMCTBA U TEXHOJIOTUMYECKHUE MPOLIECCHI:
CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIIH 3aPSKEHHBIX YaCTHII.

YueHnueckuil SKCEPUMEHT, J1aOOpPaTOPHBIE PA0OTHI, MPAKTUKYM.

OrnpeneneHre UMITYIbCa U SHEPTUU PEISTUBUCTCKUX YacTull (110
doTorpadusiMm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznea 7. KBanroBas ¢gusuka.

Tema 1. Kopnyckyaapno-6011060ii Oyaausm.

PaBHOBecHOE TemioBOE M3NydeHue (M3JydeHrne abCoMOTHO YEPHOTO TEIa).
3akoH cMemnienns Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHUST U UMITYILC (HOTOHA.

dotosddekt. OnbiTel A. I'. CroneroBa. 3akoHbl poTodrddekTa.
VYpauenue Diinmrerina st pororddexra. «Kpacnas rpanuna» gorodddekra.

JlaBneHue cBeta (B 4aCTHOCTH, JIaBJICHUE CBETAa HAa aOCOJIIOTHO
MOTJIONMIAIONTYI0 U a0COTIOTHO OTpakarollyto moBepxHocTh). OnbiThl 11, H.
JleOenena.

BonnoBsie cBoicTBa yactuil. Bomnsel ne bpoins. [iimHa BonHb! ne bpouisa u
pa3Mepsl 00J1aCTH JIOKAIU3alUU JBIKYIIecs yacTullbl. KopmyckymsipHo-
BOJIHOBOM ayanu3M. Jludpakius 31eKTpOHOB Ha KpUCTAILIAX.

Cnemuduka n3mepenuit B Mukpomupe. CoOTHOIIEHUS
HeomnpenenéuHocrei ['eitzendepra.

TexHUYeCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE TPOLIECCHI:

CHEKTPOMETP, (POTO3EMEHT, (POTOJATUUK, TYHHEIbHbBII MUKPOCKOTI,
COJIHEUHas 6aTapesi, CBETOHO/I.

Jemoncmpayuu.

®oTod(hHeKT Ha YCTAaHOBKE ¢ MIMHKOBOW IJIACTHHOM.

UccnenoBanue 3akoHOB BHEIHETO (poToaddekra.

HccnenoBanrie 3aBUCUMOCTH CONTPOTUBJIEHUS MMOTYIPOBOIHUKOB OT
OCBEIIEHHOCTH.

Ceroauo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmMuKym.

UccnenoBanne Gporopesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOMO/ OT HAIIPSIKEHUS.

Tema 2. @Quzuka amoma.

OnbIThI IO UCCIIEIOBAHUIO CTpoeHus atoMa. [iianerapHast Mojielb
atoma Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHne (poToOHOB MpH Mepexoe aToMa

C OJTHOTO YPOBHS SHEPTUHU HA APYTOM.



Bunpl ciektpoB. CekTp ypOBHEN 3HEPTUU aTOMa BOAOPOJA.

CnoHTaHHOE M BBIHYXJCHHOE U3JlyueHue cBera. Jlazep.

TexHu4eCcKre yCTPOMCTBA U TEXHOJIOTHYECKNE MTPOLECCHI:

CHEKTpalbHBIA aHaIu3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopaa.

Habmronenue nuHeRvYaThIX CIIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUNKA MOHU3UPYIOLINX YACTHLL.

Onpenenexne JUIMHBI BOJIHBI JIA3€PHOIO U3JIYyYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habntonenue nuHeituaToro cnekrpa.

HccnenoBanne cnekTpa pa3peKeHHOr0 aTOMapHOro BOAOpoAa 1
U3MepeHue mocTosHHon Punbepra.

Tema 3. Puzuxka amomnozo aopa u rnemenmapuvix Yacmuy. Hyxknonnas

monensb anpa ['eitsenOepra—lBanenko. 3apsn sapa. MaccoBoe
yucno sapa. M3otormsl.

PannoaktuBHOCTE. ANb(ha-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. I'amma-u3nydeHue.

3aKOH paJuoaKTUBHOrO pacnana. PagnoakTHBHbBIE U30TONBI B IPUPO/IE.
CBoiicTBa HOHU3UPYIOUIEr0 U3TyUCHHs. BIusHNe paluOaKTUBHOCTH HA
*KuBbIe oprann3Mbl. EctecTBennbiii oH n3nydenus. Jlosumerpus.

DHeprusi CBsA3M HYKJIOHOB B sifjpe. A nepHbie cuibl. [led ekt maccsl sapa.

SAnepubie peakiuu. JleneHue u cunres siaep. SAnepusie peakropsl. [Ipobiaembl
YIPaBISEMOr0 TEPMOSIEPHOTO0 CHHTE3A. DKOJIOTMYECKUE ACIIEKThI Pa3BUTHS
SAIEPHON YHEPTETUKH.

Mertozs! perucTpanny U UCCIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMeHTaIbHbIE B3aUMOAECHUCTBUSA. baprOHbI, ME30HBI U JIENTOHBI.
IIpencrasnenue o CrangaptHoi Mojienu. KBapk-ritooHHas MOJIENb aJpOHOB.

®dusuka 3a npeaenamu CrannaptHo Moaenu. TéMHas MaTtepust U TEMHas
JHEPIHUsl.

EnuncTBO puznyeckoit KapTUHBI MUPA.

TexHuuecKHne yCTpOMCTBA U TEXHOJIOTMYECKUE ITPOLECCHI: T03UMETD,
Kamepa Bunbcona, siepHbIil peakTop, TEpPMOSAEPHBIN peakTop, aToMHas 6om0a,
MarHUTHO-PE30HAHCHAsi TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue TpeKOB 4acTuIl (110 TOTOBBIM (QoTorpadusim).

HccnenoBanne paguoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JTI03UMETPA.

N3yuenue normnoienus 6eTa-4acTull aTlOMUHHEM.

Pasznen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKM.



DTarnbl pa3BUTHU acTpoHOMUU. [IprKiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (DPH3UKH JIJI OOBSCHESHUS IPHPOIBI
KOCMHYECKHUX 00BEKTOB.

Meroasl acTpOHOMHYECKUX UccaenoBaHni. COBpEMEHHBIE
ONTUYECKUE TEIIECKOIBI, PaIUOTEIECKOIbI, BHEATMOChEepHAsT aCTPOHOMHUSI.

Bun 38é3qH0r0 Heba. Co3Be3aus, IpKHE 3BE3/bI, INIAHETHI, UX
BUJIMMOE JIBHIKCHHE.

ConHeuHas cucTema.

Connriie. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3I.

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH. J{uarpaMMa «CreKTpaibHBIN Kiacc —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISl 3BE3]1 IJIABHOM MOCJIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOoEHHE
3BE371. COBpEMEHHBIE MTPEACTABICHUS O MPOUCXOXKACHUU U 3BOMoMK CoJIHIIA U
3BE3J1. DTambl )KU3HHU 3BE3]I.

Mueunslii [Tyts — Hamia I'anaktuka. [Tonoxenue u neukenue CoHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. YEpHbBIE IBIPHI B siApax
raJlakTHK.

Bcenennas. Pacimpennie Beenennoit. 3akon Xa66sa. Paz0eranue rajiakTuk.
Teopus bonbiioro B3peiBa. PennukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MetaramakTuka.

Hepeménnple mpo0iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3B€3nHoro Heba HEBOOPYKEHHBIM IJ1a30M C UCIIOJIB30BaHUEM
KOMIThIOTEPHBIX TPHIIOKESHUH JIJIsT OIIPEACIICHHS TTOJIOKESHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1usi CEeBEpHOIo MOIYIIAPUS U IPKUE
3BE3ILI.

Habmronenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEH U
3BE3JIHBIX CKOILJICHHUH.

DuU3nYeCKuil MPAKTHKYM.

Cnoco06s1 n3MepeHus ((U3NYECKUX BEIUYUH C UCIIOJIb30BAHMEM aHAJIOTOBBIX
U ITU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JTATYUKOBBIX CUCTEM.
AOCOIIOTHBIC 1 OTHOCUTENBHBIE TTOTPEITHOCTH U3MEPEHUN (PH3NUeCKuX
BenMurH. OLIEHKA TPaHuI] TOIPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIENOBAHUN 3aBUCUMOCTEN
(bU3HMYECKUX BEJIMUKH, MPOBEPKA MPEIJIOKEHHBIX TUIIOTE3 (BBIOOD U3
paboT, ONKCAHHBIX B TEMATUYECKUX pa3feliax «YYeHUYECKUt
AKCIIEPUMEHT, 1a00paTOpHbIE PAOOTHI, MPAKTUKYM)).

O0o01mao1ee MOBTOPEHUE.



O06o001IeHne 1 cucTeMaTh3alus CoiepKaHus pasziesoB Kypca «MexaHukay,
«MomnekynsipHas pu3nuka ¥ TEPMOAMHAMUIKAY, «DJIEKTpoarnHaAMUKay, «Komebanus
Y BOJIHBDY, «OCHOBBI CIIEIMATIBHONW TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas
buznka», «3J€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponb puzuku u acTpOHOMUM B IKOHOMUYECKON, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cdepax AesTeTbHOCTU YEIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOU KapTUHE MUPA, 3HAYCHHUE ONMCATENBHOM,
CHUCTEMATH3UPYIOIIEH, 00OBICHUTEIHOU U MPOTHOCTHYECKON (DYHKITUN
¢busnueckoii Teopun, poib HU3NIECKON TEOPUHU B (HOPMHUPOBAHUU TTPEICTABICHHUM
0 (hu3HUecKoi KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM PsIIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIE CBS3H.

Nzyuenue xypca ¢usuku yrinyonéaaoro yposss B 11 kimacce
OCYILECTBIISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEXITPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnble nOHAMUA, C6A3AHHbBLE C USYUEHUEM MEM OO0 HAYUHO20
NO3HAHUA: SBICHUE, HAYYHBIN (DaKT, TUTIOTE3a, (U3NUECKas BEIMUMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE,
MOTPENIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBast TaOOPaATOPHS.

Mamemamuka: pelieHHE CUCTEMBl YPaBHEHUN. TPUTOHOMETPUUECKHUE
(YyHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI U X MPOEKIIMU HA OCU KOOPIMHAT,
cioxeHue BeKTopoB. [IponsBoaubie sneMmenTapHbix GyHkuuid. [Ipuznaku
no100usl TPEYTr OJIbHUKOB, OTPEIeNIeHNE TUTOIAIH MIOCKUX (Uryp u o0béma Tell.

buonozua: >nexTpuyeckue sIBICHUS B )KUBOU IIPUPOJIE,
Kosie0aTeIbHbIE IBMXKEHHSI B 5KMBOUW MPUPOJIE, IKOJIOTMUECKUE PUCKHU TIPH
IIPOU3BOCTBE IEKTPOIHEPTUH, JIEKTPOMArHUTHOE 3arpsI3HEHUE
OKPY’KaIOLIEN CPebl, YIbTPa3ByKOBAsl AMArHOCTUKA B MEIMIIUHE,
ONTUYECKUE SIBJIECHUS B )KUBOM IIPUPO/IE.

Xumua: CTpOEHUAE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3MbI 00Pa30BAHMS KPUCTAIUIMYECKON PEIIETKH, CTIEKTPATbHBIN
aHaJIu3.

I'eocpaghus: marauTHBIE MOTIOCA 3EMIIM, 3aJI€KU MAarHUTHBIX Py,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozus: NprUMEHEHNE MTOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB,
ANEKTPOJBUTATENb SIKOOU, TeHepaTop NEPEMEHHOr0 TOKA, MHIYKIIMOHHAS 11€Yb,
JIMHUM JIEKTPOIIEPEIad, JIEKTPOABUIATEINb, paaap, PAAUONPUEMHHUK, TEIIEBU30D,
anTeHHa, renedoH, CBU-neus, yapTpa3ByKkoBas IUarHOCTUKA B TEXHHUKE,



HpOeKHI/IOHHbIﬁ alrapar, BOJIOKOHHAsA OIITHUKA, COTHCUHAA 6aTapesi, CIIYTHHUKOBBEIC

IIPUEMHUKH, S7€pHAs SHEPTETUKA U DKOJIOTUYECKUE aCIIEKThl €€ Pa3BUTHS.



ITJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3MKE HA YPOBHE CPEJJHEI'O OBIIETI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHBIE pPe3yJbTATBI OCBOCHUS yueOHOro npeaMera «Dusuka
JIOJIKHBI OTPA’KaTh FTOTOBHOCThH U CIIOCOOHOCTh 00YyYaroOUUXCsl
PYKOBOJICTBOBAThLCS CPOPMHUPOBAHHOM BHYTPEHHEN MTO3UITUEH TUIHOCTH,
CUCTEMOM LIEHHOCTHBIX OPUEHTALINI, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCUNCKOr0 O0IIeCTBa,
paclIMpeHne KU3HEHHOTO OIBITA U OIBITA JAEATEIbHOCTH B IIPOLIECCE PEeATU3ALINU
OCHOBHBIX HANIPABJICHUN BOCIUTATEIBHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPaKIAHCKOI0 BOCIIMTAHUA:

e Cc(HhOPMHUPOBAHHOCTH TPAKIAHCKOMN MOZHUIIMK 00YUAIOIIET0Cs KakK
AKTUBHOTI'O U OTBETCTBEHHOT O YJIEHA POCCUHCKOro 00IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEUETOBEUECKUX T'YMAaHUCTUIECKUX
1 IEMOKPAaTHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTHh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX
IPaXKJAHCKOTO 00IIIECTBA, YYaCTBOBAThH B CAMOYIIPABICHUH B
00pa3oBaTebHON OpraHU3allNH;

e YMEHME B3aUMOJICHCTBOBATH C COLMAIbBHBIMU HHCTUTYTaMH
B COOTBETCTBHUU C WX QYHKIUSIMU U HA3HAYCHUEM;

e TOTOBHOCTH K T'YMaHUTAPHOW U BOJIOHTEPCKOU €SI TEIBHOCTH.

NMAaTPUOTUYECKOI0 BOCIIMTAHUSA:

e c(hOpMUPOBAHHOCTb POCCUUCKOMN IpaKIaHCKOM
UJECHTUYHOCTH, NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOLICHUE K FOCYAAaPCTBEHHBIM CUMBOJIAM, JOCTHKECHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e Cc(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOT'O IMOBEICHNUS;

e CIOCOOHOCTBH OIIEHUBATH CUTYAIUIO U TPUHUMATh OCO3HAHHBIC
pELIeHUS, OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMUMUBOIO OYIYIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsi 3CTETUKY
HAy4YHOT'O TBOPUYECTBA, MPUCYIIET0 (PU3NIECKON HAyKe.

TPYAOBOI0 BOCIIUTAHMS:



e HHTEpEC K pa3InyHbIM cepaM NMpoPecCUOHATBLHON NeSTENbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3UKOW M TEXHUKON, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIel MpoPeccuu 1 peaan30BbIBaTh
cOOCTBEHHBIE KU3HEHHBIE TUIAHbI,

e TOTOBHOCTb U CITIOCOOHOCTH K 0Opa30BaHHIO U CAMOOOPA30BAHUIO B
o0acTu GU3NKHU Ha TMPOTSIKEHUU BCEH KU3HU.

IKOJIOTUYECKOT0 BOCTIUTAHMS:

e Cc(HOPMUPOBAHHOCTb IKOJOTMYECKON KYJIbTYPhl, OCO3ZHAHUE
[JI00AJIBHOTO XapaKTepa dKOJOTUYECKUX MPOoOIeMm;

e IUIAHUPOBAHUE U OCYIIECTBICHUE ICMCTBUIA B OKPYKAIOIIECH Cpeie
HA OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO Pa3BUTHS YEITOBEYECTBA;

e PACIIMPEHHE OMBITA EATEIHHOCTH 3KOJIOrMYECKON HAIPABIEHHOCTH
Ha OCHOBE MMEIOIMXCS 3HAHUH 10 (pu3uKe.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e Cc(pOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHHUE LICHHOCTH HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH B
npoiiecce u3ydeHust GU3uKU OCYIIECTBISITh TPOCKTHYIO U
UCCJIE0BATEIbCKYIO AEATEILHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue aeicTBUs:
e CaMOCTOSTEILHO (hOPMYJIHPOBATH M AKTYaTU3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
e ONpPEAEIATH LEIU ACATENbHOCTH, 33J1aBaTh apaMETPbl U KPUTECPUHU
X JIOCTHXKEHUS;
e BBUIBJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHS B
paccMaTpuBaeMbIX (U3UYECKUX SBJICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHATU3A
MMEIOIIUXCSI MATEPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
e BHOCHUTH KOPPEKTHBBI B IeATECILHOCTbD, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB 1IEJISIM, OLICHUBATh PUCKH TIOCEACTBUI IEITEILHOCTH;
e KOOPJMHHUPOBATH U BBHINOJHITH pa0OTY B YCIOBUAX PEATBLHOTO,
BUPTYaJIbHOTO 1 KOMOWMHHPOBAHHOTO B3aUMOICHCTBUS;
e pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIeM.
Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA .
e BJAJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMU TTOHATHSIMU U

MeTo/laMU (PU3NYECKON HAYKHU;



BJIQJICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKON U IPOESKTHOM
JESITENIbHOCTU B 00J1aCTH (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIIeHus 3a/1a4 (PU3UIEeCKOTrOo
COJIEP>KaHMSI, IPUMEHEHUIO PA3IMYHBIX METOJ0B O3HAHUS;

BJIaJIETh BUJIAMU JEATENBHOCTH 10 MOJYYEHUIO HOBOI'O 3HAHMUS, €ro
WMHTEpIpeTalny, MPeoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CUTYyallUsAX, B TOM YUCJIE IPU CO3/IJaHUM YUEOHBIX MPOEKTOB B
obnactu PU3MKY;

BBISABJISATh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyAJIM3UPOBATh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apTYMEHTHI JJIs
JI0KA3aTelIbCTBA CBOUX YTBEPKIECHUM, 3a/1aBaTh HapaMeTPhl U

KPUTEPUU PELICHUS;

AHAJIU3UPOBATH ITOJIYYEHHBIE B XOJI€ PELICHUS 3a/1a4l PE3yJIbTaTHI,
KPUTHUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHNE
B HOBBIX YCJIOBUSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHON
JESTEIbHOCTH, B TOM YHUCJIE MPU U3YYCHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh MEPEHOCUTDH 3HAHUS MO (PU3HNKE B MPAKTUYECKYIO

00J1aCTh )KU3HEACATEIHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;
BBIJIBUTATh HOBBIE UJIEU, IPEJIAraTh OPUTMHAIbHBIE TOAXO/AbI U PELLICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

Pabora ¢ unpopmanmueii:

BJIA/ICTh HABBIKAMH TOJTyYCHHS HHGOpMAIMH (PU3NIECKOTO
COJIepKaHUs N3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISAThH TIOUCK, aHAJIN3, CUCTEMATH3AIIMI0 U UHTEPIIPETAINIO
nH(OPMAITUU PA3THYHBIX BUIOB U (DOPM TPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

UCTIOIh30BaTh CPEACTBA HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 C COOMI0CHIUEM TPeOOBAHUN HYPTOHOMHUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCOCOEpEKEHUS, PABOBBIX

¥ 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€30MacHOCTH;
co3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUS B PA3IMYHBIX (hopMaTax
¢ yu€ToM Ha3zHaYeHUS MHGOPMAIIMH U TIeJICBON ayTUTOPHH, BRIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTU3AIINH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIIECTBJISATHh OOIIICHWE Ha YPOKax (PU3HKHU U BO

BHEYPOUHOU JIEATEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTyallul U
CMATYaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C
HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh NMPEUMYIIIECTBA KOMAHIHOU

Y UHIUBHUIYaJIbHOU PaOOTHI;

BBIOMPATh TEMAaTUKY M METOJIBI COBMECTHBIX JIEHCTBHUH C yUETOM
OOIIUX UHTEPECOB U BO3MOKHOCTEN KaXK/10T0 UJIE€HA KOJIJIEKTUBA;
MPUHUMATH 11€JIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBAThH U
KOOPJAMHUPOBATH JIEUCTBUS 110 €€ JOCTHXKEHHUIO: COCTABJIATD IUIaH
NENCTBUH, PACTIPENEIATH POIU C YUETOM MHEHUN YYaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHOU pabOoTHhI;

OIICHUBATh KaueCTBO CBOETO BKJIa/ia U KaXKJIOT0 yYaCTHUKA KOMaH/IbI
B OOIIIMI pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJIEU C TTO3ULIUH
HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUUECKON 3HAYNMOCTH;
OCYILIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3TUYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE,

OBITh MHUITUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbBIE
percTeust CaMmoopraHnu3anus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh IO3HABATENBHYIO JEATEIBHOCTD B
o0acTu (PU3UKU U aCTPOHOMUHU, BBISBIISATH NPOOJIEMBI, CTABUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIBHO COCTABIIATH IUIAH PELIEHNUS PACUETHBIX U KaUE€CTBEHHBIX
3aJ1a4, IUIaH BBIIOJHEHUS TPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH yueOHOI 0 ITpeIMeTa Ha OCHOBE

JUYHBIX MPEAIIOYTEHUN;

JIeJIaTh OCO3HAHHBII BBIOODP, apryMEHTHPOBATh €ro, Opath Ha

ceOst OTBETCTBEHHOCTD 3a PEUICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTH (DOPMUPOBAHHIO U TIPOSBICHUIO SPYAUINH B 001aCTH
(Gu3MKY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEebHBIN U KYJIBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBIN HHTEJJIEKT:



e J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBHI B
JEeSATENbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LESIM;

e BJIAJIETh HaBbIKAMH MO3HABATEIbHOUN peIeKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JICUCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB
1 OCHOBAHUM;

e HCMOJH30BATh MPUEMBI pe(PICKCUU IJIsI OIICHKU CUTYAIlUH,

BbIOOpA BEPHOT'O PEIICHMUS;

e YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS O
UX CHUKEHUIO;

e TPUHUMATH MOTHBBI U APTYMEHTHI PYTHUX MIPU aHATA3E
pE3yNbTaTOB JIEATEIbHOCTH;

e TMPUHUMATH ce0s1, MOHMMAsI CBOM HEJAOCTATKH U IOCTOUHCTBA,

e TPUHUMATH MOTHBBI U APTYMEHTHI JPYTHUX MPU aHAIU3E
pE3yNbTaTOB JIEATEIbHOCTH;

e TIPU3HABAThH CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B nipotiecce 1ocTrkeHMs IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPAMMBI T10
busnKe A1 ypOBHS CpeHEro o01ero oopa3oBaHus y 00y4Jaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN UHTEIJIEKT, MPEANOIararonmii
c(hOpMHPOBAHHOCT:

e CaMOCO3HAHMUS, BKJIFOUAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE
SMOIIMOHAIILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUS
COOCTBEHHOM AMOIIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

e CaMOpPEryJIUpPOBaHMS, BKIIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEIEHUE, CIIOCOOHOCTD
aJanTUPOBATHCS K AMOIMOHATILHBIM U3MEHEHUSIM U MIPOSIBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTpPEHHEW MOTHBAIIMH, BKJIFOYAIOIICH CTPEMIICHHE K JOCTUKEHUIO LIETTU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JI€HCTBOBATH, UCXO/IS U3
CBOHX BO3MOXKHOCTEH;

e OMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIbLHOE
COCTOSIHUE JPYTUX, YYUTHIBATH €r0 MIPU OCYLIECTBICHUU
0O0IIeHHs], CHOCOOHOCTh K COUYBCTBHUIO M COMEPEIKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOUYAIOIINX CIIOCOOHOCTh BHICTPAUBATh

OTHOIIEHUS C APYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSIBIATh UHTEPEC
U pa3pemaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATBI



K konity oOyuenusi B 10 knacce nipeiMeTHbBIE PE3yIbTaThl Ha YIITyOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIUXCS YMEHUH:

e TIOHUMATh POJib GU3UKHU B SKOHOMUUYECKOM, TEXHOIOTUUECKOIA,
HKOJIOTUYECKOM, COLMaIbHON U ATUYECKOH cdhepax AesiTeNbHOCTU
YelioBeKa, poJib U MeCTO (M3UKH B COBPEMEHHOM HAYYHOUM KapTHHE
MUpa, 3HAYCHHE OMHUCATETHHON, CHCTEMAaTU3UPYIOIEH, 00BICHUTETHLHOMN
U IPOrHOCTUYECKON (QYHKIMHA PU3NUECKON TEOpUU — MEXAHUKH,
MOJIEKYJISIPHOU (PU3UKHU U TEPMOJAUHAMUKHU, POJIb (U3UUECKON TEOPHUH B
(dbopMupOBaHNY NPEACTABICHUN O (PU3NIECKON KapTHHE MUPA;

e pa3nuyaTh YCJIOBHS MPUMEHUMOCTH Mojieeil (U3NUECKUX TEN U MPOLIECCOB
(siBIIeHUN): HHEpLMATIbHAS cUcTeMa OTCUYETa, aDCONIOTHO TBEPOE TETO,
MarepualibHas TOYKa, PAaBHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE NaJeHHE,
a0ComI0OTHO yripyras aedopmaiius, a0COIIOTHO yIPyroe U abCOTIOTHO
HEYTIPYroe CTOJIKHOBEHUS, MOJIEIN T'a3a, )KUJIKOCTH
U TBEPAOro (KPUCTAJUIMUECKOT0) Tea, UI€aJbHbIN ra3, TOUeUHbIH
3apsid, OAHOPOIHOE AIEKTPUUYECKOE TI0JIE;

e paznuyaTh ycIoBUs (TPaHUIIbI, 00IACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHUMATh BCEOOIIHI XapakTep GyHAaMEHTaIbHBIX 3aKOHOB
Y OTPAHUYEHHOCTH MCIIOJIb30BAHUS YACTHBIX 3aAKOHOB;

e AHAJIM3UPOBATH U OOBSICHATH MEXAHUUECKHE MPOLIECCHI U SIBIICHUS,
WCTIOJIb3YsI OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTr0 ABMKEHUS, (POPMYJIbI KHHEMATHKU PAaBHOYCKOPEHHOTO
JBIKEHUS, IpeoOpazoBaHus ['anuest 1 CKOPOCTH U NIEpEeMEILEHUs,
3aK0oHbl HbIOTOHA, IPUHIIMIT OTHOCUTENBHOCTH [ anuiies, 3aK0OH BCEMUPHOTO
TATOTEHHUS, 3AKOHBI COXPaHEHUS UMITYJIbCA U MEXAHUYECKOW SHEPTUH, CBA3b
paboThI CHITBI C U3MEHEHUEM MEXaHMYECKON YHEPTUH, YCIOBUS PAaBHOBECHUS
TBEPAOrO TeJa), MPU ITOM HCIIOJIB30BATh MAaTEMAaTHUYECKOE BhIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB:
npeobOpazoBanuii ["anumest, BToporo
Y TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUsI UMITYJIbCA
Y MEXaHUYECKOM YHEPIuH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

e AHAJM3UPOBATH U OOBSICHATH TEIUIOBHIE MPOIIECCHI U SBJICHUS, UCTIONb3YS
ocHoBHbIe noNoxkeHuss MKT u 3akoHBI MOTEKYIApHON PUKKH U
TEPMOJIMHAMUKHU (CBSI3b JABJICHUS UI€AIbHOTO T'a3a CO CPeAHeH
KUHETUYECKOW SHEPIUEH TEIIOBOr0 JBUKEHHS U KOHLIEHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KUHETUUECKOU
SHEpruei TEIIOBOIO ABUKEHUS €ro YacTHIL, CBSI3b JABJICHUS U1€aJIbHOTO
ra3a ¢ KOHUEHTpALHUEW MOJIEKYJI U €r0 TEMIIEPATYPO, ypaBHEHHE
Menneneesa—Knaneipona, nepBplii 3aKOH TEPMOAUHAMUKH, 3AKOH



COXpPaHEHMsI PHEPTHU B TEIIOBBIX MpoOLEccax), IPU 3TOM

UCIOJIb30BaTh MaTEMATUUYECKOE BBIPAYKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBHUS IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Kianepona;
AHAJIM3UPOBATH U OOBSICHATH JIEKTPUUECKUE SIBICHUS, UCTIOIb3YS
OCHOBHBIE ITOJIO’KEHUS U 3aKOHBI AIEKTPOANMHAMUKH (3aKOH

COXpaHEHUs IEKTPUUYECKOro 3apsia, 3aKkoH KynoHa, mOTeHInanbHOCTh
ANEKTPOCTATUYECKOTO MOJIS, MPUHIUI CYTEPIO3ULIUU SIEKTPUIECKUX
HIOJIEH, IIPM 3TOM YKa3bIBasl yCIOBHs IPUMEHUMOCTH 3aKkoHa Kyiona, a
TaK)K€ MIPAKTUYECKH BAXKHBIE COOTHOIIEHHMS: 3aKOHbI OMa 11 y4acTKa
LEMNU U U1l 3aMKHYTOH AJIEKTPUYECKON 1ienH, 3akoH J[koys—Jlenna,
npasuna Kupxroga, 3akonsl @apajes 11 3JIEKTPOIIN3a);

OIKCHIBaTh (PU3NYECKHUE MPOLIECCHI U SBJICHUS, UCIIOJIb3Ysl BETUYHHBI:
[EpPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEII,
CUJIa, MOMEHT CHWJIbI, JaBJICHHUE, IOTEHIMAIbHAS YHEPTUsl, KHHETHYECKAs
SHEPIusl, MEXaHUUECKasl SHEPTUsl, padoTa CUIIbI, LIEHTPOCTPEMUTENBHOE
YCKOpPEHHE, CHJia TSHKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS, MOIIIHOCTb,
SHEPTHUs B3aUMOJICUCTBUS Tena ¢ 3eMiIéi BOM3H €€ MOBEPXHOCTH,
SHEPrus ynpyroi aedopmaiuu npyKuHbl, KOJUYECTBO TEILJIOTHI,
abcoutoTHas TeMIeparypa Tena, padoTa B TEpMOAMHAMUKE, BHYTPEHHSS
SHEPrus WAeaNbHOr0 OJHOATOMHOIO ra3a, paboTa UAeabHOrO Irasa,
OTHOCHUTENbHAs BIaXXHOCTh Bo3nyxa, KII/] nuneansHOro TemioBoro
JBUTATEIIS; DJIEKTPUIECKOE T10JI€, HAIPSLDKEHHOCTD 3JIEKTPUYECKOT0 OIS,
HANpsHKEHHOCTD IOJISE TOYEUHOIO 3aps/ia Wi 3apsHKEHHOrO 11apa B
BaKyyMe U B AUDJIEKTPUKE, MOTEHIMAJ 3JIEKTPOCTATUUYECKOT0 MOJI,
Pa3HOCTh NOTEHIMAIIOB, MIEKTPOABIKYILAS CHJIa, CHJIA TOKA,
HanpsHKEHUE, MOITHOCTD TOKA, AJIEKTpUYEcKask EMKOCTh IIIOCKOT0
KOH/IEHCATOpa, CONPOTHUBIIEHUE YUacTKa LENHU C OCIEA0BATEIbHBIM U
NapaJIeIbHBIM COEAMHEHUEM PE3UCTOPOB, SJHEPTHS DJIEKTPUYECKOIO OIS
KOH/IEHCaTOopa;

O00BSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SABJICHHI:
MEXaHUYECKOE JIBHKEHUE, TEIUIOBOE ABMKEHUE YAaCTHULL BEILIECTBA,
TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MU dy3us, HCrapeHue,
KUIIEHUE U KOHJEHCAlMs, TUTABIEHUE U KPUCTAIUIU3aLUs,
HaIPABJICHHOCTH TEIUIONEPEaaut, FIEKTPU3aLUs TE,
SKBUIOTEHIIHAJIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO IPOBOIHUKA;
POBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHOU (PU3HUECKOI BEINYMHBI
OT JIPYroi € UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, IPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThI MOTYyUYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJIE TPaUKOB C YUETOM



a0COJIOTHBIX MOTPENTHOCTEN U3MEPEHUM, AeaTh BHIBOBI 10
pe3yabTaTam UCCIEI0BaHus;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEIUYUH, IPU 3TOM
BBIOMPATh ONTUMAJIBLHBIA METOJ] U3MEPEHUS, OIIEHUBATh A0COJIFOTHBIE

Y OTHOCHUTEIIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
POBOJIMTH OTBITHI IO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: INIAHUPOBATH
AKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
AHAJM3UPOBATH NOJIYYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTATyCe
MPEIO)KECHHOW TUIIOTE3bI;

coOII01aTh TIpaBMIIa 6€30MacHOTO TPY/Ia MPHU MPOBECHUH UCCIICIOBAHUHN B
paMKax yueOHOT0 SKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-
MCCJIEeI0BAaTENbCKON U MPOEKTHOM NESITEIbHOCTH C UCTIOIb30BAHUEM
M3MEPUTEIBHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYIOBAHMUS;

pemarb pacyETHBIE 33J1a4U C SIBHO 3aJJaHHOW W HESIBHO 3aJJaHHOMU
(bu3znuecKoi MOZIENIbIO: HA OCHOBAHUHU aHAJIN3a YCIOBUS OOOCHOBBIBATD
BBIOOP (pU3MUECKON MOIENU, OTBEYAIOIIEeH TpeOOBaHUSM 3a/1auH,
MPUMEHSTH (DOPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH H ITOCTYJIAThHI
(bU3MYECKUX TEOPUH TTPU UCIIOIH30BAHUU MATEMAaTHYECKUX METOJI0B
penieHus 3a1a4, IPOBOJUTh PACUETHI HA OCHOBAaHUU UMEIOIIUXCS
JAHHBIX, AHAIU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
peLIeHUS ¢ YYETOM MOJYYEHHBIX PE3YJIbTATOB;

peraTh KaueCTBEHHbIE 3a/1a4M, TPEeOyIoue MPUMEHEHUS 3HAaHUH 13
Pa3HBIX pa3/enoB Kypca PU3MKH, a TAK)KE MHTETPAllMK 3HAHUHN U3 JPYTUX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BRICTPAUBATH JIOTHUYECKYIO
LEMOYKY PACCYKIEHUN C OMOPOM HA N3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJISi OOBSICHEHUSI OCHOBHBIX
MPUHIHUIIOB pa0OThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apYOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB

OKPY’KaIOLIEro MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;
aQHAJIM3UPOBATH U OLICHUBATH MOCIEICTBUSI OBITOBOW U MPOU3BOICTBEHHON
NEesATeIbHOCTU YeJI0BEKa, CBA3aHHOMN ¢ (DU3NYECKUMU MPOIECCAMHU, C
MO3UIINI YKOJIOTUUECKON 0€30MaCHOCTH, MIPEACTABICHUM O
palMOHAIbHOM MPUPOAOIOIL30BAHUH, & TAKKE Pa3yMHOM
VCTOJIb30BAHUHU TIOCTUKEHUM HAYKH U TEXHOJIOTHN ISl TAJIbHEUIIIETO
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;



HNPUMEHATH Pa3InYHbIe CII0cOObI paboThl ¢ HH(MOpMarHel (HU3NIECKOro
COJIep>KaHUsl C HCIIOJIb30BAHHEM COBPEMEHHBIX MH(OPMAaLIMOHHBIX
TEXHOJIOTHUiA, TPU TOM HCIOIB30BaTh COBPEMEHHBIE NH(POPMALIMOHHBIE
TEXHOJIOTUH JIS TIOMCKA, TePepadOTKH U MPEIbIBICHUS YIeOHOH 1
Hay4YHO-TIOMYJISIPHOM HH(OpMaLMK, CTPYKTYPUPOBAHUS U
MHTEpIpeTanny nHGOpMaIUH, MOTYYCHHON U3 PA3IMYHBIX HICTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyt0 HH(OPMAIUIO U OIIEHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA H(OpPMALINK;

IPOSIBIISITH OPTaHU3AIMOHHBIC M T03HABATEIILHBIC YMEHHS
CaMOCTOSITENIFHOTO IPHOOPETEHNsI HOBBIX 3HAHUIT B TIpOLIecce

BBINTOJTHEHHSI IPOCKTHBIX U Y4€OHO-HUCCIIEIOBATENLCKUX paboT;

paboTaTh B TPYyIIIE C UCTIONTHEHUEM PA3ITUYHBIX COI[HAIBHBIX POJICH,
IJIAHUPOBATh PA0OTy IPYIIIBL, PAIIMOHATIBHO PACTIPEACIIATH IeITeIbHOCTh B
HECTaH/IAPTHBIX CUTYALUSIX, aICKBATHO OIICHUBATh BKJIAJ] KaXKOTr0 U3
YYaCTHHKOB T'PYIIITBEI B PEIICHHE pacCMaTpUBAEMOW IPOOIIEMEI;

OPOSIBISATH MOTUBALIMIO K Oyay1iel mpodecCHOHAIbHON JAesITebHOCTU

0 CIICTIMAIBHOCTSM (PU3UKO-TEXHHYECKOTO PO IS,

K xonity o6yuenus B 11 Knacce npeIMETHbIE PE3yJIbTAThl HA YTIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIONTUXCST YMEHHUI:

NOHUMATb POJIb PUUKHU B IKOHOMUYECKOM, TEXHOJIOTMUECKOM, COLIMATIbHON
Y 3 TUYECKo cepax esaTeTpHOCTH YeJI0BEKa, pOJib U MECTO (DPU3HUKHU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, POJIb ACTPOHOMUU B IPAKTUUECKON
NEATEIbHOCTY YEIOBEKA U JAJbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
3HaUYEHHE OMHUCATENHLHOMN, CHCTEMATU3UPYIOIIEH, O0OBICHUTEIHHOU U
MPOTHOCTUYECKON QYHKINN (HPU3UIECKON TEOPUH — IIEKTPOIUHAMUKH,
CHeluaIbHOU TEOPUH OTHOCUTENbHOCTH, KBAHTOBOM (PU3UKHU, POJIb
¢u3nueckoi Teopuu B GOPMUPOBAHUM MPEACTABICHUM O PU3HUECKON
KapTHUHE MUPA, MECTO (PU3UYECKON KAPTUHBI MUPA B OOLIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABIECHUMN O IIPUPOJIE;
pasyinyaTh YCIOBHUS MPUMEHUMOCTH MojieNeil GU3NYECKUX Tel U
IPOLIECCOB (SIBJIECHUMN): OTHOPOIHOE DIEKTPUUECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHHYECKHE KOJIEOaHNsI, MATEMAaTUIECKUIA MASITHUK,
UJICUTbHBIN IPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATTbHBIN
Kosie0aTeIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTIO sJipa
1 KBAaHTOBOM MOJICIIN CBETA;

pas3nuyaTh yCI0BUS (TPaHUIII, 00JIACTH) TPUMEHUMOCTH (PU3UIECKHIX
3aKOHOB, IOHUMATh BCEOOIIHIA XapakTep PyHIaMEHTaIbLHBIX 3aKOHOB

Y OrPAHUYEHHOCTDH UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATH U OOBICHATH AJIEKTPOMArHUTHBIE MPOIIECCHI U
SIBJICHUS1, UCIIOJIb3YsI OCHOBHBIE MOJI0KEHUS U 3aKOHbI
ANEKTPOJMHAMUKH U CIIELIMAIBHON TEOPUN OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUs AIEKTPUUECKOro 3apsa, cuia Amnepa, cuia Jlopenua,
3aKOH AJIEKTPOMAarHUTHOM MHAYKLIWY, IpaBuiio Jlenma, csazp D1C
CAaMOMHIYKIIMH B 3JIEMEHTE JEKTPUUECKOM LIEH CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, MOCTYJIAThI CHEUATIbHON TEOPHUH
OTHOCUTEIHHOCTH DUHINTEHHA);

aHAIM3UPOBATH M OOBSICHATH KBAHTOBBIE MTPOIIECCHI U SIBJICHUS,
HCIIOJIb3Ysl IOJIO’KEHHS KBAaHTOBOM (DM3HKM (YpaBHEHHE DUHIITEHHA 15
dororddexra, nepBblii 1 BTOpo mocTyaaTel bopa, npuHumn
COOTHOIIICHUS HeorpeaenéHHocTel [ elizeHOepra, 3aKOHbI COXPaHEHHUSI
3apsAI0BOr0 M MacCCOBOI'O YMCEN U SHEPTUH B SIAEPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

OMUCHIBATh (PU3MUECKHUE MPOIIECCHI U SIBJICHUSI, UCTIOJIb3Ys BEJIUYMHBI:
HaIpPSKEHHOCTD JIEKTPUUECKOTO OIS, TOTEHIAAT
ANEKTPOCTATUYECKOTrO MOJIsl, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABUKYILAS
cuia, MHAYKIMS MAarHUTHOTO TI0JIsl, MAarHUTHBIN TTOTOK, cuiia AmIiepa,
UHIYKTUBHOCTb, JJIEKTPOJIBUKYILAS CUJIa CAMOMHAYKLIUH, SHEPTUs
MAarHUTHOIO MOJISl IPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC,
MIOJIHASI DHEPTUsI, DHEPTHUS IMOKOsI CBOOOTHON YaCTHUIIbI, SHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsijl sApa, YHEPTUs CBA3H SAPa;
OOBSCHATH OCOOCHHOCTHU NMPOTEKAHUS (PU3UUECKUX SBIICHUM:
ANEKTPOMArHuTHas MHAYKIUS, CAMOUHAYKIUS, PE30HAHC,
uHTepdepeHIus BOIH, AUGpaKIys, JUCTIEPCHs], TOJIHOE BHYTPEHHEE
oTpaxkeHue, Gporodnekrpuueckuii 3pdext (pororddekr), anbda- u 6eta-
pacnajbl sJiep, raMMa-u3IydeHue siiep, Gu3ndecKue MPUHIIUIIBI
CHEKTPaJILHOTO aHAIK3a U pabOTHI Ja3epa;

OMpEIENATh HANIPABIECHNE UHIYKIIMM MarHUTHOT'O TOJIS MPOBOHUKA

C TOKOM, cuiibl Amniepa u cuibl JIopeHna;

CTPOUTH U300paKEeHUE, CO37aBAEMOE TNIOCKUM 3€PKaIoM, TOHKON
JIMH30MU, U PACCUUTHIBATh €T0 XapaKTEPUCTUKHU;

OPUMEHSATH OCHOBOIIOJIAratoIfe aCTPOHOMUYECKHUE MTOHSITHS, TEOPUU U
3aKOHBI JIJISl aHaIN3a U 00bSICHEHUS! GU3UUYECKUX TTPOIIECCOB,
IIPOUCXOASAIIMX B 3BE€3/11aX, B 3BE3IHBIX CUCTEMAX, B MEXKTATaKTUYECKOU
cpene; IBMKEHUsST HeOSCHBIX TeJl, IBOJIIOINH 3BE3/1 U Beenennoi;
IOPOBOJIUTh HCCIIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHMH C

UCIIOJIb30BAHUEM TNPSMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBATh

YCTaHOBKY, (DUKCUPOBATH PE3YJIbTAThl MOJIYICHHON 3aBUCUMOCTH



(bu3nUecKUx BETUYUH B BUJIE TPAPUKOB C YIETOM

a0COJIOTHBIX MOTPENTHOCTEH U3MEPEHHH, JIeTaTh BHIBOIBI TIO
pe3yabpTaram UCCIEN0BaHNS,

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMUUH, IPU 3TOM
BBIOMPATH ONTUMAJIbHBIA METO/I U3MEPEHUS, OLICHUBAThH a0COTIOTHBIE

Y OTHOCHUTEJBHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHUN;
IIPOBOJIMTH OMBITHI IO MPOBEPKE NMPEMIOKEHHON TUITOTE3BI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
AHAJIU3UPOBATH ITOJYYEHHBIE PE3YyJIbTATHI U JI€JaTh BBIBOJ O CTATyCE
MPEIIOKEHHON TUIIOTE3bI;

OMUCHIBATh METO/IbI MOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
co0uro1aTh MpaBuiia 6e30MacHOro TpyAa MpH MPOBEIEHUH UCCIIEIOBAaHU B
paMKax yueOHOro SKCIEpPUMEHTa, MPAKTUKyMa U y4eOHO-
UCCIIEZI0BATENbCKON U MPOEKTHON AESITEIbHOCTHU C UCIIOIb30BaHUEM
U3MEPUTENbHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHUS;

pemaTh pacyETHBIE 3a/1a4u C IBHO 33JJaHHOM U HESBHO 3aJIaHHOU
¢bu3znyecKkoil MOIENbI0: HA OCHOBAHWH aHAJIN3a YCJIOBHSI BRIOUPATh
(duznueckre MoJEeNM, OTBEUYarole TPeOOBaHUIM 3a]a4H, IPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PUINYECKUX TEOPU
IIPY UCMOJIb30BAHNH MAaTEMAaTUUECKUX METOIOB PELICHUS 3a/1a4,
IIPOBOAUTH PACYETHI HA OCHOBAHUHM UMEIOIINXCS JAaHHBIX,
AHAJIM3UPOBATH PE3YJIBTATHI U KOPPEKTUPOBATH METO/IbI PEIIEHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIbTATOB;

penaTh Ka4eCTBEHHBIE 3a4a9u, TPEOyIoNre MPUMEHEHUS 3HAaHUI U3
pa3HBIX Pa3leyoB Kypca (PU3UKHU, a TAK)KE WHTETPaIlMK 3HAHUNA U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PACCYKIEHUN C ONIOPOU HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHHUS;

MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl O0BSICHEHUSI OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX
YCTPOWCTB U TEXHOJIOIMYECKUX ITPOLIECCOB;

MIPUBOIUTH MPUMEPHI BKJIAIa POCCUICKUX U 3apyOeKHBIX YIEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB

OKpPY’KaIOLIEro MUPA, B PA3BUTUE TEXHUKUA U TEXHOJIOTHUIA;
aHaAJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBON U MPOU3BOJICTBEHHON
JEeSITETbHOCTH YeJIOBeKa, CBSI3aHHOM C (PM3NUECKUMHU MPOLIECCaMHU, C
NO3ULIMN IKOJIOTUYECKON 0€30IacCHOCTH, MPEICTABIECHUN O paliMOHAIIBHOM

MIPUPOOIIOIH30BAHUY, & TAKKE Pa3yMHOM UCIIOJIb30BAHUH JIOCTHXKCHHIM



HayK{ U TEXHOJIOTUHN JUIsl NajbHEUIIEro pa3BUTHS

YeJIOBEUYSCKOro OOIIEeCTBA;

MPUMEHSATH Pa3Iu4Hble CIOCOOBI padOThI ¢ HHpOpMaLUend PU3NIECKOro
COJIep>KaHMsl C UCTOJIb30BAHMEM COBPEMEHHBIX MH(POPMALIMOHHBIX
TEXHOJIOTU, IPU ITOM UCIOJIb30BaTh COBPEMEHHbIE NH(OPMALIOHHbIE
TEXHOJIOTUH IS TIOUCKA, TePepadOTKU U MPEAbSIBICHUS y4eOHOM U
HAy4YHO-TIOMYJISIPHOM MH(OpMAIUU, CTPYKTYPUPOBAHUS U
MHTEpIpeTaluy NHPOpMALUH, TOJTYYEeHHON U3 pa3InYHbIX HCTOUHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyto HH()OPMAILIHIO U OIICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLMXCS 3HAHUM, TAK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLIUK;

IPOSIBIISITH OPraHU3ALMOHHBIE U TO3HABATEILHBIC YMEHHS
CaMOCTOSITETIHHOTO MPUOOPETEHNsT HOBBIX 3HAHHIA B TIPOLIECCe

BBITIOJTHEHHS IIPOCKTHBIX U y4eOHO-UCCIIe0BAaTEIbCKUX PadoT;

paboTaTh B TpyMIie ¢ UCTIONHEHUEM PA3TUYHBIX COIHATIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAlIMOHATIBHO PACTIPENENATh ACATEILHOCTh B
HECTaHIAPTHBIX CUTYAIUsX, aJI€KBATHO OIICHUBATh BKJIAJ] KOKIOTO M3
YyYaCTHHKOB TPYIIIEI B PEIIEHHE pacCMaTpUBaeMON POOIIEMBI;

NPOSIBIIATh MOTUBALIMIO K OyyIIel npodecCuoHaIbHON JesTEeNbHOCTH

I10 CIICOHUAJIBHOCTAM (1)I/ISI/IKO-T€XHI/ILICCKOFO HpO(l)HJIiI.
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KonTpoabnbie | IlpakTuyeckun
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padoThbI e padoThI
pecypcbl
Paznea 1. HAYUHBIA METO/] IO3HAHWS ITPUPO/IbI
. bubmuorexa [IOK
11 Hay4unblii MeTO MO3HAHUS TTPUPOIBI 6 https :// m. edsoo. ru/ £16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmmoreka [IOK
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bubmuorexa [IOK
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' MepEeXOIbl https :// m. edsoo. ru/ f16b68d7
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11 KUIACC

KonuvecTBo yacoB DJIeKTPOHHbBIE
HaunmenoBanue pa3iesioB U TeM (uudgposbie)
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bu6anorexa LIOK
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bu6anoreka LIOK
2.1 Mexannueckue KoneOaHus 10 https :// m. edsoo. ru/39859 ef1
but6mmoreka [IOK
2.2 DNEeKTPOMarHUTHbIE KOJIEOaHUsI 15 https :// m. edsoo. ru/39859 efl
MexaHn4eCcKHe U 3JIEKTPOMAarHuTHbHIE bubnuotexa [JOK
2.3 BOJTHBI 10 ! https :// m. edsoo. ru/39859 efl
butmmoreka [JOK
2.4 Onrhia 25 1 https :// m. edsoo. ru/39859 efl
Hroro mo pazaeny 60
Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH
bu6anoreka LIOK
31 Octosb CTO 5 1 https :// m. edsoo. ru/39859 efl
Uroro no pazneny )




Pa3zgea 4. KBAHTOBAS ®PU3UKA

. bubmuoreka [IOK
4.1 KopmyckysipHO-BOJTHOBOH JyaJu3M 15 https :// m. edsoo. ru/39859 ef1
bubmmnorexa IHOK
4.2 Dusuka aroma 5 https :// m. edsoo. ru/39859 efl
43 ®u3nka aTOMHOTO S11pa ¥ JIEMEHTAPHBIX bubnnorexa [HOK
' YaCTHII 5 https :// m. edsoo. ru/39859 efl
Hroro mo pazneny 25

Pasnea 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPODU3IUKHN

b K
5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 12 ht?gﬁﬁ(ﬁe;jigj?u 139859 ef1
Uroro no pazaeny 12
Pa3zaen 6. PUSHUECKHN MPAKTUKYM
. bubmuorexa [IOK
6.1 Pr3AIecKui NPaKTHKYM 16 16 https :// m. edsoo. ru/39859 efl
Htoro no pazneny 16
Pa3nen 7. OGOBIIAIOHIEE TIOBTOPEHHUE
CucremaTtu3zanus u 00o0LIeHE
71 IIPEAMETHOTO COAEPIKAHMS U OIIbITA 1 bubnnorexa [JOK
' NeATEeNbHOCTH, MPUOOPETEHHOTO MPHU 5 https :// m. edsoo. ru/39859 efl
n3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Uroro no pazaeny 15
PezepBHOe Bpemsi 10 bubmmorexa HIOK

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




OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos DJICKTPOHHBIE
Ne Hara uudposBbie
Tema ypoka Konrpoabnbie | IlpakTuyecku
n/n Bcero u3yueHusi | obOpa3zoBaTesibHbIE
padoThI e padoTsI
pecypcsbl
duzuka — pyHIaMeHTabHAS HayKa O bubmuotexa [JOK
1 1 .
pupoae https :// m. edsoo. ru/l beef 346
Hayunblit MeTOZ TO3HAHUS U METOBI bu6nmoreka [IOK
2 . 1 .
HCCIIeIOBaHUS (PU3HYECKUX SBIICHUI https :// m. edsoo. ru/3a7fde 29
DKCHEepUMEHT U TeOpHs B MPOLIecce
3 P pH 5 P 1 bu6nmoreka [IOK
TOSHAHMA HPUPOZIBL. HAOONCHHC 1 https :// m. edso0. ru/34c 49931
HKCIIEPUMEHT B (hU3HKe
4 Crioco06sI n3MepeHust PU3HIECKUX 1 bubmuorexa [IOK
BEJINYMH https :// m. edsoo. ru/ ca2def 03
AOCOMIOTHAS U OTHOCUTETbHAS
5 . 1 bu6nmmoreka [IOK
MOTPEIIHOCTH U3MEPEHUN PU3NUYECKUX https :// m. edsoo. ru/7 f18fda3
BEJIMYMH
MonenupoBanue B pusuke. Poiab u
6 MecTo (pu3uKu B GOpMUPOBAHUN 1 bubnnoreka [IOK
COBPEMEHHOM HayYHOM KapTHUHBI MDA, https :// m. edsoo. ru/ eabbdedl
B MIPAKTUUECKON JIEATEILHOCTH JIFOICH
Mexanundeckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnmoreka [JOK
MEXaHUYECKOro aABvxkeHus. [Ipsmas u https :// m. edsoo. ru/e9a 52102
oOpaTHas 3a/1a4ll MeXaHUKHU
8 Pannyc-BekTop MatepraibHOM TOUYKH, 1 bubmmorexa [JOK




€TI0 MPOCKIMKU HAa OCHU KOOpJAHWHAT.

Tpaexropus. [lepememenue. CKOPOCTb.

WX mpoexiuu Ha OCH KOOPAUHAT

https :// m. edsoo. ru/30a 108a5

PaBHOMEpHOE IpsIMOJIMHEHOE
nBuxeHue. I'papuyeckoe onvicanue

bu6mmoreka [IOK

9 PaBHOMEPHOI'O MIPSMOJIMHEHHOTO https :// m. edsoo. ru/89 ba 7190
JIBYDKEHUS

10 CrnoxxeHue nepeMenieHnii U CKOpOCTEeH. bubnmoreka [JOK
Pemntenue 3agaa https :// m. edsoo. ru/761d18aa
HepaBHOoMepHOE BHKEHHE.

11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. bub6mmorexa [IOK
[IpsiMonvHENHOE NBUKEHUE C https :// m. edsoo. ru/a 99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 pad . bubmuorexa [IOK
TPAMOJIMHCHHOTO BIDKCHIA € https :// m. edsoo. ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBobOoaHoe mageHue. Y CKopeHue

13 CcBOOOIHOTO MMaAeHUs. 3aBUCUMOCTD bu6nmmoreka [IOK
KOOPIUHAT, CKOPOCTH, YCKOPEHHS OT https :// m. edsoo. ru/ f738109¢c
BPEMEHH U UX Tpaduku

14 JIBroxeHue Tena, OPOIISHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https :// m. edsoo. ru/71 chh4f5
KpuBonuneiinoe npmxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasl U JTUHEUHAsS

15 I bu6mmoreka [IOK
CKOPOCTD. LICPHOA 1 HACTOTA. https :// m. edsoo. ru/33196 fhe
LeHnTpocTpeMUTENHHOE U TIOJTHOE
YCKOpEHHUE

16 KonTponbHas pabora no teme bubnnorexka [JOK




"Kuuematuka"

https :// m. edsoo. ru/1242 f32e

[TepBsIii 3axk0H HproTOHA.
NuepruanbHbple CHCTEMBI OTCUETA.

bu6mmorexa [IOK

17 [Ipuanmn otHOcHTenbHOCTH ["amues. https :// m. edsoo. ru/5a9e4a 64
HeunepunanbHble cCICTEMBI OTCUETA
18 Cuna. PaBHOEHCTBYIOIAS CHTIA. bubmuotexa [IOK
Bropoii 3akon HeroTona. Macca https :// m. edsoo. ru/141d3837
19 B3aumoneiictue Ten. Tpetuil 3akoH bu6mmoreka [IOK
HsroTona https :// m. edsoo. ru/57 dba 505
[TpuHn cynepno3uiuu cui. Pemenue
20 PHHIL yHep R bu6nmmoreka [IOK
3a/1ad Ha HPUMCHCHHC 3aKOHOB https :// m. edsoo. ru/ bdf 997fb
HproToHa
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 5 . bu6nmmoreka [IOK
KBUBAJIEHTHOCTh TPABUTAIIMOHHOMN 1 https :// m. edsoo. ru/9 aba2h0a
MHEPTHOM MACChI
99 Cuna TSKEeCTH U YCKOPEHHUE bubmuorexa [JOK
CcBOOOIHOTO IMACHUS https :// m. edsoo. ru/22757 26
JIBim>keHre HeOEeCHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHHKOB. [lepBas bubnnoreka [IOK
KOCMHYECKast CKOPOCTh. 3aKOHBI https :// m. edsoo. ru/11 abfa0a
Kennepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https :// m. edsoo. ru/0 ae2cd 84
Cuna tpenus. [Ipupona v BUabI cui bubmuotexa [JOK
25 TpeHus. J|BUKEHHE B KUIKOCTH U rase ¢ https :// m. edsoo. ru/1 fa 86499
Y4E€TOM CHJIBI COIIPOTUBIICHUS CPEJIbI https :// m. edsoo. ru/2 ch 29676
26 Hasnenue. I'uagpoctatuueckoe bubnnoreka [IOK

nasnenue. Cuna Apxumena

https :// m. edsoo. ru/a 28aa7ad




AOCOIIFOTHO TBEPJI0€ TEJIO. bubmotexa [JOK
27 [ToctynarensHoe 1 BpalaTeabHOE bubnnoreka [IOK
JIBUKEHHUE TBEPAOTO Teia https :// m. edsoo. ru/2b95d57e
98 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bu6mmorexa [IOK
Bpaienus. [1neqo cubl https :// m. edsoo. ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepAoMYy Teny. LleHTp Tsokectu Tena. bubnnoreka [IOK
Y cioBus paBHOBECHS TBEPOIO Tea. https :// m. edsoo. ru/9 aa 79a7d
Bupsl paBHOBECHS
bu6mmoreka [IOK
30 Pewenue 3ana4 https :// m. edsoo. ru/ dclcaacO
31 Kontponbhas paboTa o teme bubmuotexa [JOK
"naamuka. CtaTuka TBepaoro Teia" https :// m. edsoo. ru/9 f5a 574c
NMnynbc MmaTepuanbHONU TOUYKH,
39 CHUCTEMBI MaTE€pUaAIbHBIX TOUEK. LIeHTp bubmotexa [JOK
MAacCC CUCTEMbI MaTEPUATBHBIX TOYEK. https :// m. edsoo. ru/4 bb8294b
Teopema o ABMKEHUU TIEHTPA Macc
HMnynibe CHITBI 1 I3MEHEHHE UMITYJThCa
33 y3 Y bu6mmoreka [IOK
TeJa. SaKOH COXpAHCHIA NMITYIILCA. https :// m. edsoo. ru/13 f0a 221
PeaktnBHOE NBHKEHUE
MomeHT umIysibca MaTepUAIbHON
34 Touku. IIpencrasienue o coxpaHeHUU bub6mmorexa [IOK
MOMEHTa UMITYJIbCA B LICHTPAJIbHBIX https :// m. edsoo. ru/d6532eh9
TOJISIX
35 p bubmuorexa [IOK
CIICHHUE 3a/1a4 https :// m. edsoo. ru/ f7706d63
36 Pabora cuipl Ha MaTOM U HA KOHEYHOM bubnmoreka [JOK

nepemenieHuu. I'papuyueckoe

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




npeicTaBiIeHre paboThl CUITBI.
MOIIHOCTE CUJIBI

Kunernaeckas sueprus. Teopema 06

37 N bubmuotexa [JOK
W3MCHCHUN KHHETUYCCKOU YHEPT U https :// m. edsoo. ru/9a5e2e 74
MaTepHaIbHON TOUKHU
[ToTeHnMaIBHBIC U HETIOTCHITHATEHBIC

38 I B bu6mmorexa [IOK
cwibl. [loTernmansHas 3ueprus. Bropas https :// m. edsoo. ru/554 bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KOcMUYeCKasi CKOPOCTh. CBSI3b

a00TBI HEMTOTCHIIUATBLHBIX CHJI C

39 P N bubmuorexa [IOK
M3MEHEHHEM MEXaHHYECKOH dHeprun https :// m. edsoo. rul f57bde 01
CUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHHYECKON YHeprun
Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

40 v byt 5 yipy N bubmuorexa [IOK

PABHCHUC bCPHYIUTH JUL HACATEHON https :// m. edsoo. ru/ f30f 43b6
KHUJIKOCTU
KonrtpomnbHas paborta o Teme "3aKoHbl bub6nuorexa LIOK

41 " h .

COXPaHECHUS B MEXAHUKE ttps :// m. edsoo. ru/474e7c4a
Pa3Butue npeacrasnenuii 0 npupoe

42 OP P pMKT bu6nmmorexa [IOK
Ter10Thl. OCHOBHBIE TOJIOKEHUS . https *// m. edsoo. ru/b0a 4445f
Juddysus. BpoyHoBckoe nBrmkeHne
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U

43 X bu6mmoreka [IOK
TBEPJBIX TCII. AAPAKTCP ABIDKCHUA 1 https :// m. edso0. ru/c 44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYIT (AaTOMOB).

44 K m bu6mmoreka [IOK

OJIMHCCTBO BOIICCTRA. LI0CTOAHHAA https :// m. edso0. ru/c5h72ab7
ABorazipo
45 Temneparypa. TennoBoe paBHOBecHE. bubnnoreka [JOK




[ITkana [lenscus

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

46 p bubmuorexa [IOK
CIICHHUC 3a/1ad https :// m. edso0. ru/1531 ahas
bu6 OK
47 Wneanpublil ra3. ['a3oBble 3aKOHBI htI{IszT/P/I%T.iIéasloI(;I. ru/1 deb 2367
48 VYpasuenue MenaeneeBa-Knamneiipona. bubnuotexa [IOK
Pemenue 3anau https :// m. edsoo. ru/8d12c 328
49 AbcomoTHas TeMIieparypa. 3aKoH bubnnoreka [IOK
JanpToHa https :// m. edsoo. ru/14e 02d1f
50 N3onporneccsl B uaeanbHOM rase ¢ bubnnoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https :// m. edsoo. ru/68878d51
I'paduueckoe npeacrapiieHre
51 pacp ] PeA bubmmorexa [IOK
M30IPOLCCCOB. M30TCPMA, N30X0pd, https :// m. edsoo. ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocnognoe ypapuenne MKT https :// m. edsoo. ru/c 8094721
53 p bu6nmmoreka [IOK
CIICHHUC 3a/1ad https :// m. edsoo. ru/10265a 05
CBs13b a0COTIOTHOM TEeMIIEpaTyPhI
TEPMOIUHAMUYECKONU CUCTEMBI CO
54 CpeaHe KHHeTHIECKON dHEeprueh https://m.edsoo.ru/c38af875
MOCTYIATEeNFHOTO TEIJIOBOTO ABMKCHHUS
e€ JacTull
55 O0001IeHNEe U CUCTeMAaTH3aIHs 3HAHUN bubnmoreka [JOK
o teme "OcnoBbel MKT" https :// m. edsoo. ru/09d12fd8
KonTponbhas pabora no teme "OCHOBBI bubnnoreka [IOK
56 MKT" https :// m. edsoo. ru/13 adad 59
57 TepMoauHamMuyeckasl cuctema. 3ajaHue bu6nuoreka [IOK




BHEIIHUX ycnoBul 1uist T/l cucteMsl.

BHeninue v BHyTpeHHUE MapaMeTPhL.
[TapameTpsl T/ cuctembl Kak cpeaHue

3Ha4YCHUA BCIIMYHUH, OIIMCBIBAIOITHUX eé
Ha MUKPOCKOITMYCCKOM YPOBHC

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

HyneBoe Hauano TepMOAMHAMUKH.

bu6nuorexa LIOK

58 CamonpoussoibHas penakcanus TJ| https :// m. edsoo. ru/8 ec 512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens ueanbLHOro raza B bubmuorexa [IOK

59 TepMOJANHAMUKE. Y CJIOBUS https :// m. edsoo. ru/2935500
MPUMEHUMOCTH 3TOM MojAeIn 1

50 VYpaBuenue MenaeneeBa-Knaneiipona u bubnmnoreka [JOK
BBIPAYKEHHE 11 BHYTPEHHEN dHEPTUU https :// m. edsoo. ru/ ba 1178d0
Bripakenue 11 BHyTpeHHEN SHEPTUn

61 OJTHOATOMHOTO HJICATHHOTO Ta3a. bubnnoreka [JOK
KBazucrarnyeckue u HECTaTUUCCKHE https :// m. edsoo. ru/ acbcac 15
MPOLIECCHI
DnemeHTapHas paboTta B

62 TepMoarHamMuKe. Beraucienue paboTsl bubmuotexa [JOK
1o rpaduKy mporiecca Ha pV- https :// m. edsoo. ru/741d5738
JarpaMMe
Tennonepenaya kak crmocod M3MEHEHUS

. bubmuotexa [IOK

63 BHyTpeHHeH sHepruun T/l cuctemsl 6e3 https :// m. edsoo. ru/3d734561
COBEpIIEHMsI pabOThI

64 KoHnBek1ius, TeraonpoBOHOCTb, bu6mmoreka [IOK
U3JIy4CHHE https :// m. edsoo. ru/157b54cd

65 KomuuaectBo Temnotel. TemmoéMKocTh bu6mmoreka [IOK

Tena. Y IelIbHas U MOJIsIpHast

https :// m. edsoo. ru/7 ba 67355




TEIJI0EMKOCTH BellleCcTBa. Y aelIbHas
TEIJIOTa CTOPAHMSI TOTLJINBA

Pacuér konudecTBa TEIIIOTHI pU

bu6mmoreka [IOK

66 Terjonepeaaye https :// m. edsoo. ru/1 db5ad4e
67 [TonsTue 00 aguabaTHOM MpoIEcce. bu6nuorexa [IOK
IIepBeIii 3aK0OH TEPMOAUHAMUKHI https :// m. edsoo. ru/d8098824
KonudecTBo TermmoTs! U paboTa Kak
68 . bubmuorexa [IOK
MECpBI HSMCHCHIA BHYTPCHHCH SHEPTIHN https :// m. edsoo. ru/h047alcd
T]I cuctemsbl
BTtopoii 3aKk0H TepMOJMHAMUKY J1JIS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuotexa [JOK
nporeccoB. HeoOpatumocTh https :// m. edsoo. ru/c6f4f 464
MIPUPOHBIX MTPOIIECCOB
[IpuHIMIIBI 1EICTBUS TEMIOBBIX bu6nmmoreka LIOK
70 maruH. KI1J] https :// m. edsoo. ru/2e 945513
71 MaxkcumansHoe 3Hadenre KIIJI. Iukin bu6nmmoreka [IOK
Kapno https :// m. edsoo. ru/ fe 3857h9
79 p bubmuorexa [IOK
CIICHHUC 3a/1ad https :// m. edsoo. ru/b3efa 18b
DKOJIOTUYECKHE aCTIEKThI
73 HUCIOJIL30BAHUS TEIJIOBBIX JIBUraTEICH. bu6nuoreka [IOK
TennoBoe 3arps3HeHUE OKPYKAIOIICH https :// m. edsoo. ru/9867 aaa’
cpeabl
74 p bubmuorexa [IOK
CHICHHE 337124 https :// m. edsoo. ru/c8c 70432
O06o01eHre 1 cucTeMaTru3aIus 3HaHAK
" bubmuorexa [IOK
75 o Teme "Tepmonunamuka. TernaoBbie

MaIuHbe"

https :// m. edsoo. ru/28d62b3f




KonTponbHas pabora no teme

bu6mmoreka [IOK

6 "Tepmoaunamuka. TernaoBble MAaIIUHBI" https :// m. edsoo. ru/1b6e 26¢5
[TapooOpa3zoBaHue U KOHICHCAIIHS.
77 " v bu6mmoreka [IOK
CIIAPCHHUC N KUIICHAC. Y ICIIbHAA https :// m. edsoo. ru/6 f8e 6777
TEIJI0Ta MapooOpa3OBaHM
Hacepiienapie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTE IDIOTHOCTH
M JTaBJICHUA HACBHIIIIEHHOTO apa OT
78 P bubmuorexa [IOK
TCMIICpaTyphl, UX HE3aBHCUMOCTE OT https :// m. edsoo. ru/ f5¢ 17d02
00BbEMa HACHIIIICHHOTO TIapa.
3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT
JABIIEHUS B )KUIKOCTH
79 Brnaxnocts Bo3yxa. AOCOMIOTHAS U bu6mmoreka [IOK
OTHOCHUTEIbHAs BJIaXKHOCTh https :// m. edsoo. ru/30 ebbb 79
80 p bubmuorexa [IOK
CIICHHUC 3a/1ad https :// m. edsoo. ru/18e 95ff3
TBépnoe teno. Kpucrannuueckue n
81 A . bu6nuoreka [IOK
aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB https :// m. edsoo. ru/20a 88a 03
KpPUCTAIJIOB
[InaBiienne u KpUCTaIIIU3ALIMS.
82 v bu6nmmorexa [IOK
ACIbHASN TCIIOTA TITABIICHA. https :// m. edsoo. ru/6 ee 91e9f
CyOmumarnys
edopManiy TBEPIOTO TENA.
83 g $op P C M bu6nmoreka [IOK
aCTDKCHAC 1 CKATHC. LABHT. VIOIYJTb https :// m. edso0. ru/ dalaab 10
HOnra. [Ipenen ynpyrux nedopmanmii
TemioBoe pacuMpeHne KUAKOCTEN U
N bubmuotexa [IOK
84 TBEPABIX TEJI. AHTAPMOHH3M TEILIOBBIX

KoJIeOaHUIl YaCcTHI] BENSCTBA

https :// m. edsoo. ru/7 babedf2




85 [IpeoOpa3oBanue sHEPTUH B Pa30BBIX bubnnoreka [IOK
nepexoaax https :// m. edsoo. ru/97a 0672f

bu6nmmoreka [IOK

86 YpaBHeHHE TEMIOBOTo dananca https :// m. edsoo. ru/ ab 1521fb

87 p bubmuorexa [IOK

CIICHHUC 3a/1ad https :// m. edsoo. ru/8 ab7f40d
[loBepxHOCTHOE HATSAKEHUE.

a8 Kanunnspuele siBinenus. [lapnenue noa bubmuorexa [IOK
HCKPUBJIEHHOMN MTOBEPXHOCTHIO https :// m. edsoo. ru/b42f1f 97
xuakoctu. @opmyna Jlannaca
O00011IeHrEe U cCUCTEMAaTU3ALIN 3HAHUI

" bubmuotexa [JOK

89 10 TEMC AFperaTHLIe COCTOAHUA httpS -/ m. edso0. ru/0b52575¢

BeniecTBa. Da3zoBbie mepexoanl”
Kontponbhas paboTa o teme
" bubnnoreka [IOK

90 ArperaTtHble COCTOSTHUS BEIIECTBA. https :// m. eds0o. ru/7 dc2a 739
da3oBbIe IEpEXOAbI"

DneKTpu3anus Tei U e€ MPOsBICHUS.

o1 DnekTpuyeckuii 3apsia. [[Ba Buna bubnmoreka [JOK
AJIEKTPUUECKUX 3apsii0B. [IpoBOIHUKH, https :// m. edsoo. ru/1 aff 445f
JTUDJIEKTPUKHU U TIOTYIIPOBOTHUKH
DJIeMEHTapHBIN AIEKTPUUCCKUN 3apsijl.

P P P bubmuorexa [IOK

92 3aKOH COXpaHEHUS IEKTPUUECKOIO https :// m. edsoo. ru/ fA9afd 24
3apsia

93 Bsaumopencrtue 3apsnoB. Toueunsie bub6mmorexa [IOK
3apsaabl. 3akoH Kymnona https :// m. edsoo. ru/445b7746

bubmuorexa [IOK

94 Pemenue 3amau https :// m. edsoo. ru/6b87ec5a

https :// m. edsoo. ru/08 fc 19hc




DnekTpuyeckoe notie. Ero neiicteue Ha

bu6mmoreka [IOK

95 AJICKTPUYECKUE 3aPsiIbl https :// m. edsoo. ru/05c6bfal
Hanpsox€HHOCTD 3JIEKTPUYECKOTO OIS,

9% [TpoOHerIit 3apsia. JIluaum bubmuotexa [JOK
HAIPsKEHHOCTHU JIEKTPUYECKOTO TO0JIA. https :// m. edsoo. ru/3 dac 6957
OXHOPOTHOE ATEKTPUICCKOE TT0JIC
[ToreHnMaTBLHOCTH bu6mmorexa [IOK

97 3JIEKTPOCTATUYECKOTO NoJiA. Pa3HOCTH https :// m. edsoo. ru/8002144
MOTEHIIMAJIOB U HAIPSKEHUE 7
IToTennuannpHas SHEpPrud 3apsaaa B

98 B P Il)_IH bubmuorexa [IOK
ANEeKTpocTaTudeckoMm mose. [lorennuan https :// m. edsoo. ru/ af5fa 389
ANEKTPOCTATHYECKOTO TIOJISI
CBs13b HaNPSYKEHHOCTHU NOJIS U

99 bubmuorexa [IOK
pasHOCTH HOTCHIHAIOB JTA https :// m. edsoo. ru/ df7a 6838
ANEKTPOCTATHYECKOTO OIS

100 [TpuHuMD cynepno3unuu bubmmorexa [IOK
AJICKTPUUECKUX TOJIEH https :// m. edsoo. ru/0 cfe4aée

bu6mmoreka [IOK

101 Pewenne sana4 https :// m. edsoo. ru/5a 582263

102 [Tone Toyeunoro 3apsaa. [lone bubnnoreka [IOK
PaBHOMEPHO 3apsHKEHHOM chepbl https :// m. edsoo. ru/b297b5¢3
[Tone paBHOMEPHO 3apsIAKEHHOTO 1O

103 618 N bu6mmoreka [IOK
00BEMY I1apa. 11071¢ paBHOMCPHO https :// m. edsoo. ru/ f7a 665ee
3apsHKEeHHON OECKOHEYHOM ITOCKOCTH

104 ITpoBOAHMKH B 3JIEKTPOCTATHUECKOM bubnnoreka [IOK
rmoJjie. YCI0BHUE PaBHOBECHS 3apsiI0B https :// m. edsoo. ru/32405 eab

105 JINDIIEKTPUKY U TIOJYIIPOBOJHUKH B bubnnoreka [IOK

OJICKTPOCTATUYCCKOM II0JIC

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




Konpaencarop. 21eKTpoEMKOCTh

, bubmuotexa [JOK
106 | xommeHcaropa. DIEKTPOEMKOCTh https :// m. edsoo. ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeqUHEHNE bubmuotexa [IOK
KOHJICHCATOPOB https :// m. edsoo. ru/d11e8ce7
108 ITocnenoBaTenbHOE COeIUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https :// m. edsoo. ru/le 992920
bu6mmoreka [IOK
109 DHeprusi 3apsH>KeHHOT0 KOHJIEHCATOpa https :// m. edso0. ru/73a 34f18
bu6nuorexa [IOK
https :// m. edsoo. ru/5 fh2ach5
110 | Pemenne sanad https :// m. edsoo. ru/2743404
g
111 JIBr>keHuE 3apsiKEHHON YaCTHULIbI B bubmuorexa [IOK
OJHOPOJHOM BJIEKTPUYECKOM TIOJIE https :// m. edsoo. ru/8341d6ac
112 Pemenue 3amau
113 O06001eHre U cucTeMaTU3aIus 3HaHUH bubmuorexa [IOK
o Teme "DieKkTpuueckoe mnoie" https :// m. edsoo. ru/5752603 f
114 Kontposnbhas pabota o teme bubnuotexa [IOK
"DnexkTpuueckoe mnose" https :// m. edsoo. ru/ cefe 90e9
Cuna Toka. [locTossHHBIN TOK. Y CIIOBHS
115 bubmuorexa [IOK
CYHICCTBOBAHUA HOCTOAHHOTO https :// m. edsoo. ru/233311b5
ANEKTPUIECKOTO TOKA
bubmuorexa [IOK
116 | MHcrounuku Toka. Hanpsxenue u D/1C https :// m. edsoo. ru/0839a 115
117 3akon OMa 1 yJacTKa IElu. bubnmoreka [JOK
DIIEKTPUYECKOE COMPOTUBIICHUE https :// m. edsoo. ru/ f14f 251e
118 3aBUCUMOCTb CONPOTUBIICHUS bubnnoreka [JOK




OAHOPOJHOTO IMMPOBOAHHKA OT €TI0
AJIMHBI U IUI0Iaax IOnepeuYHoro

CCUCHUA

https :// m. edsoo. ru/95 fcdf 51

VnenpHOE COIIPOTUBJICHUEC BCIICCTBA.

bu6mmorexa [IOK

119 Pemenne 3anau https :// m. edsoo. ru/437 8300
120 [TocnenoBarenbHOE, MapalieIbHOE, bu6mmoreka [IOK
CMENIaHHOE COEJTMHEHHE TTPOBOTHUKOB https :// m. edsoo. ru/236 f7e 07
121 Pacu€T pa3BeTBIEHHBIX JIEKTPUUECKUX bubmuotexa [JOK
ueneii. [Ipasuna Kupxroda https :// m. edsoo. ru/1794 cf 37
bu6nuoreka [IOK
122 | Pewenue 3aza4 https :// m. edsoo. ru/3881b469
123 Pabora snexTprudyeckoro Toka. 3akoH bubnmnoreka [JOK
Jlxxoyns —Jlenna https :// m. edsoo. ru/a 3605c5¢c
bubmuorexa [IOK
124 | Pemenue 3ana4 https :// m. edsoo. ru/6761 bfof
MOIIHOCTH JIEKTPUUECKOTO TOKA.
195 T B P bu6nuorexa LIOK
CIIOBAS MOIIHOCTD, BBIACIACMAs Ha https :// m. edsoo. ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 | Pemenue 3amaq https :// m. edsoo. ru/ eb 72fc 24
O/1C u BHyTpEeHHEE COTIPOTUBIICHNE bubmuotexa [IOK
127 HCTOYHHKA TOKA https :// m. edsoo. ru/72d453af
128 3axon OMa Jy1st TOJTHOM (3aMKHYTOM ) bubmuotexa [JOK
AJICKTPUYECKOM IEITH https :// m. edsoo. ru/221 f40fb
bu6nmoreka [IOK
129 | Pemenme 3ana4 https :// m. edsoo. /35806679
130 MOUIHOCTh NCTOYHHMKA TOKA bubmmorexa [IOK

https :// m. edsoo. ru/a0ae 51d8




bu6nmmoreka [IOK

131 | Koporkoe 3ambIKatue https :// m. edsoo. ru/546 f5632

bubmuorexa [IOK

132 KonneHncarop B 11enu mocTOSSHHOTO TOKa https :// m. edsoo. ru/35368 f3e

bubmuorexa [IOK

133 | Pemenue 3azaq https :// m. edsoo. ru/4410 cef0

134 Pemenue 3agau nmo teme "IlocTossHHBINM bubmuorexa [IOK
ANEKTPUUYECKUN TOK" https :// m. edsoo. ru/a 7340a 29
Pemrenue 3agau mo treme "IlocTossHHBIN bu6mmoreka [IOK

135 AIEKTPUIECKUN TOK" https :// m. edsoo. ru/744261h8
Pemrenue 3agau mo treme "llocTossHEBIN bu6mmoreka [IOK

136 AJICKTPUICCKUNA TOK" https :// m. edsoo. ru/ eh5d4687
O06o001eHre 1 cucTeMaTUu3aIs 3HaHUM

" . . bubnnoreka [IOK

137 110 Teme "[IoCTOSTHHBIN 2JIEKTPUYECKUN https :// m. edsoo. ru/ bfd7a 050
TOK"

138 KonTponbHas pabora no teme bubnuoreka [IOK
"[TocTOsTHHBIN PTEKTPUIECKUNA TOK" https :// m. edsoo. ru/1885 ddfl
DnexTpuyeckas MpOBOAUMOCTh

P poBon . bu6mmoreka [IOK

139 | pa3nMuHBIX BEMIECTB. DIIEKTPUUESCKHUMA https // m. edsoo. ru/ da 794295
TOK B MeTayiaXx. CBEpXIpPOBOANMOCTD
One €CKUH TO acTBopa

JIEKTPUUYECKUN TOK B pACTBOpAX H Bu6morexa [IOK

140 pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHBI https :// m. edsoo. ru/4b423491

@Dapanes U1 JIEKTPOIU3a
bu6 OK

141 DnexTpuueckuil Tok B razax. [Inmazma ht?psjfﬁﬁégdasg_}). (/9249276
DNEeKTPUYECKHUIN TOK B BAKYyMe. bubmuotexa [IOK

142 BakyyMmHbIe TprOOpsI https :// m. edsoo. ru/2E+160

143 DJIEKTPUYECKUI TOK B bubnnoreka [JOK




MOJIYIIPOBOJJHUKAX

https :// m. edsoo. ru/ ab 61c¢ 660

144

[TonmynpoBOIHUKOBBIE TPUOOPHI

bubmuorexa [IOK
https :// m. edsoo. ru/8362220

0

145

@U3NYECKU IPAKTUKYM 110 TEME
"HM3MepeHune cuiibl TOKa U HaIlpsKEHUS
B IIENI1 IOCTOSIHHOTO TOKA TP MOMOILU
aHaJIOTOBBIX M IU(POBBIX
M3MEPUTENBHBIX MPUOOPOB" WK
"3HaKOMCTBO ¢ LU(POBOMH
naboparopueii mo pusuke. [Ipumepsr
U3MepeHus: GU3NYECKUX BEJIHUYUH MIPU
MOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

bu6mmoreka [IOK
https :// m. edsoo. ru/5643 ea 56

146

DU3NYECKUI TPAKTUKYM I10 TEME

"N3y4yeHrne HepaBHOMEPHOTO IBUKEHHUS
C LIEJIBI0 OMPEACICHUS MTHOBEHHOM

ckopocTH"

bu6mmoreka [IOK
https :// m. edsoo. ru/ f6292f5f

147

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHUsl Ipu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JIBIDKEHHH 10 HAKJIOHHOM MJIOCKOCTH"
nnu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH NMPU PAaBHOYCKOPEHHOM
JIBIDKCHUN"

bubmuorexa [IOK
https :// m. edsoo. ru/6960b6ef

148

OU3NYECKUI TPAKTHUKYM I10 TEME

"N3mepeHue yCKOpeHHs CBOOOTHOTO
nagenus” win "M3ydeHue aABUKEHUS

Tea, OPOIIEHHOIO TOPU30HTAIBHO"

bu6mmoreka [IOK
https :// m. edsoo. ru/d1lea 2402

149

DU3HYECKUI NPAKTUKYM IO TEME

bu6mmorexa [IOK




"N3yueHne NBUKEHU Tela 10
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJYJTIO
ckopoctbio" unu "HccienoBanue
3aBHCUMOCTH NepHoAa oOpaleHus
KOHMYECKOT0 MasiTHUKA OT €ro
napameTpoB"

https :// m. edsoo. ru/ bcf 53514

150

PuU3NYECKUN IPAKTUKYM 110 TEME
"M3MepeHune paBHOJCUCTBYIONIEH CHUITBI
IIpU JIBUKEHUH OpYyCKa M0 HaKJIOHHON
mwiockoctu" win "IIpoBepka rumnoTessl o
HE3aBUCHUMOCTU BPEMEHHU JABUKECHUS
Opycka Mo HaKJIOHHOM MIIOCKOCTH Ha
3a/IaHHOE PAcCCTOSIHUE OT €ro Macchl'”

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

151

@U3NYECKUI IPAKTUKYM I10 TEME
"UccneqoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
PE3UHOBOM 00pa3sIle, OT UX
nedopmarnun" win "M3ydueHue
JIBUYKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6J10K"

bu6mmorexa [IOK
https :// m. edsoo. ru/b55h81al

152

OuU3MYECKU IPAKTUKYM 110 TEME
"Uzmepenue korddunrenTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 duiinenrta
3aBucumoctu Frp(N)" win
"HccnemoBanue NBHKEHUS OpycKa 1Mo
HAKJIOHHOH INIOCKOCTH C TIEPEMEHHBIM
Koa(purmeHTOM TpeHUs" WK
"N3yueHue nBUKEHUS rpy3a Ha Baly C

bu6nuorexa LIOK
https :// m. edsoo. ru/b83b1607




TpeHueM"

153

DU3NYECKUN IPAKTUKYM I10 TEME
"HcenenoBanue ycioBUN PaBHOBECHS
TBEPIIOTO TEJA, UMEFOIIETO OCh
BpaieHus" i "KonctpyupoBanue
KPOHILUTEHHOB U pacuéT cuil yrnpyroctu"
iy "M3ydeHne ycToMuuBOCTH
TBEPAOIO TEJA, UMEIOLIETO IUIOMAAb
ornops!"

bu6mmoreka [IOK
https :// m. edsoo. ru/4a 04f4f7

154

DU3NYECKUI TPAKTUKYM I10 TEME
"U3Mepenue uMirysbca Tesa mno
TopMo3HOMY yTu'" unu "U3mepenue
CHWJIBI TATH, CKOPOCTH MOJIETN
AJIEKTPOMOOMIIS U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS
UMITyJIbCa Tela C UMITYJIbCOM CHIIBI"
nnu "HccnenoBanue coXpaHeHus
UMITyJIbCa IPU yIIPYTOM
B3auMozeiictBun" unu "M3mepenue
KMHETUYECKOW YHEPTUU TeJa 10
TOPMO3HOMY NIyTH"

bubmuorexa [IOK
https :// m. edsoo. ru/856 fh28e

155

OuU3MYECKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pEKOMEHJ0BaHO UCIIOIb30BAHUE
1upoBoi 1abopaTopun)" Uin
"N3yueHne u30X0pHOro npoiecca’ uiu
"N3yuenune nzobapHoro npouecca' uiu
"IIpoBepka ypaBHEHUs COCTOSIHUSA"

bu6mmoreka [IOK
https :// m. edsoo. ru/e0fe7e 07

156

DU3HYECKUI IPAKTUKYM IO TEME

bu6mmorexa [IOK




"U3mepeHue yienbHON TEmI0EMKOCTH"
nmn "HccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa' UIN
"HUccimenoBanue agnabaTHOTO
npouecca” nin "N3yuenue
B3aUMOCBSI3U DHEPTUU
MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U

TEMIIEpaTypbl KHIECHUS KUJKOCTEH"

https :// m. edsoo. ru/2 f2faa 61

157

OU3NYECKUI TPAKTHUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEMN
UCIapeHus KUIKOCTeN" niun
"N3mepeHue yaebHOM TEMIO0ThI
maBieHus apaa" wim "M3ydenue
CBOWCTB HACBHIIIEHHBIX ApOB' HIIH
"H3mepenne abCOTIOTHOHN BIAYKHOCTH
BO3/lyXa U OLIEHKA MaccChl IapoOB B
nomenienun". amepenue

ko3¢ duUlMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bu6nmoreka [IOK
https :// m. edsoo. ru/6bla 23b5

158

OuU3NYECKU IPAKTUKYM 110 TEME
"HaGnronenre npeBpalieHus SJHEpruu
3apsSKEHHOT'0 KOHEHCATOPa B SHEPTHUIO
W3JIy4EeHHs CBETOAMO A" UITH
"N3y4yeHue NpoTeKaHus TOKa B LIETIH,
cojiep KaIieit KonaeHcaTop'" uiu
"Pacnipenenenue pa3HoCTH
MMOTEHITUAJIOB (HAIPSDKEHUS ) TIPH
MOCJIEZIOBATEILHOM COEIMHEHUHU
KOHJICHCATOPOB"

bubmuorexa [IOK
https :// m. edsoo. ru/ ec 424377




@U3HYECKUI MPAKTUKYM IO TEME
"HccnenoBaHue CMEIIaHHOTO
COEJIMHEHUSI PE3UCTOPOB" MU

bu6nuorexa LIOK

n
159 W3mepenue yaenbpHOTo COPOTUBICHUS https *// m. edsoo. ru/2b179d98
npoBoaHuKoB" win "HMccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpspKEHUs U1 JJaMITbl HAKaJlMBaHUA"
OU3NYECKUI TPAKTUKYM I10 TEME
"HaGnronenue snexrponuza" win
"U3mepenue 3apsia 0THOBAJICHTHOTO
160 noHa'" unu "Uccienosanue bu6nuorexa LIOK
3aBUCUMOCTH COITPOTUBIICHUS https :// m. edsoo. ru/64b6e 901
TEPMOPE3UCTOPA OT TEMIEPaTyphl" UITU
"CHATHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKH aroaa"
PeseprubIil ypok. O6001meHre 1
. bubmuotexa [JOK
161 cUCTEMaTHU3alMs 3HAaHUH 110 TEME https :// m. edsoo. ru/ ed 017d93
"KunemaTtuka"
PeseprubIil ypok. O600meHue 1
. bubmuorexa [IOK
162 CUCTEMATHU3AINS 3HAHUH 110 TEME https :// m. edsoo. ru/3149956b
"Jlunamuka"
PesepBubiil ypok. O600611eHIE 1
. bubnuotexa [IOK
163 f(HjCTeMaTmaum 3HaHHH”H° Teme https :// m. edsoo. ru/0 f9752ac
TaTHUKa TBEPJIOTO Teja
PesepBubiil ypok. O600611eHIE 1
. bubnmoreka [JOK
164 cUCTEMATHU3AIMs 3HAHUH 10 TEME https :// m. edsoo. ru/6c0dface
"3aKOHbBI COXpaHEHUS B MEXAHUKE"
165 | PesepsHslil ypok. O600IICHHE U bubnmoreka [JOK

CHCTeMAaTH3aIus 3HaHUM T10 TeMe

https :// m. edsoo. ru/ de 148976




"OCHOBBI MOJIEKYJIIPHOKNHETUYECKON

Teopun"

Peseprubiil ypok. O6001eHue 1

bu6mmoreka [IOK

166 CHUCTEMATU3alUs 3HAHUM 10 TEME 1 https // m. edsoo. ru/0 bee 77¢l
"TepmoauHamuka. TenjaoBbie MalIMHbI"
Peseprubiil ypok. O60061eHue 1
167 CHUCTEMaTH3allMsl 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHHSI BEILIECTBA. https :// m. edsoo. ru/59 ca5c¢ 91
dazoBble nepexobl"”
PesepubIil ypok. O6001IeHHE 1
P P 111 bubmuorexa [IOK
168 cUCTEMATHU3AIMs 3HAHUH 10 TEME 1 https :// m. edsoo. ru/ £2381c0c
"DnekTpuyeckoe nose"
PesepBubiil ypok. O000IICHHE 1
P P ill bubnmoreka [JOK
169 CUCTEMATHU3AINs 3HAHUH 10 TEME 1 https :// m. edsoo. ru/3 cae6dal
"ITocTOSIHHBIN IEKTpUYECKUI TOK"
PesepBubIil ypok. O6001ICcHUE 1
170 P P le = 1 bubmumorexa [IOK
CUCTEeMaTH3aIis 3HaHU| 1o Teme "Toku https :// m. edsoo. ru/ cc 7681d4
B pa3JIM4yHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KUIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbie | IIpakTuyecku
n/n Bcero n3ydeHusi | o0pasoBaTebHbIE
padoThI e padoThbl
pecypcsl
B3anmopeiicTBie OCTOSHHBIX
A bu6nuorexa LIOK
1 MarHuTOB U MPOBOJAHUKOB C TOKOM. 1 https :// m. edsoo. ru/487a 8593
MarnutHoe nosue. ['unoreza Amnepa
BexTtop MarHUTHOM UHAYKIUH.
P AV bubmuorexa [IOK
2 TIpHHIHT CYNEpTOSALIHA MaTHATHBIX 1 https :// m. edsoo. ru/4clabcch
nosie. JINHUY MarHUTHON MHYKIIMKU
3 MarauTHo€ 1oJie MPOBOIHUKA C 1 bu6nmoreka [IOK
TokoM. OnBIT Ipcrena https :// m. edsoo. ru/d35d5262
4 Cuna Amniepa, €€ HanpaBJIEHUE U 1 bub6nuorexa LIOK
MOZYJIb https :// m. edsoo. ru/26d9c5ha
5 p 1 bubmuorexa [IOK
CIICHAC 3311 https :// m. eds00. ru/a 37a0c 21
6 [Ipumenenune 3akoHa Ammnepa. 1 bub6mmorexa [IOK
DNEKTPOU3MEPUTETHHBIE TIPUOOPHI https :// m. edsoo. ru/ ad 7718d7
Cuna JlopeHua, e€ HarpaBleHHUE U
7 MOAYIb. JIBUKEHHUE 3apSKECHHOMN 1 bub6nuorexa LIOK
YaCTHULIbI B OJJHOPOJHOM MarHUTHOM https :// m. edsoo. ru/c 97afaal
1oJie
8 p 1 bubmuorexa [IOK
CIICHHE 337124 https :// m. edsoo. ru/504e 98¢7
bubmuorexa [IOK
9 Pabora cubt Jlopera 1 https :// m. edsoo. ru/d518be4b




bu6nmmoreka [IOK

10| Pemenne 3azau https :// m. edso0. ru/93617 bd9
MarnuTHO€ 1oJie B BEIIECTBE.
11 o bu6nmmoreka [IOK
CPPOMArHCTHKH, Mapa- 1 https :// m. edsoo. ru/30 ff 9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
bu6mmorexa [IOK
12 eppomarnerrkos. IIpumeHenne https :// m. edsoo. ru/0b58190a
dbeppOoMarHeTHKOB
Pemmenue 3agad mo reMme "MarauTtHoe bu6mmoreka [IOK
13 mojie" https :// m. edsoo. ru/5b55¢ 307
14 Pemmenue 3aga4d mo reMme "MarauTtHoe bu6mmoreka [IOK
mojie" https :// m. edsoo. ru/41c4ae8a
SIBrieHUE HIEKTPOMATrHUTHOMN
. bu6nmmoreka [IOK
15 nHAyKIUU. [I0TOK BEKTOpa MarHUTHOU https :// m. edsoo. ru/b3efa0cl
WHYKITUU
bu6nmmoreka [IOK
16 | SAC nnpykunn https :// m. edso0. ru/48150 bds
17 3aKOH JIEKTPOMarHuTHON MHIYKIIMH bu6nmmorexa [IOK
®dapanes https :// m. edsoo. ru/a6dec 188
18 Buxpeoe anextpuueckoe nose. Toku bubmuorexa [IOK
dyko https :// m. edsoo. ru/15 abe 140
19 OJ1C MHAYKIMH B IBHXKYLIUXCS bubnunoreka [IOK
MPOBOJHUKAX https :// m. edsoo. ru/0235 cc 02
20 p bubmuorexa [IOK
CIICHHE 337124 https :// m. edsoo. ru/4 dfda 618
bubmuorexa [IOK
21 Ilpasuio Jlenua https :// m. edsoo. ru/ bbc 22726
22 NuayktuBHOCT. Karyrika bubmuorexa [{OK




WHAYKTUBHOCTHU B IECIIU ITOCTOSAHHOT'O

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

TOKa
93 Ssnenune camomuaykiu. IC bu6mmoreka [IOK
CaMOMHIYKIIUH https :// m. edsoo. ru/7 ee 60ca8
24 DHeprusi MarHUTHOT'O TOJIs1 KATYIIKHU C bu6mumorexa [IOK
TOKOM. DJIEKTPOMArHUTHOE T0JIE https :// m. edsoo. ru/b3cOad 11
o5 p bubmuorexa [IOK
CIICHIC 33/t https :// m. edsoo. ru/88 f69d2h
O0600IIeHNE B CUCTEMAaTH3aIIMs bubmiorexa [JOK
26 m 1t https :// m. edsoo. ru/7648402
3HaHU# 1o TeMe "DneKkTpoaruHamMuKa" 5
97 KonTtponsHas pabota o teme bub6nmorexa LIOK
"JnekTpoauHaMuka" https :// m. edsoo. ru/8 ae 0998
KonebarenpHas cuctema. CBOOOIHBIC
bu6nuorexa LIOK
28 konebanus. [apmonneckue https :// m. edsoo. ru/7c1db385
KoJIeOaHus
9 KunemaTtnueckoe n TMHAMHUYECKOE bu6nuorexa LIOK
9 OIMCAaHUE KOJIEOATENBHBIX ABIKEHUN https :// m. edsoo. ru/87 ce 9498
DHepreTuyeckoe onrcanue. BeiBojg
MHAMHYECKOTO OIUCAHUS
A bu6nuorexa LIOK
30 TapMOHHYECKHUX KOJICOAaHUHU U3 UX https :// m. edsoo. ru/e3c 99692
SHEPTeTHYECKOT0 M KHHEMATHYECKOTO
OTIMCaHUs
. bu6nmoreka [IOK
31 AmmimTyza u dpasa xonebammuii https :// m. edsoo. ru/7a0c 439a
32 [lepuon u yactoTta KoneOaHMIA. bu6nuoreka [IOK

[Teproa ManmbIx ¢cBOOOHBIX

KOJIEOaHUIT MAaTEMATHUECKOTO

https :// m. edsoo. ru/e 0399319




MasiTHUKA. [lepro cBoOOTHBIX
KoJie0aHUM NPY>KUHHOTO MasTHUKA

33 3aTyxaromue KojaeoaHusl. bubmmotexa [JOK
Beiryxaenabie KoneOanus. Pesonanc https :// m. edsoo. ru/72e 93d09

bubmuorexa [IOK

34 ABTOKOIE0AHMA https :// m. edsoo. ru/6 add 2644

bu6nuorexa LIOK

35 Pemenue 3amau https :// m. edsoo. ru/ addeec 71

https :// m. edsoo. ru/756123c5
Vpoxk-koHbepennus "MexaHuueckue
P depen bubmuorexa [IOK

36 KoebaHu B MY3bIKATBHBIX https :// m. edso0. ru/8 ef 587be

HMHCTpyMEHTax"
O06o001IeHre U cUuCTEeMaTH3aIus
. " bu6nuorexa [IOK

37 3HaHUH 10 TeMe "MexaHHnUeCcKue https :// m. edsoo. rul eb 84182f
KojaeOanus"

38 DeKTpOMarHUTHbIE KOJIeOaHNUsI. bub6nuorexa LIOK
KonebaTenbHbIi KOHTYD https :// m. edsoo. ru/d4adabde
®opmyna TomcoHna. CBsI3b aMILTUTY/IbI

Py val bubmuorexa [IOK

39 3apijia KOHACHCATOpa € aMILTHTYI0M https :// m. edsoo. ru/093 f9afl
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHMs YHEPTUH B bubmuorexa [IOK
HJealIbHOM KOJIe0aTeIbHOM KOHTYPE https :// m. edsoo. ru/d1e2d543
3aTyxaroniye 3JeKTpOMarHuTHhIE

41 y)é o B P bubmuorexa [IOK
KOJICOaHNA. DhIHYX)ICHHBIC https :// m. edsoo. ru/5e 668619
AJIEKTPOMArHUTHBIE KoJeOaHus
[Iepemennsiit Tok. Pesuctop u bubnmnoreka [JOK

42 KOHJIEHCATOP B LEIH IIEPEMEHHOI0 https :// m. edsoo. ru/8483615

TOKa

2




43 Karymka HHIyKTHBHOCTH B LIETIH bubnnoreka [IOK
MePEMEHHOI0 TOKa https :// m. edsoo. ru/ cfa 307af
44 3akon Oma 1S SJIEKTPUUYECKOM 1enu bu6nmmoreka LIOK
TIEPEMEHHOT0 TOKA https :// m. edsoo. ru/8 bae 38e6
MOIHOCTh MEPEMEHHOTO TOKA.
45 A . bubmuorexa [IOK
MILUTHTYHOC H ICUCTBYIOICE https :// m. edsoo. ru/l cacéc4c
3HAYCHHUE CHJIbI TOKA W HANIPSHKEHUS
16 p . bu6mmoreka [IOK
C3OHAHC B SNCKTPHHCCKOM LCTH https :// m. eds00. ru/087506 df
bu6nuorexa [IOK
ar Pewenne sana« https :// m. edsoo. ru/a 16836a4
eaJIbHBINA TpaHchopmaTop.
48 ﬁﬂ parcgop P bubmuorexa [IOK
POM3BOACTRO, Nicpe/atia n https :// m. edsoo. ru/ f97418ae
noTpebeHue dIEKTPHUECKON YHEPTHH
DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOACTBE JICKTPOIHEPTHH.
49 Kp A P P bu6nmmoreka [IOK
YABTYpa HCIIOIb3OBAHNA https :// m. edsoo. ru/a6f74d93
3JIEKTPOIHEPTUH B OBCETHEBHOM
JKU3HHU
bu6mmoreka [IOK
50 Pewenne 3aja4 https :// m. edsoo. ru/ ee 6677ed
51 p bu6mmoreka [IOK
CIICHUC 3a/at https :// m. edsoo. ru/7 cab 598
O0600611eH1e U cCTeMaTH3allus
59 . "y bubnnoreka [IOK
3HaHUH 10 TeMe "DIeKTpOMarHuTHBIC https :// m. edsoo. ru/401024a9
KojeOanus"
53 MexaHH4eCKHe BOTHBI. bu6nmoreka [IOK

XapaKTepI/ICTI/IKI/I MCXaHHMYCCKHX BOJH

https :// m. edsoo. ru/a 58e 109f




bu6nmmoreka [IOK

54 CBoiicTBa MEXaHUYECKUX BOJIH https :// m. edsoo. ru/d9ae 1000
bubmuorexa [IOK
95 3BYyK. XapaKTepHCTHKH 3BYKa https :// m. edsoo. ru/138b6f09
56 Wudpas3syk u ynerpassyk. [llymoBoe bubnmnoreka [JOK
3arpsi3HEHUE OKPYXKAIOLLIEH Cpeibl https :// m. edsoo. ru/7380038 f
bubmuorexa [IOK
57 Pewmenne 3azaq https :// m. edsoo. ru/ cfd 918bf
58 DJIEKTPOMArHUTHBIE BOJHBI. bubnmoreka [JOK
M3nyyeHue 3JeKTpOMarHUTHBIX BOJIH https :// m. edsoo. ru/714e5db1
59 DHeprus MMEKTPOMATHUTHBIX BOJIH. bubmuotexa [IOK
CBolicTBa 2JICKTPOMArHUTHBIX BOJTH https :// m. edsoo. ru/d01h818c
[[Ixamna >1eKTpOMarHUTHBIX BOJIH.
60 T bu6mmoreka [IOK
PUMCHCHHC S/ICKTPOMATHITHBIX https :// m. edsoo. ru/49 be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIUIIE pagUOCBs3U U
61 TeneBuAeHus. Pagunonokanus. bubnmoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https :// m. edsoo. ru/9 f96f1f8
OKpYKarolleu cpeibl
62 KonTponbhast pabora 1o Teme bubnmoreka [IOK
"Konebanus 1 BOTHBI" https :// m. edsoo. ru/4 7985a0
63 Caet. 3aKOH MPSMOJIUHENHOTO bubnmoreka [IOK
pacipocTpaHeHHUs CBETa https :// m. edsoo. ru/ f9566406
Pemenue 3agau Ha npuMEHEHUE
64 . bubnmoreka [JOK
3aKOHa HPAMOJTMHCHHOTO https :// m. edsoo. ru/ ea 32d455
pacrpoCTpaHEHHsI CBETA
65 Otpaxxenue ceta. [lnockoe 3epkano. bubnmoreka [IOK

Cdepuueckoe 3epkaiio

https :// m. edsoo. ru/a 005d2bb




[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHTEIBLHLIN ITOKa3aTelb

bu6mmoreka [IOK

66 npenomiieHus. [lonHoe BHyTpeHHEE https :// m. edsoo. ru/ bc2e 55¢d
oTpaxkeHue. [IpenenpHbii yron
MOJTHOTO BHYTPEHHET'O OTPAXKCHHUS
Pemenue 3anau Ha npuMEHEHUE
bu6nuorexa LIOK
67 3aKOHOB OTPAXCHUS U TIPEIIOMIICHUS https :// m. edsoo. ru/49d830a9
CBETa
Xon nydei B npusme. Jlucniepeust
. bubmuorexa [IOK
68 cBeta. CIIOXKHBINA COCTaB OEJIOT0 CBETA. https :// m. edsoo. ru/d8elc3be
IIseT
1 ® bubmuorexa [IOK
69 MH3BL. SUOKYCHOC pacCTOAHNC 1 https :// m. edsoo. ru/6044135
OTITHYECKAsl CUJIa JIMH3BI 9
70 [Toctpoenue n3o0pakeHN B TUH3AX U bu6nuorexa LIOK
HX CHUCTEMaX. Y BEJIMYECHHUE JTUH3bI https :// m. edsoo. ru/ bb53b1d5
Pemenne 3agad Ha mocTpoeHue
Hu P bubmuorexa [IOK
1 n300paseHuii, MOITy4aeMbIX © https :// m. edsoo. ru/5a 868f09
TTOMOIIIBIO JIMH3
bu6nmorexa [IOK
12 I'nas xkax ontieckas cucrema https :// m. edsoo. ru/ ecd 480a2
Pemenue 3anau. [penenst
A pel . bu6nmmorexa [IOK
73 MpUMCHUMOCTH reOMETPHHICCKOM https :// m. edsoo. ru/ cd 174 10
ONTHKHU
74 CKOpOCTh CBETa M METOIBI €€ bu6nmoreka [IOK
H3MEPEHUS https :// m. edsoo. ru/ f32aab 06
bu6 OK
75 Hucniepcust cBera nomorexa L1

https :// m. edsoo. ru/le 16cc6e




bu6nmmoreka [IOK

76 Nntepdepenys ceera https :// m. edso0. ru/5 fcOc 638
KorepeHTHble HICTOUHUKHU. Y CIIOBUS
77 5 bu6nmmoreka [IOK
HAOIIFOICHIT MAKCHMYMOB 1 https :// m. edsoo. ru/c 6416d48
MUHUMYMOB
bu6mmoreka [IOK
8 Pemenne 3ana4 https :// m. edsoo. ru/3061 de2b
bubmuorexa [IOK
& IIpumerienue unTepheperin https :// m. eds00. ru/668 edbc8
bu6nuorexa LIOK
80 Huppaxuus csera https :// m. edsoo. ru/12 ed 04b5
81 JudpakuuonHas pemeérka. Y cioBue bubmmorexa [IOK
HaOJII0/ICHUS TJIaBHBIX MAKCUMYMOB https :// m. edsoo. ru/ f998d964
82 p bu6mmoreka [IOK
CIICHNC 337124 https :// m. edsoo. ru/d58¢ 411a
83 [ToriepedyHOCTH CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonsipuzanus cera https :// m. edsoo. ru/e 9890fe9
bu6nmorexa [IOK
84 Pewenne sanaq https :// m. edsoo. ru/c 56c 8158
85 C bubmuorexa [IOK
BETOBBIC SIBIICHIS B IPUPOAC https :// m. edsoo. ru/0b36363d
O06o001IeHre U cucTeMaTr3aIus bubmuorexa [IOK
86 3HaHui no teme "OnTuka" https :// m. edsoo. ru/8a 14748h
g7 KonTtponsHas pabota o teme bubmmorexa [IOK
«OnTHka» https :// m. edsoo. ru/82315 dd4
88 ['panuIpl MPUMEHUMOCTH bubmuotexa [IOK

KJIaCCHYECKON MEeXaHUKHU. 3aKOHBI

OJICKTPOJWMHAMUKHN Y IPUHIAIT

https :// m. edsoo. ru/c9bd77ch




OTHOCHUTCIBHOCTHU

[TocTynaTel cnenuaibHON TEOPUH

bubmuorexa [IOK

89 OTHOCUTEIBHOCTH https :// m. edsoo. ru/c 56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepnai. [IpeodpazoBanus Jlopenua.

90 VYcinoBre NPUYMHHOCTH. bubmuotexa [IOK
OTHOCHTENIPHOCTH OTHOBPEMEHHOCTH. https :// m. edsoo. ru/d83742bb
3amenieHre BpEMEHU U COKpaIlleHUE
JUTHHBI

o1 DHeprus ¥ UMITYJIbC PEISITUBUCTCKOM bubnmoreka [JOK
YaCTHUIIbI https :// m. edsoo. ru/853a 64fc
CBs13b Macchl ¢ IHEPrUen u

. bubnmoreka [JOK

92 UMIYJIbCOM PENITUBUCTCKON YaCTHUIIBI. https :// m. edsoo. ru/b6258ffa

DHEeprus MoKos
bu6mmoreka [IOK

93 PaBHOBeCHOE TEII0BOE U3ITYUEHHE https :// m. edsoo. ru/ f54035a5

bu6mmoreka [IOK

94 3axon cmeenns Brna https :// m. edsoo. ru/1c5ff 752

05 I'nmoreza M. [1naHka o KBaHTax. bu6mmoreka [IOK
®OTOHBI https :// m. edsoo. ru/a5ffa 218

bu6nmmorexa [IOK

96 JHEPrud i MMIYILC POTOHA https :// m. edsoo. ru/7 fb307ec

97 ®oroaddext. OnbiTor A. T bubnmnoreka [JOK
CroneroBa. 3akoHbl (hoTodhdHekTa https :// m. edsoo. ru/8c 68e5h9
VYpaBHeHue DiHIITEIHA 115

P " 8 " bubnmnoreka [JOK

98 (borodpexra. "Kpachas rpanuia https :// m. edsoo. ru/01 ef 4556
dorosdpexra

99 Jasnenue ceera. Onbitsl [1. H. bubnmoreka [JOK




JleOenena

https :// m. edsoo. ru/64b4f966

bubmuorexa [IOK

100 BornHoBbIe CBOHCTBA HACTHII https :// m. edsoo. ru/ f59cfcec
Bo e bporins. a BO e
101 - H?bl I POUTIA I[J6'II/IH BOJIHBI I EH6_]'H/I()TeI(a HOK
POHIIA 1 pasMEPLL 00J1aCTH https :// m. edsoo. ru/5 df8bafl
JIOKQJIN3AIMH JIBHXKYIICHCS YACTHIIBI
. bubmuorexa [IOK
102 | KopmyckympHO-BOTHOBOH Ayannsm https :// m. edso0. ru/8 ccab 62a
103 Judpakius 37eKTpOHOB Ha bubmmorexa [IOK
KpHCTaJIax https :// m. edsoo. ru/30 dba 18c
C i :
o CneuI/I(bI/IKa U3MEpPEHU B ?/IHKpOMI‘/JIpe Butmorexa LIOK
OOTHOLICHI HCOTIPCACICHHOCTCH https :// m. edsoo. ru/65783 dec
I'eiizenbepra
bubmuorexa [IOK
105 | Pemenne rpaguieckux sanas https :// m. edsoo. ru/e 70195hd
106 p . bu6mmoreka [IOK
CLICHNC PACHCTHBIX 3a/1a1 https :// m. edsoo. ru/ ee9h3182
K 0 :
o7 k SHTponbg?l% I?'a "(I)<Ta 10 TEMaM BuGmorexa LIOK
CHOBBI > ROPIYCKYHPHO= https :// m. edsoo. ru/c3de 891a
BOJIHOBOM Jryasin3m"
0]
108 HI)ITBIl_IIII(I) HCCICOAOBAHUIO CTPOCHUSA BI/I6J‘[I/IOTeKa HOK
aroma. 1l1aHcTapHas MOJCIIE aToMa https :// m. edsoo. ru/312b750a
Peszepdopna
bu6mmoreka [IOK
109 THoctynatst bopa https :// m. edsoo. ru/404 dfada
110 Bungl ciektpoB. CriekTp ypoBHEH bubnnoreka [IOK
SHEPIUHU aToMa BOJIOpOja https :// m. edsoo. ru/ cf 74b1la
111 CHOHTaHHOE U BBIHYKIEHHOE bu6nuorexa [IOK




H3JIYUCHUC CBCTA

https :// m. edsoo. ru/ f945d85¢

112

Jlazep

bubmuorexa [IOK
https :// m. edsoo. ru/2288a0c4

113

Hyxnonnas mozeins sapa

I'eitzendepra-MBanenko. 3apsia u
MaccoBO€ YKCIIO sapa. M30Tomnsl.

PagnoakTuBHOCTH

bubmuorexa [IOK
https :// m. edsoo. ru/34 ada5de

114

3aKOH paJIMOAKTUBHOI'O pacmaia.
CBolicTBa MOHU3UPYIOIIETO
u3NydeHus. Binsiaue
PaAOaKTUBHOCTH HA KUBBIE

opranusmsl. Jlozumerpus

bu6mmoreka [IOK
https :// m. edsoo. ru/ aab 98bef

115

DHeprus CBA3U HYKJIOHOB B SpE.
SAnepusie cunbl. Jledekt Macco sapa.
SnepHble peakuuu. AnepHsie
peakrtopsl. [IpoGiems! yripaBisemMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AJICPHON YHEPreTUKH

bubmuorexa [IOK
https :// m. edsoo. ru/ ff 1758d0

116

MeToibl perucTpauuu u
UCCJIEIOBAHUS JIEMEHTAPHBIX YACTHIL.
dyHIaMEeHTaIbHbIE B3aUMOACHCTBUSI.
bapuroHbl, ME30HBI U JICNTOHBI.
[IpencraBnenue o CrangapTHOM
Mozaenu. KBapk-rimtooHHas MOJEb
aJIpOHOB

bubmuorexa [IOK
https :// m. edsoo. ru/1 ac 08a5h

117

®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas marepus U TEMHas

sHeprus. EnuHcTBo dhusndeckoi

bu6mmoreka [IOK
https :// m. edsoo. ru/c 026fd37




KapTHHBI MUpa

OTansl pa3BUTHA aCTPOHOMMUHU.

bubmuorexa [IOK

118 3HavYeHHE ACTPOHOMUU https :// m. edsoo. ru/ ad 73e 145
[TpruMeHUMOCTh 3aKOHOB (PU3UKH TS
119 00BsICHEHUS TIPUPOIBI KOCMUYECKUX bubnunoreka [IOK
00BEKTOB. METOIBI AaCTPOHOMHYECKUX https :// m. edsoo. ru/39c 44028
HUCCIIEJOBaHUN
CoBpeMeHHbIE ONITUYECKUE
120 bu6mmoreka [IOK
TCJICCKOTIBI, PAZTNOTCICCKOIIBL, https :// m. edsoo. ru/4877 aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3nnoro nebda. Co3sesnus,
121 i bu6mmoreka [IOK
SIpPKUE 3BE3/IbI, JIAHETHI, UX BUIUMOE https :// m. edsoo. ru/ aac 588eh
JIBIKEHUE
Cosnneunas cuctema. ComHIe.
199 C " bu6mmoreka [IOK
OJIHEUHAs aKTUBHOCTh. McTOUHUK https :// m. edsoo. ru/22748 eb4
sHeprun CoJiHIIA U 3BE3NT
3BE3/1bI, UX OCHOBHBIC bubnuotexa [IOK
123 XapaKkTepucTHKu. narpamma https :// m. edsoo. ru/4216994
"CIEKTPAJIbHBIN KJIACC — CBETUMOCTB" 4
124 3 . bu6mmoreka [IOK
BE€3/bl IJIABHOM MOCJIEA0BATEIbHOCTH https :// m. edsoo. ru/b3cb 766¢
BuytpenHnee ctpoenue 3BE31.
15 CoBpeMeHHbIE TTPEICTABICHHUS O bubnmoreka [JOK
MIPOUCXOXKICHUH 1 dBOTIoU CoJTHITa https :// m. edsoo. ru/d09da 494
1 3BE3]1. DTaIllbl )KMU3HU 3BE3]
Muneuynsiii [1yre — Hama I'anakTuxa.
" bubmuorexa [IOK
126 Tunsl ranakTuk. Y€pHble ABIPHI B

AApax raJJaKTUK

https :// m. edsoo. ru/7 cd 10a0a




127

Bcenennas. Pacummpenne BeeneHHoil.
3akon Xa66ma. Teopus bombiioro
B3pbIBA. PEIMKTOBOE M3ITyueHUE

bu6mmoreka [IOK
https :// m. edsoo. ru/3 dbdf0d2

128

MacmrabHas ctpykTypa BeenenHoid.
MeraranakTuka

bu6mmorexa [IOK
https :// m. edsoo. ru/ ce 234633

129

Hepeménnsie npobieMbl acTpOHOMUHU

bu6mmoreka [IOK
https :// m. edsoo. ru/d37d9ffe

130

DU3NYECKUN TPAKTUKYM 10 TEME
"NccnenoBanue MarHUTHOTO ITOJIA
MMOCTOSSHHBIX MArHUTOB'" MIIA
"UccaemoBaHue CBOMCTB
(heppOMarHeTUKOB" WK
"UccnenoBanue neiCTBUA
MMOCTOSTHHOTO MarHWTa Ha PaMKYy C
TOKOM"

bubmuorexa [IOK
https :// m. edsoo. ru/67361 aef

131

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa' nim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT CHIbI TOKA" WITH
"OnpeneneHne MarHUTHOW MHAYKIUU

Ha OCHOBE MU3MepeHus cuibl Amnepa'

bu6mmoreka [IOK
https :// m. edsoo. ru/ fcae 91e9

132

Du3HYECKU MPAKTUKYM 110 TEME

"UccnenoBanue ABICHUS
3JIEKTPOMATHUTHON MHIYKIUK" UITH

"OnpenesneHne MHIYKIUA BUXPEBOTO
MarduTHOro 1moJjs"

https://m.edso0.ru/c36658da

133

DU3NYECKUI TPAKTUKYM 10 TEME
"UccaenoBaHue IBIEHUS

camonHaykiu" wnu "COopka Moaenu

bu6mmoreka [IOK
https :// m. edsoo. ru/b8fb6391




9JIEKTPOMArHUTHOTO reHepaTopa”

134

DuU3NYECKUN TPAKTUKYM I10 TEME

"N3mepenune neproia CBOOOTHBIX
KoJIeO0aHU HUTSIHOTO U MPY>KUHHOTO

MasiTHUKOB"

bu6mmoreka [IOK
https :// m. edsoo. ru/5d159d35

135

DU3NYECKUN TPAKTUKYM I10 TEME
"IIpeoOpa3zoBaHme YHEPTUU B

MIPY>KUHHOM MasiTHUKe"

bu6mmorexa [IOK
https :// m. edsoo. ru/a 28026hd

136

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKA
4yepes MOCIe0BaATEIbHO COEIUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop"
nnn "UccnenoBanue paboThI
NCTOYHHUKOB CBE€TA B LICIIN

MePEMEHHOr0 ToKa"

bubmuorexa [IOK
https :// m. edsoo. ru/89 dc2d90

137

@uU3NYECKU IPAKTUKYM IO TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM

BOJIHBI"

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

138

®u3HYECKU IPAKTUKYM 110 TEME
"N3mepenune mokazaresis MpeoMIIeHuUs
crexina" win "l[lonyyeHue
n300pakeHus B CUCTEME U3 TNIOCKOTO
3epKajla ¥ JIMH3bI"

bubnuorexa LIOK
https :// m. edsoo. ru/42569 eal

139

Du3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha TIpUMepe KUIKUX JIMH3)" WITH
"N3mepenue pOKyCHOTO pacCTOSTHHA
paccenBaronmMx JUH3"

bu6mmoreka [IOK
https :// m. edsoo. ru/b879fh3f




140

PuU3NYECKUI NPAKTUKYM IO TEME

"Habmoienne nudpakimm,
uHTep(HEPEHITNH U MOJIIPU3ALIN

ceera"

bu6mmoreka [IOK
https :// m. edsoo. ru/8b7ac 737

141

®uU3HYECKU PAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bu6nuorexa LIOK
https :// m. edsoo. ru/63756¢ 47

142

®U3NYECKUHN TPAKTUKYM 10 TEME
"N3mepenne nocrosinaou [manka Ha
ocHOBe uccienoBanus Gororpdexra"
mwin "cciaenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO OT

HanpsokeHus'"

bu6mmoreka [IOK
https :// m. edsoo. ru/ eb 916f82

143

@U3HYECKUI PAKTUKYM 110 TEME

"UccnenoBanue cuekTpa
pa3peKEHHOTO aTOMApHOT'O BOJOpOIa

W U3MEpPEHHeE MOCTOsTHHON Punbepra"

bubmuorexa [IOK
https :// m. edsoo. ru/ ec 651eb8

144

Du3NYECKU MPaAKTUKYM 10 TEME
"UccnenoBanue paroaKTUBHOTO
¢dboHa ¢ UCTIOJIb30BaHUEM J103UMETpa"
win "M3yuenue nornomnienus oeta-

qaCcTUIL AJTTOMUHUEM"

bu6mmoreka [IOK
https :// m. edsoo. ru/c3dabe6e

145

PuU3NUECKU IPAKTUKYM I10 TEME
"HaGmroienus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUN JJIs1 ONIpEeNICHUs

bu6mmoreka [IOK
https :// m. edsoo. ru/1072021e




MOJI0KEHUS HeOECHBIX 00HLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

co3Be3usi CeBepHOro Mnoymapus u
spkue 3BE3ab1" win "Habmonenus B

TCICCKOII .HYHLI, IIJIaHCT, TYMaHHOCTeﬁ

U 3BE3IHBIX CKOIUICHUN"

O0001IeHNE U CHCTEMATH3ALINAS

3HaHui. Poib (U3MKKM 1 aCTPOHOMHUH B

146 - . bu6mmoreka [IOK
SKOHOMMYECKOH, TEXHOJIOTUUECKOMH, https :// m. edsoo. ru/ adéddeed
COLIMAJILHON U 3TUYECKOH cepax
JIeSITETLHOCTH YEJIOBEKa
O0600611eH1Ee U cUCTeMaTU3alus

147 3HaHuil. Pons 1 MecTo ¢pu3nku u bubmmorexa [IOK
aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOMU https :// m. edsoo. ru/18 f19f7c
KapTHHE MUpa
O06o0061eHre 1 cucTeMaTU3alus
3HaHuii. Ponb dusnueckoil Teopuu B

OPMHUPOBAHUU MPEJICTABICHUM O

148 bopaup . P bu6nmorexa [IOK
(busirieckoli kapTHHE MHPa, MECTO https :// m. edsoo. ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PSy COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX NMPEACTABICHUHN O IPUPOJIC

149 O06o00111IeHHe U CUCTeMAaTH3aIIHs bubnuotexa [IOK
3HaHui o teme "Kunematuka" https :// m. edsoo. ru/b032fc4b

150 O06o0011eHre U cucTeMaTr3aIus bubmuotexa [IOK
3HaHu# o teme "Kunemaruka" https :// m. edsoo. ru/4e 31b507

151 O06001IeHNE B CUCTEMAaTH3aIIHs bu6mmoreka [IOK

3HaHui no reme "{unamuka"

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




0O0001IeHNE U CUCTEMATH3 AN

bu6mmoreka [IOK

152 3HaHMi 110 TeMe "CTaTrka TBEpAOro https :// m. edsoo. ru/3 cca 482e
tena'
O6001eHne 1 cucTeMaTru3aIus
. " bu6mmoreka [IOK
153 3HaHMUU 110 TeMe "3aKOHbI COXPAaHEHUs https :// m. edsoo. ru/32a4d1a0
B MeXaHUKe"
O060011IeHHEe U CUCTeMAaTH3AIIHS
154 . "0 bubnmoreka [JOK
SHaHMH 10 TeME "LICHOBBI https :// m. edsoo. ru/ ed 440ca8
MOJICKYJIIPHO-KUHETUYECKON Teopun”
O06001IeHNe U CUCTeMAaTH3aIIHS
. " bu6nuorexa LIOK
155 3HaHMU 110 TeMe "TepMoauHaMUKa. https :// m. edsoo. rulc 63f7¢ 10
TermioBbie MalIMHBL"
O060011eHNe U CUCTeMaTH3aIIUs
156 3HaHUM N0 TeMe "ArperaTHbie bub6nuorexa LIOK
COCTOSHHUS BelecTBa. Ma3oBbIE https :// m. edsoo. ru/1d36b5b1
nepexopl"
O0001IeHNE U CHCTEMATH3AIINAS
. " bu6nmmoreka [IOK
157 3HaHUH 10 TeMe "DIEeKTPUIECKOe https :// m. edsoo. ru/3 bfodef9
nose"
O000111eHNE U CUCTEMATU3ALML
. " . bubmuotexa [JOK
158 3HaHu# 1o Teme "IlocTossHHBIN https :// m. edsoo. ru/71453 ee6
AJIEKTPUICCKUNA TOK"
O600611eH1Ee U cUCTeMaTU3alus
. " bubmuotexa [JOK
159 3HaHMUU 110 TeMe "TOKHU B pa3InyHbIX https :// m. edsoo. ru/3d40077a
cpenax”
160 O06o0011eHre U cucTeMaTr3aIus bubmuotexa [IOK
3HaHUH Mo Teme "MarauTtHoe mose" https :// m. edsoo. ru/3b4c 06ae
161 PezepBHblil ypok. O60011I€HNE U bub6mmorexa [IOK




CHUCTEMaTHUu3aluA 3HAHHH 10 TEME

"DJIeKTpOMarHuTHasi UHIYKIKS"

https :// m. edsoo. ru/053e 2248

Pesepsubriil ypok. O6001eHne 1

bu6mmoreka [IOK

162 CUCTEMATH3ALMs 3HAHUH 110 TEME https +// m. edso0. ru/d6310bfd
"Mexannueckue koneoanus"
Pesepsuriii ypok. O0001IEHNE 1

163 P P ill bu6mmorexa [IOK
CHCTEMATH3AIA SHAHHIH I10 TOME https :// m. edsoo. ru/5e2bb83d
"JIeKTpOMarHuTHBIC KosieOaHus"
PesepBubIil ypok. O60011eHNE U

164 CHCTEeMAaTH3alMs 3HAHUH 110 TEME bubmuorexa [IOK
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE https :// m. edsoo. ru/96a7a2dd
BOJIHBI"
PesepBHeiil ypok. O000IIEHE U

165 P P . bubmuorexa [IOK
CHCTEMATH3AIIHA SHAHHIH TI0 TOME https :// m. edsoo. ru/52 ad 1603
"Onrtuka"
PesepBHbIil ypok. O000IEHE U

166 P P 1Jl bu6nuorexa [IOK
CHCTCMATHSAMH SHAHHH 110 TCME https :// m. edsoo. ru/5 beclc 65
"Ocuossr CTO"
PesepBHblil ypok. O000IIEHNE U

167 P P N bu6nmmorexa [IOK
CHCTCMATHSAMHA SHAHHH TI0 TCME https :// m. edsoo. ru/ f7¢c 59d38
"KopmyckyisipHO-BOJIHOBOM ayanu3m"
Pesepsusblil ypok. O000IIIEHHE U

168 P P . bu6mmoreka [IOK
CHCTEMATH3ALIA SHAHHH 110 TEME https :// m. edsoo. ru/1 511654
"du3uka aroma"
Peseprublil ypok. O60011eHIE U

169 CHCTeMaTH3alus 3HaHUM 110 TeMe bu6mmoreka [IOK

"®duszrka aTOMHOTO sApa 1

3JIEMEHTAPHBIX YacTHUIL"

https :// m. edsoo. ru/905c5ce0




PesepsubrIit ypok. O6001eHNe U

. bubmuotexa [JOK
170 CUCTEMAaTH3als 3HAHUU 110 TEME 1 https :// m. edsoo. ru/2 bffb 94c
"DneMeHTHl acTpohu3uKn"
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME







YYEBHO-METOAUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET
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