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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTeibHOM mporpammel, mnpenacraBieHHbix B ®I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamMera « @u3nka» B 00pa30BaTeNbHbIX OpPraHu3almsIX
Poccuiickoit  ®eneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma 1o ¢u3uKe ornpenesser o0s3aresibHOE MPEAMETHOE COJIEPIKaHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEN0BATEILHOCTh U3YYEHUS TEM MU Pa3JIEoB
y4e0HOr0 MpeAaMeTa ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKA  y4eOHOro IMpollecca, BO3PACTHBIX OCOOEHHOCTEH  00y4arouuxcs.
[Iporpamma mo ¢usnke naET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOuIei
CTpaTeruy OOy4YeHHUs, BOCIUTAHUS U PaA3BUTUS OOYYAIOIIUXCA CPEICTBAMHU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydenne kypca ¢GU3MKK YriayOJEHHOTO YpPOBHS IMO3BOJISIET peain30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
O0y4arouMMcsi, KOTOpble HEOOXOIUMBI [UIsl MPOJNOJDKEHUsS OoOpa3oBaHHs B
OpraHu3aiusix MnpodecCHOHANBHOIO O00pa3oBaHUsl MO pa3IU4YHbIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nmnporpamMe 1o (¢usnMke OnpeneisitoTcs IUIAHUPYEMbIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU HAa YPOBHE CPEIHETO 00111er0o 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOnéHHoM — ypoBHe).  Hayuno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeMETHBIM W TpPEIMETHBIM pe3ysibTaTaM OO0yYarolMuXcs, OCBOMBIIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-IIEATEIbHOCTHBIN MOAXO/.

[Tporpamma no (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI 10 TOAAM OO0 y4EHMUS;

coJiepskanue yueOHoro npeamera « Pu3nkay 1mo rogam o0y4eHus .

[Iporpamma 1o ¢u3uke HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YYUTEISIMU (DU3UKHU JJIsl COCTABIEHUSI CBOMX PA0OUHX MPOrPaMM.

[Tporpamma no usmke He CKOBBIBAET TBOPUECKYIO NHULIMATUBY YUUTENEH U
OPEOCTaBISIET BO3MOKHOCTU JUIA  pealM3alMy  pPa3IMYHbIX METOJUYECKHUX
NOJIXO/A0B K MPENoJIaBaHHI0 (PU3UKKM Ha YIIIyOJEHHOM YPOBHE MpPHU YCIOBHH
COXpaHeHus 00s3aTeIbHON YacTH COJIepKaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cucTeMO0Opa3yronui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueit M actpoHoMuer. lcmombp3oBaHME W aKTHMBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHOOOpa3HbIX TEXHOJIOTMM B cQepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydaromierocs, B popMUpoBaHUE YMEHHI MPUMEHSITh HAyYHBIN
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA e, KOTOPbIE MOKHO pacCMaTpUBaTh Kak MPUHUUIIBI €0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DMU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (U3NKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEUIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKHU, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uku Cc pa3BUTHEM OOIIECTBA, a Takke ¢ MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuknaonoint nanpaenennocmu. Kypc pusznku yriyO0iaEHHOTO YPOBHS
MpeAnoaraeT 3HAaKOMCTBO C IITUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTHYECKHUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COZICpXaHMsI, TOCBIIMIEHHBIX SKOJOTHYECKMM TpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXe OOCYKICHHS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi IporpaMMbl 0 (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. Jns dusmku peanuszanus 3TUX
OPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIb30BAaHUU CaAMOCTOSITEILHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpornecca. s yrayOiaéHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOSTEIBHOIO YYEHHYECKOIO HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OINbITHI MPU HU3YYEHUH HOBOTO
MaTtepuana, JjaboparopHbie paboThl U paboThl NMpakTukyMma. [Ipu 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOTrO TMOJYTrOAWM B KaXJOM H3 3TUX KiaccoB. Bropoil cmocod — 310
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJISITCS B Tpoliecce u3ydeHus pasnuena (temsl). [Ipu stom mox paboramwu
NPaKTUKyMa TIOHUMAETCSI CaMOCTOSITEIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
1a00paTopHBIX PabOT M MPAKTUKyMa MpeCTaBlIeHA €IUHBIM TepeduHeM. Brioop
TEMATUKH IS 3THX BUJIOB YYCHHYECKUX TMPAKTHYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS U OCHailleHusi kabunera Qusuku. [Ipu sTOoM obGecneunBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
M3MEPEHHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH M TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJlaHHON M HESIBHO 3aJlaHHON (PU3UYECKON MOJIENbIO, MO3BOJIAIONIUE MPUMEHSTh
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCS 3a/laHusi Ha OOBSCHEHHUE/TIpEACKa3aHue TMPOTEKAHUS
(u3nUecKUX SIBJICHUI M MPOLIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUEHHI0 y4eOHOro mpoiecca Kypc (pu3mku yriayon€HHOTo
YPOBHSI Ha YPOBHE CpeIHEro o01ero o0pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabuHera. B kaObuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopatopHoe O0OpYAOBAaHWE Jisi BBIOJHCHUS] YKA3aHHBIX B IporpamMme IIo
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHcTpaninoHHoe o0OopynoBaHue (GOpMUPYETCS B COOTBETCTBUU €
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
MEPEYUCIICHHBIX B MporpaMmMe Mo (HU3UKE KIFOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OAMIUPUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe o00opyaoBaHUE [JISi YUYCHHUECKHUX TMPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOy4aromuxcs. TemMaTH4ecKue KOMIUICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMuUpoBaHHUE UWHTEpPECa M CTPEMIICHUS OOYYaroIIMXCd K HAydYHOMY
U3YUYEHUIO TPUPOABI, pPa3BUTUE UX HHTEJUIEKTYalbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HayYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3yYeHHUs] OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HAaHUU U HAYYHBIX OKA3aTeNbCTB;

dbopMupoBaHuEe TPEACTAaBICHUNA O poid (U3MKUA ISl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oynymiei
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JocTrmkeHne 3Tux Leied oOecreunBaeTcs pelIeHueM CIENYIOUUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUK 00 OO0HUX (PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUsX,  BKIOYAs  MEXaHWUKY,  MOJEKYJISpHYIO  (U3HUKY,
ANEKTPOJNHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI acTpO(PU3UKH;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
Gu3nYecKuX SBICHUN B TPUPONE W JIsA NPHUHATHS TMPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dbu3znuecko MOJENbI0, 3a/lay, MOJAPAa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3/1aHue
¢u3nyeckoil MOJAENTH, aJeKBAaTHOM YCJIOBUSIM 3ajadyd, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHWE (UBNYECKUX OCHOB M TMPUHIUIOB ACHCTBUA TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJlaMU CaMOCTOSITEIbHOIO IJIAHUPOBAHUSI M IPOBEIACHMUS
GU3NYECKUX OIKCIEPHUMEHTOB, aHalM3a W HWHTEpHpeTalud  HHPOPMAIIHH,
OIpeIeICHUs IOCTOBEPHOCTH MOJyYEHHOIO PE3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO yraoyOnéHHBIA ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «Du3nMkay Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl BbIOMpaeTCs OOYYAIOUIMMUCS, I[JIAHUPYIOIIMMHU TPOAOHKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriryOon€HHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kiacce — 170 yacoB (5 4yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennmaraemerii B mporpamMme 1o (DU3UKE IEPEUYCHb J1A0OPAaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTOx MO3HAHUS IPUP OAbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHEepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIWYMH (aHAJIOroBble M IU(POBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHud  (U3MYECKUX  BETUYMH  (a0COJIIOTHAs U
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLECCOB (MaTepuaibHas TOYKA,
a0CONMIOTHO TBEPAOE TENo, HUAcallbHAS >KUAKOCTb, HWACAIbHBIA Tra3, TOYECUHbBIN
3apsn). ['unoreza. @U3nuecKkuil 3aK0H, IPAHUIIBI €T0 TPUMEHUMOCTH. Du3nyeckas
TEOpHSI.

Pone u mecto ¢usuku B (HOpMHUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npakmuxKym.

W3MepeHne cuiibl TOKa W HANpsKEHUs B I€MM IMOCTOSHHOI'O TOKa MpHU
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LU(PoBOil s1aboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(U3MUECKUX BETUYMH IIPU MOMOIIHM KOMITBIOTEPHBIX JaTYMKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBHKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOI'O JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro HMPOEKUUHM HAa OCH CHCTEMBI
KoopauHar. TpaekTopusi.

[lepemelienne, CKOpoOCThb (CpemHsii CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MaTepHalbHOM TOYKH, UX MPOECKIMH HA OCH CHUCTEMBI KOOPAHWHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOpPAMHAT, CKOPOCTH, YCKOPEHHSI U IIyTH MAaT€pUAIbHOU TOUYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOogHoe TajeHue. Y CKOpeHHe CBOOOJHOrO TmajeHus. [[BrkeHue Tena,
OpOILIEHHOIO0 TOJl YrJOM K TOPU30HTY. 3aBHUCHUMOCTb KOOPAMHAT, CKOPOCTH W
YCKOPEHHUSI MaTepUaIbHON TOYKH OT BPEMEHH U MX IpaduKu.



KpuBonuHueiiHoe  nBWKEeHWE. [[BH>KEHME  MaTepUalbHOM  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIUIOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTEMBI OTCUETA, WIUTIOCTPALIUSI KHHEMATUYECKUX XapaKTePUCTHUK
JIBIKCHUSL.

CriocoObI uiccreIOBaHuS JBUKEHUH.

Nnntoctpanus npeienbHOro nepexoia u u3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmronenue nBMKeHHs Tejla, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY HU
TOPU30HTAJIBHO.

HanpaBiieHrie CKOpOCTH MPU ABUKEHUU 1O OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHUM, CKOPOCTEM NBUKEHHUS OJHOIO M TOrO XKE
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHrne HEpaBHOMEPHOI'O IBUKEHUS C IIEJIbIO ONPEJEICHUs MTHOBEHHOU
CKOpPOCTH.

N3mepeHue yckopeHus: TIpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH NYTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenne  yckopeHwss ~ cBOOOAHOro  maaeHuss  (PEKOMEHIIOBAHO
UCIIO0JIb30BaHME 1ITU(POBOI 1abopaTopun).

W3ydenne nBWKEHUS Tela, OpPOIIEHHOro Tropu3oHTambHO. [IpoBepka
TUIIOTE3Bl O MPSMOM MPOMOPLIUOHATIBHON 3aBUCUMOCTH MEXAY AalbHOCTBIO
MOJETA ¥ HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne IBUXKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMAYJIIO
CKOPOCTBIO.

HccnegoBanre 3aBUCUMOCTH TepuoAa OOpallleHUsi KOHUYECKOTO MasTHHKA
OT €ro MapaMmeTPOB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
otHocutenbHocTU ["anunes. HenmnepuumanbHble cucTeMbl OTCUETa (OMpEEIICHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh TI'PABUTALMOHHOW M
WHEPTHON MacCCHI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOIO MaJ€HHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IJIAHEThI W OT Teorpaguueckoll wmupoThl. [IBukeHue
HEOECHBIX Tell M UX CyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, ABMXKyILIErocs c
YCKOPEHUEM.

Cuna tpenust. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Jasnenue. I'mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: ITOALIUITHUKY,
JNBHKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUATIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TpyHUOMIT OTHOCUTEIBHOCTH.

Kauenne aByX HLWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOACWMCTBYIOWIEW  MPUIIOKEHHBIX K  Tely CHI  C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHOM CUCTEME OTCYETA.

PaBeHCTBO CuJl, BOZHUKAIOIMX B PE3YJIbTATE B3AaUMOJACHCTBUS TEIL.

N3mepenne Macc no B3auMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpOoOS)KHBIC MEXaHU3MBI.

CpaBHeHUE CUIJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3MepeHre paBHOACHCTBYIONIEH CUJI MpU JIBUKEHUH OpyCKa IO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BPEMEHHW JBHXKEHHsS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €T0 MAaCCHI.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIONMIUX B IMPYKHUHE U
PE3UHOBOM 00pas3Iie, OT ux AchopMaliuu.

W3ydeHne OBMIKEHUS CUCTEMBI Tell, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOU Yepes
JErKuii OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3apucumoct F.,(N).

HccnenoBanue ABMKEHUsI OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydyeHne nBUKEHUA Ipy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAoe Teno. llocTymarenbHoe M BpaliaTesbHOE JABHKEHUE
TBEPAOro Tena. MOMEHT CWiIbl OTHOCHUTENIBHO OCH BpameHus. llimewo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

Y cnoBus paBHOBECHUS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpaH, PeIIETYAThIE KOHCTPYKIIMH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3y4yeHne ycTOM4MBOCTH TBEPIOTO TEJA, UMEIOLIETO IUIOMIAAb ONIOPHI.

Tema 4. 3akonsl coxpanenus ¢ mexanuke.

MMirynec MaTepranbHOM TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMmIysibe cHIIbl M U3MEHEHUE UMITYJIBCA TEa.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

MoMeHT umIlynbca MarepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
MIpe/ICTaBJICHUE PaOOThI CUJIBI.

MoOHOCTh CUJIBI.

Kunernueckass 3Heprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW YHEPIUU MATEPUAIILHON TOUKH.



[loTeHIMaIBHBIE M HENOTCHLHMANbHBIE CWiIbl. lloTeHnmanpHas >SHeprus.
[ToreHuumanbHas sHEPrust ynpyro nehopMHpoBaHHOM npykuHbl. [loTeHnumanbHas
SHEprus Tela B OJHOPOJHOM TpaBUTALMOHHOM Tosie. IloTeHuumanbHas sHEprus
TeJla B TPAaBUTAI[MOHHOM I10JI€ OJAHOPOAHOIO I1apa (BHYTpU U BHE Iiapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Cesi3p  paOOTBl HEMOTEHIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOM
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUS MEXaHUYECKON SHEPIUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKOW SHEPTHH.

TexHuyeckne ycTpocTBa M TEXHOJIOIMYECKUE MPOLECCHI: TBU)KEHHUE PAKET,
BOJIOMET, KOMEp, MPYXKUHHBIA MHCTOJET, THPOCKOMN, (GUTYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTnBHOE BHKEHUE.

N3mepenne MOITHOCTH CUIIBL.

M3meHeHune sHepruu Tena npy COBEPIIEHUH paOOTHI.

B3anMHble TIpeBpanieHruss KMHETUYECKOW W NOTEHUHUAIBHOW JHEPTUMl IpHU
NEHUCTBUU HA TEJIO CWJIBI TSDKECTH U CHJIBI YIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

M3MepeHne nMIrysbca Tejaa o TOpMO3HOMY ITYTH.

W3MepeHre cuibl TSITH, CKOPOCTH MOJEIU 3JIEKTPOMOOMIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHUE U3MEHEHHUS UMITYJIbCA TEJIA C UMITYJICOM CHUJIBL.

HccnenoBanne coXxpaHeHUs UMITYJbCa PU YIPYrOM B3aUMOJICHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME M3MEHEHUS OTEHIMAIBbHON 3HEPIUU NPYKUHBI C PaOOTON CHJIBI
TPEHMUSL.

Omnpenenenue paboTbl CUIbl TPEHUS NPU JBUKEHUM Tejla MO HAKIOHHON
IJTIOCKOCTH.

Pasznea 3. Mouieky/sipHast (pU3HKa ¥ TEPpMOAMHAMHUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeoPUU.

OcCHOBHBIE TIOJIOKEHUSI MOJEKyIsipHO-KuHeTn4yeckoil teopun (MKT), ux
onbITHOe obocHoBanue. Juddys3us. bpoyHoBckoe naBwxeHue. Xapakrep
JIBUKEHUS M B3aUMOJCHCTBUS 4YacTUIl BemlecTBa. MoJenu CTpOEHHUsI Ta3oB,
KUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



mozenedi. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBo BemiecTBa.
[TocTostnHas ABoranapo.

TermoBoe paBHOBecue. Temmeparypa u crnocodbl €€ usmepenus. lllkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temneparyp KennBuna). 3akon JlanpTona. M3omporiecchl B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3b  MEXIy [JIaBJICHMEM W  CpelHEW KHUHETHUYECKOHM  DSHepruewu
MOCTYNATEIbHOTO TEMJIOBOTO JIBHXKEHUS MOJIEKYJI HJICANIbHOrO rasa (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBsi3b a0COTIOTHON TEMITepaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPETHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHMYECKHE IMPOLECCHI: TEPMOMETD,
O6apoMeTp, MoJlyueHHe HAaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rcciegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKkmuxKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TETJIO00MEHE MEXAY rOpsuei M XOJIOIHON BOJIOM.

WN3ydyeHne H30TEpMUYECKOro mnporecca (PeKOMEHJOBAHO HMCIOJIb30BAHKE
udpoBoit maboparopun).

N3ydenune n30XopHOro mporecca.

W3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJIUHAMHUYECKON CUCTEMbI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMHUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
YcioBus TPUMEHUMOCTH 3TOWM MOJEU: HU3Kasl KOHIIEHTPALUSI YacCTHIl, BHICOKUE
TeMneparypsl. BeipakeHue AJis BHYTPEHHEN YHEPIUU OJTHOATOMHOIO HJI€AILHOTO
rasa.

KBazucrarnueckue u HECTaATUUECKHUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMoaMHAMUKe. Berancnenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3  coBepmieHus paboTel.  KouBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Tertorel. TennoéMkocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KoiaudecTBa TEIJIOTH mpu Teronepenaye. llonstue o0
aanabaTHOM ITpoliecce.

[lepBblii 3akOH TepMOAMHAMHUKU. BHyTpeHHsiss »sHeprus. KomumuecTBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBEHHAs afanabara. AGCOMOTHAS TeMIepaTypa.

BTtopoii 3aKOH TEPMOAWHAMUKM UII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrneHcaiuu (Knaysuyc). HeobpaTuMocTh MpUpOIHBIX MTPOIIECCOB.

[TpuHuMbe! necTBus TerioBbix MamuHd. KIT/.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACIIEKThl MCIOJIb30BAaHUs TEIUIOBBIX JBUTrareneil. TemioBoe
3arpA3HEHUE OKPYKAIOLIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHMYECKHE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, NHW3CNbHBIA W KapOIOpaTOPHBIN NBHUTATeNd, IMapoBas TypOuWHa,
MOJYyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTUIU3AIMS OMOOPraHUYeCKOro TOIUIUBA JJIs
BBIPAOOTKH «TETIOBOW U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3aymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomrmbroTepHbie MOAENH TEMJIOBBIX JBUTATENICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJCUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[TapooOpazoBanne u KoHueHcamus. McmapeHwe ©W KumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpiieHHple M HeEHachlllleHHblE Tapbl. KadecTBeHHass 3aBUCMMOCTH
IJIOTHOCTHU W JABJEHUS HACBIIIEHHOTO Napa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bE€Ma HACHIIIEHHOTO NTapa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JIaBJICHUS
B KUJIKOCTH.

Brnaxxnocts Bo3nyxa. AOCOMIOTHASI U OTHOCUTENbHAS BIAKHOCTb.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tea. AHU30TPOIUS CBOWCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumanus.

Hedopmanuu tBEpOrO Tena. Pactskenue u cxxarue. Cnsur. Moayns FOHra.
[Ipenen ynpyrux aedopmariuii.

TermmoBoe pacmmpenue KUAKOCTEH W TBEPIABIX Tel, 00BEMHOE M JHHEIHOE
pacuupeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (Pa3zoBbIX MEpPexoax.

YpaBHeH#He TerIoBoro OaiaHca.

[ToBepxHocTHOEe HaTspkeHHE. Kod(ppuimeHT MOBEpXHOCTHOTO HATSIKEHUSI.
Kanumispusle siBienus. /{aBieHue noJ MCKpUBJIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIE MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HACHIILICHHBIX MapOB.

Kunenue. Kunenue npyu noHM>KEHHOM J1aBJICHUHU.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTbHBIMU TUIEHKAMHU.

CmauuBanue.



KanumisipHele ssBIeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUs KPUCTAIUIMYECKOIO BELECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3ydenue cBOMCTB HACHILLIEHHBIX [1apOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa M OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenue korduiieHTa moBepXHOCTHOI'O HATSKEHUS.

N3mepenue moxyns FOHra.

HccnenoBanue 3aBucuMocTd AedopMmaliid  pe3rHOBOro obpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznea 4. diekrpoainHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IHMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsna.

B3anmoperiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTprueckoe noje. Ero neiicTBue Ha 3JIEKTpUUYECKUE 3apsIbl.

Hanpsok€aHocTh  anektpuueckoro  modsi.  [IpoOubiit  3apsa. Jluawm
HaIPSHKEHHOCTHU AJIEKTPUYECKOro noJist. OZHOPOAHOE DIIEKTPUUECKOE TIOJIE.

IloTeHIMATBHOCTD 3JIEKTPOCTATUYECKOro nouid. Pa3HOCTH MOTEHLMANOB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHunan »neKTpocTaTHYecKoro nojsi. CBsi3b HANPSKEHHOCTU MOJS U PA3HOCTH
MOTEHIMAIOB JUISl 3JIEKTPOCTATUYECKOrO IOyl (Kak OJHOPOJHOIO, Tak M
HEOJTHOPOJHOTIO).

[IpyHOMT CyIIEpHO3UIIUHU IIEKTPUYECKUX TTOJIEH.

[Tome Toueunoro 3apsga. I[lome paBHOMepHO 3apsykeHHOU cdepsl. [lome
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN Hanps>KEHHOCTH 3THX TOJEH H
SKBUIIOTEHLIMAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JnanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AJIEKTPOMETP, DJICKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Mopnens anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apPSKEHHOIO0 KOHIEHCATOpA.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

O1neHKa CUJl B3aMMOICHCTBUA 3aPSAKEHHBIX TEJL.

Hab6mtoienre npeBpalieHust SHEPruu 3apsHpKEHHOT0 KOHAEHCATOPa B SHEPTUIO
U3JIy4eHUSI CBETOAMO/A.

N3yuenune npoTekaHus TOKA B LEMH, COACPKAIIEH KOHIAEHCATOP.

Pacnipenenenue Pa3HOCTH MMOTEHIIMAJIOB (HampsKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JICKTPUYECKOrO0 TOKa. McTouHuKM
toka. Hanpsokenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONIPOTUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIUHBI WU IUIOIIAJA MONEPEYHOrO CEYCHHS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MApAILIETBHOE, CMENIAHHOE COCAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoynsa—Jlenna.

MOIIIHOCTD 3JIEKTPUYECKOTO TOKA. TerioBas MOLIHOCTb, BBIAEIAEMAasl Ha
pe3ucrope.

O/JIC m BHyYTpeHHEE CONPOTUBIECHUWE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYUETUUK DJEKTPUUECKON SHEPIHH.

Hemoncmpauuu.

M3MepeHne cuibl TOKa U HAIPSKEHHUSL.

HccnenoBanne 3aBHCHMOCTHA CHJIBI TOKa OT HANpSOKEHUsS I PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTb COIPOTUBIIECHUS LUJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsHKEHUU.

[Ipsimoe uzmepenne D1C. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObI coeiuHeHusT UCTOUHUKOB Toka, DJIC GaTapei.

HccnenoBanrue pa3HOCTH MOTEHIMAIOB MEXKIY MOJOCAMH HMCTOYHUKA TOKA
OT CUJIbI TOKA B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKmMuKym.

HccnenoBanrue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne yeapHOro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanve 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS Ui JIaMITbI
HaKaJIMBaHUA.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJ[C raabBaHHYECKOrO 3JIEMEHTA OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanrne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJOCAMH HCTOYHUKA TOKA
OT CUJIbI TOKA B LEIIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

OnekTpuyeckass MPOBOAUMOCTb  PA3IMYHBIX  BEUIECTB.  JJIEKTPOHHAas
IPOBOJAMMOCTD TBEPJBIX METAIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT
Temrieparypsl. CBEpXIpOBOIUMOCTb.



DIIEKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonyrpoBOAHUKH. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS] THCCOLIMAIUL.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckrue yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHUE: Ta3opas3psiaHbIe
JaMIbl, DJIGKTPOHHO-Ty4eBass TPyOKa, MOJYMPOBOAHUKOBEIE TMPUOOPHI: THO,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBITIJIaBKA AJIFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH NEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoii paspsa 1 IpOBOAUMOCTD BO3yXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HaGmroienue amexkTpoiusa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTM  CONPOTHUBJIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHe BONIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

Cnioco6s1 u3MepeHusi GU3NYECKUX BEJIMYMH C MCIOJIb30BAHUEM aHAJIOT OBBIX
U UQPPOBBIX U3MEPHUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE I OTHOCHTEJIBHBIC TTOTPEITHOCTH U3MEPEHUN (HU3UIECKUX BEIMYHUH.
OueHka rpaHul NOrPEeNIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEU
bu3nueckuX BEJIMYMH, MPOBEPKa MPEATOKEHHBIX TUIOTE3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feiax «YUYEHUUECKUUA  HKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBS3H.

WN3ydyenne kypca Qusuku yrayonénHoro ypoBHs B 10  kjacce
OCYHIECTBIIAETCS C YUETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBICHHWE, HaydHbId (DakT, rumotesa, Gu3nyueckas BEIMYHHA, 3aKOH,



TEOpHsl, HaOJIOJIEHUE, SKCIEPUMEHT, MOJACIUPOBAHHUE, MOJIEIb, W3MEpPEHUE,
HOTPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIH(ppoBast 1adoparopusl.

Mamemamuka: penieHue cucTeMbl YypaBHeHUH. JlunelHas QyHKUUA,
napaboia, runepoosna, ux rpaduku U cBoMCTBa. TpuroHomerpuyeckue QyHKIIHMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
BekTopbl ¥ MX IPOEKIIMU Ha OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH MUBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelsbl,
yTUIM3alUsi OMOOPraHMYECKOTO TOIUIMBA [JJIs1 BBIPAOOTKU  «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHHE U KalWJUIIPHBIE SBIICHUS B IPUPOJIE,
AJIEKTPUUECKHE SIBICHUS B KUBOU MPUPO/IE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpPHAs Macca, IOJy4E€HUE HAHOMATEpUasoB, TEIJIOBbIE
CBOWCTBA TBEPIBIX TEJN, KHUAKOCTEH M ra3oB, KUJIKUE KPUCTAILIBI, JIEKTPHUUECKUE
CBOWCTBA METAJIOB, JIEKTPOJIMTHUECKAs AUCCOLMALINS, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHUE JIBUKEHUN C MCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TpPEHUS B TEXHHUKE, CTaTUYECKUE KOHCTPYKIUU
(KpOHILTEHH, peléTdyarble KOHCTPYKIMM), HCIIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHWKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTHE), IBUTATENh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
NOJYyYEHHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMAaTepuasjoB, WU
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE JJIEKTPONpHOOpPOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, FaJIbBAHHUKA.

11 KVIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3anmopelcTBue TOCTOSSHHBIX MAarHMTOB W IPOBOJHUKOB C TOKOM.
MaruutHoe mnosne. Bekrop MarHuTHOM wWHAYKUMH. [IpuHOmMn cynepno3nnuun
MAarHUTHBIX TTOJIEN. JINHUM MarHUTHOW MHAYKIWU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcreaa.

Cuna AMnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBiieHUE U MOAYJIb. J|BH>KEHUE 3apSyKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Tone. Pabora cuibl Jlopenta.

MaruauTtHOe nose B BeniecTse. DeppoMarHeTuky, napa- u THaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHE
MOCTOSTHHBIX MAar"HuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTENIU SJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJSL  IOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

Kaprrna nuHMA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

Habmronenne nBrkeHus MydKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMD JNENUCTBUS AIEKTPOU3MEPUTEIIBHOT O npubopa
MarHuTOAIEKTPUIECKON CHCTEMBL.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne MarHUTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanue 1eMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIBI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBiieHME 3JIEKTPOMAarHUTHOM MHAYKUMU. [IoTOK BekTOpa MAarHUTHOU
uaaykiuud. JJIC uHAyKUMW. 3aKOH 3JEKTpOMAarHUTHOM wuHAYKIMU Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC vHAYKUUM B MPOBOAHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WMHIYKTMBHOCTM B LEMH TNOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHAYKIIHUH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: WHIYKIIMOHHAS
II€Yb, COJICHOUJ, 3a1{MTa OT BJIEKTPU3ALMHU TEJI PU JABUKEHUU B MATHUTHOM I10JIE
3emun.

Jemoncmpayuu.

Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

HccnepoBanne 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnenoBanue 3aBucumoctd J/]C caMOMHIYKIMHA OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B L[ETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnpeneneHre MHIYKIIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIIUH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHeparopa.

Pasznen 5. KoneOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe ¥ TUHAMUYECKOE OMMCaHUE.
DHepreTuuecKoe OMMcaHue (3aKOH COXpPaHEHUS MEXaHHYeCKOW sHepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KUHEMAaTU4YECKOIO OMKCAHUS.

Amvmityna u ¢aza xoneOanuii. CBsi3b aMIUTUTYIBI KOJICOAHUN UCXOTHOMU
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[leprion u yacrora kosneOanwii. Ileprog ManbiX CBOOOAHBIX KoJeOaHMIA
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsitue o 3aryxaronux konedanusax. BeinyxnenHsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONICOAHMS.

TexHuyeckrue yCcTpoMCTBa U TEXHOJOTMYECKHUE MPOLECChl: METPOHOM, YacCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuce K01e0aTeabHOro IBUKEHHUS.

Habmronenre He3aBUCUMOCTH TEpUOa MAIbIX KOJeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux KojieOaHUi U 3aBUCUMOCTHU NTEPHOJ1a CBOOOIHBIX
KOJIe0aHHUIl OT COMPOTUBIICHHUSL.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUs MPEACTABICHUMN 00 HeaTbHON MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs YHEPTUU IIPU KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydyeHune 3akOHOB ABMKEHUS TENA B X0J1€ KOJICOaHUI Ha yIIPYroM MOJBECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnsle Konedanus.

KonebGarensHbiit koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJeOaHWS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTY/IOU CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJieOaHusl. BbIHYX/1I€HHBIE
AIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepeMeHHbId TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYAHOE U
JICHCTBYIOICE 3HAYCHHWE CHJIBI TOKA M HANPSHKEHUS TPH Pa3IudHoOn (dopme
3aBUCHUMOCTHU MIEPEMEHHOT O TOKA OT BPEMEHHU.

CuHycouJanbHbI MEPEMEHHbIA TOK. Pe3ucTOp, KOHIEHCATOp W KaTyllKa
WHAYKTUBHOCTH B IIEMH CUHYCOMJAIBLHOTO MEPEMEHHOr0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKH TpPU TPOU3BOJACTBE BJIEKTpodHepruu. KynbTypa
VCTIOJIb30BAHUS SJIEKTPOIHEPTUU B MIOBCEITHEBHOM JKU3HU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIepeay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

["enepaTop HE3aTyXarONUX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 3JIEKTPOMarHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pesucrop, karymika MHIYKTUBHOCTM M KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKa.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIUI ASUCTBUS TpaHchopmaTopa.



Mojenb TMHUM 3JEKTpONepeaayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, NPAKMUKYM.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUNIHbLE G0JIHDI.

MexaHndeckue BOJHBI, YCJIOBUA MX pacrpocrpaHeHus. llomepeunsie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXEHHE, MpEIOMJICHHE, WHTEepPEepeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIBI.

DNEKTPOMATrHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX ~ BOJIH:  OTPaXEHUE,  IPEIOMJICHHE,
noJsipyu3anus, nHTeppepeHus U Tuppakuus.

[lkana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuyeckne ycTpoWcTBa M IPAKTHYECKOE INPUMEHEHHE: MY3bIKaIbHbIC
MHCTPYMEHTHI, pagap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHA, TeedoH, CBY-neus,
yJIbTPa3BYKOBasl JMArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpoOCTpaHEHHE MMOMEPEUHBIX U MTPOAOIbHBIX BOJIH.

Kone6momeecst Teno kak UCTOYHUK 3BYKA.

3aBUCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaOmronenue otpaxeHus 1 MpeoMICHUSI MEXaHUYECKUX BOJIH.

HaOmonenune nareppepeHinu u 1uppakiiuy MEXaHUIECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM U
YacTOTOM KOJIEOaHUH.

HccnenoBaHne  CBOMCTB  3JIEKTPOMAarHUTHBIX — BOJH: OTpaXeHHUE,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

O6HapykeHne HHOPaAKPACHOTO U yIbTPa(PHOJIETOBOIO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmMonrHENHOE paclpOCTpaHEHUE CBETA B OJHOPOIHOU cpexae. Jlyd ceera.
TodeuHbIil UICTOYHHK CBETA.

OTtpakenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTelb npeaomiieHus. [IocTOSTHCTBO 4acTOThI
CBETa M COOTHOULIEHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pas/esa IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxHBIA cocTaB 0€JoOro CBETa.
[Ber.

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHpI yroyl IOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Cobuparomiue u pacceuBaroniue JauH3bl. ToHkas muH3a. DOKycHOE
paccTosHUE M ONTHYECKas CHUja TOHKOW JIMH3BL. 3aBHCUMOCTH (DOKYCHOTO
paccTosHUST TOHKOM ChEepUYecKo JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOU
ontuueckor ocu. IlocTpoeHrne uU300paKEHH TOYKM W OTpe3Ka MpSIMON B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpemaronias cnocoOHocTh. ['11a3 kak onTudeckas
cucrema.

[Tpenensl TPUMEHUMOCTH T€OMETPUUECKON OIITUKMU.

BonnoBas onrtuka. UWaTepdepenums cBera. KorepeHTHbIE HNCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOIE€pEeHTHBIX MCTOYHMKOB. [IpuMepsl KilaccHuecKux
UHTEPPEPESHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeérka. YcaoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCHMYMOB TIpM  MAJACHUA MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIHOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oTtoanmnapaT, MUKPOCKOM, MPOCKIIMOHHBINA ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccrnenoBanne Xo/la CBETOBBIX IIYYKOB Yepe3 IUIOCKOMapaIeTbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Monenu MUKpOCKOMa, TeTIECKOTa.

Habmonenne natepdepeHium cBera.

HaOmronenne nBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

HaGmonenne nudpakiilmoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpumeHeHne moIIponIOB IS H3yUEeHUS MEXaHUIECKUX HATIPSDKCHHM.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

W3mepenune mokazarenst MpeioMIICHUs CTEKJIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenne poKycHOTO pacCTOSHUS PAaCCEUBAIOIINX JTMH3.

[Tonydenne n3o0pakeHus: B CUCTEME U3 IJIOCKOT0 3€pKajia U JIMH3BIL.

[Torydaenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue TeneCKOMMYECKUX CUCTEM.

Habmonenne nudpakiuu, nHTEpEpeHIIny 1 MOJIIPU3aLUNA CBETA.

N3ydeHune moaspu3anuu CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH JUIJICKTPHKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

Hab6monenue nucnepcum.

Habmonenne n iccnenoBanue TUQPaKIMOHHOTO CIIEKTPA.

N3mepenne qMHblI CBETOBOM BOJIHBL.

[lonydyeHue crieKTpa U3IY4EHHsS] CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
I'panunpl  TPUMEHMMOCTH  KJIaccMueckor — mexaHuku.  [loctynarsl

CIEHUAIBHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail.  [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPALLCHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPTUEN U UMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. JHEPIrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue UMNOyJIbCa ¢ OHEPIHMH  PEJITUBUCTCKUX  dYacTuil (10
(dotorpadusim TPeKOB 3apsHKEHHBIX YACTULL B MATHUTHOM T10J1€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIOBOE M3NIydeHUEe (M3JIydeHUue aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

®oroaddexr. Onbitel A. I'. Cronerosa. 3akonsl dhoTodddekra. YpaBHEHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTPaKANIYI0 MoBepxHOCTh). Ombitel I1. H.
JleOenena.

BosHOBBIE cBOMCTBa yactull. Bonnsl ne bpoitns. JlnuHa BonHb! 1e bpouns u
pasMepsl  00JacTH  JIOKAM3aluu  JABWKYIIEHCsS dYacTuiel. KoprmyckymspHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nsmepenuii B Mmukpomupe. COOTHOIIEHHST HEONpeIeaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpOWCTBA M TEXHOJIIOTMYECKHE IPOLECCHI: CIIEKTPOMETP,
dorornemMent, QOToAATUYMK, TYHHEIbHBIH MHMKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (oTo3ddexTa.

HccnenoBaHne  3aBUCHMOCTH  CONPOTUBIIEHHS  NOJYIPOBOJHUKOB  OT
OCBELEHHOCTHU.

CBeronunoy.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poTope3ucTopa.

Nzmepenne nocrosaHol [Inanka Ha ocHOBE nccnenoBanus GhoTodddekra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOAUO/ OT HAIPSIKEHHUS.

Tema 2. @uzuka amoma.

OneITHl IO HCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aroma
Pezepdopna.

[Tocrynatsl bopa. U3nydyenue u norsiouieHrne (OTOHOB MPH MEPEX0OJe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buasl ciektpoB. CrieKTp ypOBHEN 3HEPTUM aTOMA BOJIOPO/IA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6mroneHne muHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nuHeiyaToro CrexkTpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMAPHOrO BOJOPOAA U U3MEPECHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJIEKTPOHHBIH WU TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacnanga. PaanoakTUBHBIE HM30TOINBI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUE paJlOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenne u cuntes siaep. AnepHsie peaktopsl. [IpodieMbr
YOPaBIIIEMOIO0 TEPMOSAIEPHOTO CHUHTE3a. JKOJIOTMYECKHUE AaCIMEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

MeToibl pErucTpalu U UCCICIOBAHUS HJIEMEHTAPHBIX YACTHII.

OyHAaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHord mozaenu. TémHas marepust U TEMHas
SHEprusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnyeckrue yCcTpoucTBa U TEXHOJOTMYECKUE TPOLECCHL: JO3UMETpP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSAIEPHBIA peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydyenue normiomieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. JieMeHTBI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU i1 OOBACHEHUS MPUPOJIBI
KOCMHYECKHX 0OBEKTOB.

Meroasl acTpoHOMUYECKUX uccieqoBaHuii. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JBUKEHHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CreKTpaibHbIN KJlacc —
CBETUMOCTb». 3BE3/IbI TJIABHON IMOCIEAOBATEIBLHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JUJISl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOeHHE
3B€3/1. COBpPEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU W 3BoJonMu CoJHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenust 3B€31HOTO0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs1 ONpeeeHUs MOJIOKEHUSI HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JIyHbl, IUlaHeT, TyMaHHOCTEH M 3BE3IHBIX
CKOILICHUH.

DuU3NYECKHUH PAKTUKYM.

CriocoOb1 m3MepeHus: (GU3NIECKUX BEJIMYHMH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHMH.
OueHka rpaHui] HOrPEeIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3MUECKUX BEJIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTE3 (BBIOOP U3 padoT,
ONMCAaHHBIX B  TEMATUYECKUX  pasleiiax «YUEHUYECKUU  OKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aro1Iee MOBTOPEHUE.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «DIEKTpoiuHaMuKay, «Koiaebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponp ¢u3ukum M acCTpOHOMHM B HKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COLIMAIILHOM U ATUYECKOU chepax AesTEIHbHOCTU YeI0OBEKa, POJIb U MECTO (PUBUKHU
Y aCTPOHOMHUM B COBPEMEHHOM HAy4HOM KapTUHE MHUPA, 3HAYCHUE OIMUCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIbHOM M  MPOTrHOCTUYECKOW  (DYyHKLMIA
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUpA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€HM C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMHUHU, T€Orpa(uu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBICHUE, HAYYHBIH (akT, rumores3a, (pu3nueckas BETUYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEpUTEIIbHBIC TPUOOPHI, ITU(poBast 1abopaTopusi.

Mamemamuka: penieHUE CHCTEMBI YpaBHEHUW. TpUTOHOMETpHUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO. BEKTOPBHI M MX MPOEKUHUH HA OCU KOOPAWHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie 37MeMeHTapHBIX (GYHKIUNA. [Ipu3Haku mnomo0usi TPEyroJbHUKOB,
onpeJieNIeHUE TIOMIaAN TUIOCKUX PUryp u o0bEma Tel.

Buonozua: >nektpuueckue SIBICHUS B JKUBOW MpHUpPOAE, KoyieOaTeabHbIE
JNBIDKCHUST B JKMBOW MPUPOJAE, OHKOJOTUUYECKHUE PHUCKH TP TPOU3BOJICTBE
AJIEKTPOIHEPTUU,  BJICKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXKAOUIEH  Cpelbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
IPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTANIMYECKAsE CTPYKTYpPa TBEPIBIX
T€l1, MEXaHU3Mbl OOpa30BaHUSI KPUCTAUIMYECKON PEMIETKH, CIEKTpaIbHBIM
aHaIM3.

T'eocpagpua: marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnono2ua: UPUMEHEHUE TIOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOu, TeHepaTop MEPEMEHHOTO TOKA, WHIAYKIIMOHHAs TIeYb,
JVHUM 3JIEKTpoIiepeaay, JEKTPOJABUTATENb, paiap, paaUONPUEMHUK, TEJIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKAa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPaXKaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOUIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa, pacIIUpPEHUE KU3HEHHOTO
OIbITA U OIBITA JAEATEIBHOCTU B IPOLIECCE Peaau3alid OCHOBHBIX HaIIPABJICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

rPasKIaHCKOr0 BOCIIMTAHUSA:

e C(OPpMUPOBAHHOCTHh  TPaXKIAHCKOW  MMO3UIMH  OOYy4arollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'yMAHUCTHUECKUX M
JEMOKPAaTHYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
obmiecTBa, ydacTBOBaTb B CaMOYIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCHCTBOBAaTb C  COLUMUAIBHBIMM  HHCTUTYTaMH B
COOTBETCTBUU € UX (PYHKIUSMH U HA3HAUEHUEM;

e TOTOBHOCTb K TYMaHHUTAPHOW U BOJOHTEPCKOMN AEATEIBbHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e chOpMHUPOBAHHOCTH POCCUUCKOU TPaXIAHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUHCKUX YUYEHBIX B 00JaCTH U3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U NPUHUMAaTh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

ICTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHMYECKOE OTHOLICHHE K MHpPY, BKJIIOYAsA OCTETUKY HAYy4YHOIO

TBOpPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



MHTEpEC K pa3inyHbIM cdhepam npodhecCuOHATbHOU EeATebHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynymiel npodeccur u peaau3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpMUPOBAHHOCTh IKOJOTHYECKOU KYJIbTYpPhl, OCO3HAHUE TI100aTbHOTO
XapakTepa dKOJIOTHYECKUX MPoOoIeM;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO PA3BUTHSI YEIOBEUYECTBA,;

paCIIMPEHHUE ONBITA JEATENBHOCTA 3KOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (hU3BHKE.

HEHHOCTH HAYYHOI'O NO3HAHMUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHME ILIEHHOCTH HAYYHOM JAESITEeIbHOCTH, FOTOBHOCTh B IpOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3oBrble Jornueckue a1ecTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccmarpuBaTh €€ BCECTOPOHHE;

OIpeNeNsITh LEAH JEATENIbHOCTH, 33[JaBaTh MapaMeTpbl U KPUTEPHUH HX
JOCTYKEHHUS;

BBISBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUUS B paccMaTpUBAEMBIX
busnyecKux ABICHUIX;

pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI C YYETOM aHAIN3a UM EIOLUXCS
MaTepUaIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBATH COOTBETCTBHUE
pe3yIbTaTOB LIEJSIM, OIIEHUBATh PUCKU MTOCIEACTBUN ACSITENIbHOCTH;
KOOPAMHHUPOBATh W BBINOJHATH pPadOTy B YCIOBUAX PEATHHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMU TOHSATUSMUA U METOJaMU
(bu3HUeCcKOl HayKu;



BJIAJ€Th  HABBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U MPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepXKaHUsl, IPUMEHEHHUIO PAa3IMYHbIX METO/I0B MIO3HAHMUS;

BJIaJ€Th BHUAAMH JACSATEIHHOCTH IO TOJYyYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh TMPUYUHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ pemeHus, HaxXOAWTh AapryMeHTHl s
JI0Ka3aTesIbCTBa CBOMX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KpUTEPUHU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCHTh 3HaHUSA MO (U3NKE B MPAKTHUECKYIO 00IacTh
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIME alIbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmanmei:

BJIaJIeTh HaBbIKAMU TOJIy4deHUs MHGOpMAIMU (PU3UUYECKOTO COJAEp:KaHUS
U3 HWCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIIATH TOUCK,
aHallu3, CHUCTEMAaTH3alMI0 M HMHTEPHOpPETAlUi0 MUH(YOpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIONIb30BaTh CpeACcTBA HH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 33/a4 C COOJIIOICHHEM TPEOOBAHUM HSPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcocOEpexeHHs, MPABOBBIX U
TUYECKUX HOPM, HOPM HH(OpMaLlMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEPKAHUS B pa3MyHBbIX (hopmaTax c
yuyéTOM Ha3HaueHHUs HHPOpMalUMU U LEJIEeBOM ayJIuTOpuHu, BbIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE HAa YpOKax (U3UKK U BO BHE-ypOUHOU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJUBUIYaJIbHON paboThI;

BbIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JEeWCTBUH, pacrpeiessiTh POJId C YUETOM MHEHUH Yy9aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C MO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAATh IMO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCcaJIbHbIe YUeOHbIE [1eiiCTBHUSA
Camoopranuzanus:

CaMOCTOSAITETTFHO ~ OCYIIECTBIISITh  MO3HABATEIbHYIO JIEATEIHHOCTH B
obmactd UMK U aCTPOHOMHUH, BBISIBISATH MpPOOJIEMBbI, CTAaBUTh U
dbopMyupoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOATEJILHO COCTABJIATDH IUIAH PEHICHUs] pACUETHBIX U KaueCTBEHHBIX
3aj1a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM paboThl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAIIUSIM;

paclupATh  paMKd ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMUHBIX
IIPEATIOYTEHNM;

JieNaTh OCO3HAHHBIM BBIOOP, apryMeHTHUpOBaTh ero, OpaThb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMU B 00JacTu
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HABBIKAMU [IO3HABAaTEJIbHOW pe(dIeKCUu KaKk OCO3HAHMS
COBEPIIAEMbBIX JICMCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedIICKCUU JJIi OIEHKH CHUTYalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBATh PUCKU M CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHTHl APYTUX MpPU aHAIWU3€ PE3yJIbTaTOB
JIESITCIILHOCTH;

MPUHUMATh €051, TOHUMAsi CBOU HEJIOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX MpPU aHAIU3€ PE3YJIbTaTOB
JIESITEILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporiecce MOCTHXKEHUS! JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI IO
¢usznke I YpOBHA cpenHero oOmero o6pa3oBaHHMs Yy OOydaroluxcs

COBEPIIECHCTBYETCS HMOIMOHATILHBIN UHTEJUIEKT, MIpEANOoIaratoIIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJIUPOBaHUSI, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHXKCHUIO TIeNN
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH, UCXOMIS W3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONIEPESIKUBAHUIO;

COLIMATIbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniatbh KOHGIUKTHI.

[TPEAMETHBIE PE3YJIbTATHI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE pe3yJibTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUM |

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAILHOM W d3THYecKoW cdepax AesTeIbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MporHocTuyeckod  (QyHkiui  GU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKH, POJIb (PU3UUECKON Teopuu B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIIECCOB  (SIBJICHWI): WHEpIHAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe 1 abCOMOTHO HEYNMPYroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KpUCTAUIMUECKOT0) Tella, WealbHbIi ra3, TOUYCUHbIN 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

pa3nuyath yCIOBUSA (TPaHUIBI, OOJACTH) TPUMEHUMOCTH (U3UICCKUX
3aKOHOB, MOHHMMATh BCEOOIIUN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCThH UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIU3UPOBATh M OOBSCHATH MEXAaHUYECKHE MPOIECChl W  SIBJICHMUS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3oBaHus ['amuiess N7 CKOPOCTH M TMEPEeMEIICHHS,
3akoHbl HbpIOTOHA, NOPUHUMI  OTHOCUTENIBHOCTHM ['anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbca U MEXaHUYECKOU
DHEPIruM, CBSI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMYECKON DJHEpruu,
YCJIOBUSl paBHOBECHUsS TBEPAOro Tejla), MOpU ITOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSI
MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: ITpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThETrO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HUMIYJbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIONb3YS
ocHoBHbIe TmONOkeHUT MKT # 3aKOHBI MOJEKYISpHOM (UMK U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO JABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BEUIECTBA CO CPEOHEH KHUHETHYECKOMN
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHIl, CBS3b JABJICHUS UJICAIBHOTO
raza C KOHIIEHTpAIlMEd MOJIEKYJI M €ro TeMIeparypoi, ypaBHEHUE
Menneneesa—Kmaneiipona, mNepBbld 3aKOH TEPMOAWHAMUKH, 3aKOH



COXPAHEHMSI PHEPruu B TEIUIOBBIX MPOIIECCAX), MPU ITOM HCIOJIb30BATh
MaTeMaTU4YeCcKoe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KianenpoHa;

aHAIU3UPOBATh U  OOBACHATH DJCKTPUYECKUE SIBJIICHUS, HCIOIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIHAJIbHOCTh
ANEKTPOCTATUYECKOTO MOJsl, MPUHLHI CYNEPHO3ULHHA 3IIEKTPUUECKUX
MoJIEH, IPU 3TOM YKa3biBas yCIIOBUSA NMpPUMEHMMOCTH 3akoHa Kyrona, a
TaKKe€ MPAKTUYECKH BAXKHbIE COOTHOUIEHHWS: 3aKOHbI OMa Juisi ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npaBwita Kupxroda, 3akonsr apajest ai1st d71€KTPOIN3a);

OIHUCHIBATh (HU3MYECKHUE MPOLECCHl M SABJICHUS, HCIONb3YysSd BETUYHMHBIL:
MEPEMELLEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJNA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JaBJE€HUE, [OTEHUUAIbHAsl JHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWudecKasi HHeprus, padoTa CHIIbI, LEHTPOCTPEMUTEIbHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YOPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEpPrusl B3aUMOACHCTBUA Tena ¢ 3emuéil BONIM3UM €€ MOBEPXHOCTH,
SHEprus ynpyrod jgedopManud MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAbHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; SJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD 3JIEKTPUUECKOrO IO,
HaIpsHKEHHOCTh MOJIS TOYEYHOTO 3aps/ia WM 3apsSHKEHHOro Iapa B
BaKyyM€ U B JIHUPJIEKTPUKE, MOTEHLUHAT 3JIEKTPOCTATUYECKOTO MO,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMXKYIIAsS  Ccwia, CHJIa  TOKa,
HampspDKeHUE, MOIIMHOCTh TOKa, dJEKTpUYecKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHUE YYacTKa LENH C IOCJIEN0BATEIbHBIM H
NapaJlJIeIbHBIM COEMHEHUEM PE3UCTOPOB, SHEPIUs ANEKTPUUECKOTO MOJIS
KOH/JIEHCATOpa;

OOBSICHATHL ~ OCOOEHHOCTHM  NPOTEKaHWs  (PU3UUYECKUX  SBIICHUM:
MEXaHUYECKOE JIBU)KEHUE, TEIJIOBOE JIBUKEHHWE 4YaCTHI[ BEILECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUE, nuddy3us, ucrnapeHue,
KHIIEHUE U KOHJEHCAlWs, IIJIaBJICHHE U KPUCTAILTU3AllHs, HAllPaBJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJl, SKBUIOTCHIHAILHOCTh ITIOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTH OJJHOW (PU3UYECKON BEJIMUYUHBI OT
Ipyrod C  HCHOJBb30BAaHUEM  NPSIMBIX  HM3MEPEHHH, TpH  3TOM
KOHCTPYMpPOBaTh YCTAHOBKY, (DUKCUPOBATH pe3yibTaThl MOJY4YEHHON
3aBUCHUMOCTA (PU3WYECKUX BEJIWYMH B BUAE TpaduKoOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
UCCIIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPeHUs (UBMYECKUX BEJIMYMH, MPU STOM
BBIOMpPATh ONTUMAIIbHBIA METOJ] U3MEPEHHS, OIEHUBATh AOCOJIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: IAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh
MOJIYyUCHHBIE PE3YNbTAThl U JeNaTh BBIBOJ O CTAaTyce MPEaJIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh MpaBuia O€30MacCHOrO TPyAa IMPHU MPOBEACHUU UCCIIEIOBAHUM
B paMKax y4eOHOTO DJKCIIEpPUMEHTAa, TMpakTUKymMa W  y4eOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemate pacuy€THBIE 3aJa4d C SBHO 33aJaHHOM M HESBHO 3aJaHHOU
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OPUMEHATH  (DOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3MUecKuX TEOpUN TMpPU KCIOJB30BAHUM MAaTEMaTUYECKUX METO/IOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIU3UPOBATh pE3yJAbTAaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

peliath KadyeCTBEHHBbIC 3a/laud, TPeOyrolIue MNpPUMEHEHHUS 3HAHWK U3
pa3HbIX Pa3zeNioB Kypca (PU3UKH, a TaKKE UHTETPAIlUU 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hu3nYecKue SIBICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 11 OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB pa0OThl U3MEPHUTEIIBHBIX MPUOOPOB, TEXHUIECKUX yCTPONCTB
Y TEXHOJIOTHYECKUX MTPOILIECCOB;

NPUBOAUTH TPUMEPHI BKJAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpPA, B PA3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUK FKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHHN O paliOHAIIbHOM
MPUPOJONOJIB30BAHNH, & TAKKE PA3yMHOM HCHOJIb30BAHMM JOCTHKEHUU
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0I111eCTBA;



OPUMEHSTh pa3InyHbIe CIOCOObI paboThl ¢ MHPOpMaIUe (U3NIECKOro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTU, TIPU ATOM HCIOIB30BaTh COBPEMEHHBIE HWH(OpPMAIIMOHHBIC
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HAYyYHO-TIOMYJISIPHON MH(OPMAaLIUK, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAaTh  MOJY4aeMyl  MH(OpPMAlMIO U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISITH OpraHU3aIOHHBIC " MO3HaBaTEIbHbIC YMEHUS
CaMOCTOATEJILHOTO  NPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATENbCKUX PadoT;

paboTaTb B TpYHIE C HCIOJHEHHEM pAa3JIMYHbIX COLHUAIBHBIX DOJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIIMOHATIBHO PACHpPENesITh NeATeIbHOCTh
B HECTaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OICHUBATH BKJAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PacCMaTpUBaeMON TPOOIEMBI;

IPOSIBIISITH MOTHBAIMIO K Oynymiel mpodeccuoHalbHON EeATEeIbHOCTH T10
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xoniy oOyuenust B 11 knacce mpeaMeTHblEe pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOKHBI OTPaXkaTb CPOPMUPOBAHHOCTH Y OO0 yUAIOITUXCS YMEHUM:

MMOHUMATh POJb (PU3UKK B  OKOHOMHYECKOH, TEXHOJOTHYSCKOM,
COLIMATILHOM M 3TUYECKON cdepax AEsITeIbHOCTH YeIOBEKa, POJIb U MECTO
(U3UKM B COBPEMEHHOM HaydyHOW KapTUHE MHUpPA, POJb aCTPOHOMHUU B
MPAKTUYECKON  JEATEIBbHOCTH YEJOBEKAa W  JAJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHHU, 3HAUYCHHE OMHUCATEIbHOM, CHCTEeMAaTU3UPYIOIIEH,
OOBSICHUTEIPHOM U TMPOTHOCTUYECKOW (PYHKIMN (U3MUECKOW TEOpUH —
ANEKTPOAMHAMUKH, CIEHHUALHON TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uku, poib (HU3MYECKON TEopruu B (POPMUPOBAHUMU MPEACTABICHUN O
busnyeckoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIC;
pa3nuyarh YCJIOBHS TMPUMEHHMOCTH Mojeleld (U3HYECKUX Tel W
MpOLIECCOB  (SIBJIIGHUI): OJHOPOAHOE DJIEKTPUUYECKOE U OAHOPOJHOE
MarHuTHOE TOJIsl, TAPMOHUYECKUE KOJIeOaHusl, MAaTEMAaTUUECKUNA MAsSTHUK,
WJCATbHBINA TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyarh yCIOBUsA (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (U3UIECKUX
3aKOHOB, MOHHMMATh BCEOOIIMN XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAJIU3UPOBATH U OOBSCHATH 3JCKTPOMArHUTHBIC MPOLIECCHl U SIBJICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cuna Awmmepa, cwia  JlopeHna, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC TIPOIIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHHUS]  KBaHTOBOM  (u3uku  (ypaBHEHUE  DUHIITEHHA I
dororddexra, mepBbIi U  BTOpoM mocTynatel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiI0BOTO M MAacCOBOT'O YHUCEN M SHEPIHM B SIACPHBIX PEAKLMX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD AJIEKTPUYECKOTrO OIS, MOTEHIMAI JIEKTPOCTaTUYECKOIO
MOJIA, PA3HOCTh MOTEHIMAJOB, JJEKTPOABIXKYIIAs CHJIA, WHIYKIUS
MarHuTHOTO TIOJI, MAarHUTHBIA TOTOK, cHjia AMmIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUII MMITYJIbC, IIOJHAs JHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MaccOBO€ YHCJIO U 3apsl SApa, SHEPTUs CBSI3U SA1pa;

OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBICHUIA:
ANIEKTPOMAarHuTHasi MHAYKIHUS, CAMOMHAYKIIMS, pE30HAaHC, UHTEep(pepeHus
BOJIH, Ju(pakiusi, JIUCOEpcusi, TOJHOE BHYTPEHHEE OTpaKEeHUE,
dbotoanektpuueckuit 3¢pdext (borodddext), anbda- u Oera-pacrajbl
anep, ramMMa-usiaydeHue saep, (pU3M4ecKue MPUHIUIBI CHEKTPATHHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeIATh HANpPaBJICHHE WHAYKIMM MAarHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, CHJIbl AmIiepa u cuJiisl JIopeHua;

CTPOUTH N300paKEeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKaioM, TOHKOW JINH30M,
Y PACCUUTHIBATh €r0 XapaKTePUCTUKHU;

NPUMEHATH OCHOBOIIOJAraKIIe ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBl JJIi aHajiu3a W OOBICHEHUS (U3NYECKUX IIPOLIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CHUCTEMAax, B MEXKIaJaKTHUECKOU
cpeze; NBUKEHUSI HEOECHBIX Tell, 3BOIIOINH 3BE3] U BeeneHnnoii;
MPOBOAUTH HCCIEHOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MNpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpOBAaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCUMOCTH



¢u3nyecKkux BEJIWYUMH B BUAE TpapuKOB C Y4ETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEPEHWM, JeNaTh  BBIBOABI IO  pe3yjbTaTam
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OMBITHI MO MPOBEPKE MPEMTIOKEHHOW TMITOTE3bI: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/BI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOroaTh MpaBmiia 0€30MacHOTO TPyAa MpU MPOBEICHUH UCCIICOBAHUMA
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢usnyeckoil MOAENBIO: Ha OCHOBAaHWU AaHaIM3a YCJIOBUA BBIOMpPATH
¢usnyeckue MOAENH, OTBEYarllue TPeOOBaHUSAM 3a7aud, NPUMEHSITh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METONOB peUIeHUs 3ajad,
MPOBOAUTH PACYETHl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX, aHAIM3UPOBATh
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3yJIbTATOB;

peliath KadyeCTBEHHbIC 3alayd, TpeOyrollue NpPUMEHEHHUs 3HAHWM u3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAaWBaTh JIOTHUYECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS JUIsl OOBACHEHUS OCHOBHBIX
MPUHLIUIIOB PabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKHX YCTPOMCTB
U TEXHOJIOTUYECKUX ITPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKAa, CBSA3aHHOM C (PU3MUECKUMMM IpoLeccaMu, C
MO3ULUK FKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHHIN O paliOHAIIbHOM
MPUPOIOINONIB30BAHNH, a TaKKE€ Pa3yMHOM HCIOJIb30BAaHUM JOCTHXKEHUM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHSATh pa3iINYHble COCOObI PadOThl ¢ MHpOpMaUUend (PU3HNYECKOTO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OPMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(popMalK, MOIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJin3a UCTOYHHKA UH(POpMAIIHH;

MPOSIBIISATH OpraHu3alHOHHBIE 17} II03HABATEJIbHbIE YMEHHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEILCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTaHJAPTHBIX CHUTYallUsAX, aJ€KBATHO OLICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATh MOTUBALMIO K Oynymieil mpopeCCuOHAIIbHON JI€ATEIbHOCTH 110
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NMPOrpaMMBbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
1.1 Hayunblii MeTO MO3HAHUS TIPUPOJIBI 6
Hroro no pazueiy 6
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPHH 15 1
3.2 Tepmonunamuka.TemioBbie MalIMHBI 20 1
33 ArperatHbie cocTosiHUS BeniecTBa. Pa3oBbie 14 1
Hepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE Mojie 24 1
4.2 [TocTOsIHHBIN IEKTPUYECKUI TOK 24 1




4.3 Toku B pa3iaMuHBIX cpenax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKH IPAKTUKYM
5.1 ®uznyecknil MpakKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM udpossbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTte/bHbIe
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MaruuTtHoOe€ 1osue 14
1.2 DNEKTPOMArHUTHAS] MHIYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KoJeOaHus 10
2.2 OneKTpoMarHuTHbIE KojeOaHus 15
53 MexaHU4ecKHe U AIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro mo pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pasaeny 5
Pazgen 4. KBAHTOBAS ®U3UKA

41 KopryckynsapHo-BOIHOBOM Jyanu3m 15

4.2 dusuka aToma 5

43 dwu3rKka aTOMHOTO SJIpa U AJICMEHTAPHBIX 5
' 4aCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPODUZUKH 12
Hroro no pasaeny 12
Paznen 6. PU3UNUYECKHN IIPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBIIAIOIEE IOBTOPEHHUE
Cucremartuszanusa U o0001eHne
71 IPEIMETHOT'O COACPKAHUS U OMbITA 15
' JeSITeIbHOCTH, IPHOOPETEHHOTO TIPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Beero H3Yy4CHUA oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 ®dusuka — QyHIaMEHTaTbHAS HAyKa O 1
IpUpoJIe 04.09.2023
9 HayuHb1il MeTOA MO3HAHUS U METO/IbI 1
WCCIIeIOBaHUs (PU3UUYECKUX SIBJICHUM 04.09.2023
DKCIIEPUMEHT U TEOPHS B IIPoIecce
3 mo3”anus npuponsl. Hadnronenue u 1
pap 05.09.2023
AKCIEPUMEHT B (pu3uke
4 CrocoOnI u3Mepennst GU3nIeCKUX BETHUNH 1
penns ¢ 05.09.2023
AOCoMOTHAsA U OTHOCUTEIbHAS
5 MMOTPEIIHOCTH U3MEPEHHUH (PU3NUECKIX 1
P penmit ¢ 06.09.2023
BEJIMYHH
MonenupoBanue B ¢pusuke. Poib u Mmecto
¢u3uku B HOPMUPOBAHUH COBPEMEHHOM
6 . . 1
Hay4YHOH KapTUHBI MUPA, B TPAKTUYECKOU 11.09.2023
EeSITENHLHOCTH JII0IEH
Mexannueckoe nBmxkenne. Cucrema
7 orcyera. OTHOCHUTEIBHOCTD 1
MEXaHUYEeCKOro JABWxKeHus. [Ipsamas u 11.09.2023
oOpaTHas 3a/1aull MEXaHUKH
8 Panuyc-BeKkTop MaTepuaabHOW TOYKH, €r0 1




MPOEKIUH Ha OCH KoopauHaT. TpaexkTopus.
[Tepemenienne. Ckopocts. X mpoekiuu
Ha OCH KOOpAUHAT

12.09.2023

PaBHOMEpHOE NPSMOIMHENHOE IBU)KEHHE.
I'padpuueckoe onucaHnue paBHOMEPHOr O
MPSIMOJIMHEWHOTO IBUKEHUS

12.09.2023

10

CrnoxeHue nepemMeIieHnii 1 CKOpOCTEH.
Pemenue 3anau

13.09.2023

11

HepaBHomepHoOe nBukeHue. MrHOBeHHas
CKOpPOCTh. Y ckopenue. [IpsmonuueitHoe
JBUJKEHUE C TOCTOSIHHBIM YCKOPEHUEM

18.09.2023

12

['paduueckoe onucanue NpsIMOINHEHHOT O
JIBUKEHUSI C TIOCTOSIHHBIM yYCKOPEHHEM

18.09.2023

13

CBoboaHoe nazieHue. Y cKopeHue
CBOOOIHOTO MaIeHUs. 3aBHCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U U X IpauKH

19.09.2023

14

JIBrxenue Tena, OpoieHHOro Mo yrioM K
TOPU30HTY

19.09.2023

15

KpuBonuneitHoe nBmxenue. J[BuxkeHue no
OKPYXHOCTH. YTJI0OBasl U IMHEHHAs
ckopocts. [lepuon u yacrtora.
L{eHTpOoCTpEMUTENBHOE U MTOJHOE
YCKOpEHHE

20.09.2023

16

KonrtponpHas pabota o reme
"Kunematuka" KMC no onieHke ypoBHs
oOydenHocTd 1o ¢usnuke. CTapTOBBIMA
KOHTPOJIb.

25.09.2023




IlepBe1if 3akoH HeroToHa. MHepnanbHbIe
cucteMbl oTcuéTa. [IpunIun

17 oTHOcUTEeNbHOCTH ["ammes. 25.09.2023
HeunepuunanbHbie CUCTEMBI OTCUETA
18 Cuita. PaBHOZCHCTBYIOIIAA cuna. Bropoi
3akoH HeroToHa. Macca 26.09.2023
19 B3aumoneiictBue ten. Tpetuil 3akoH
Herorona 26.09.2023
20 [TpunHIMT cCyneprio3unuu cuii. Permenue
3aJ1ay Ha IPUMEHEHKE 3aKOoHOB HproTOHA 27.09.2023
3aKOH BCEMUPHOIO TATOTCHUS.
21 3KBI/IB3JI?HTHOCTB IrPAaBUTALIMOHHOW U 02.10.2023
WHEPTHOW MaCChI
29 Cuiia TSKECTH U YCKOpEHUE CBOOOIHOT O
maJicHus 02.10.2023
JIBrokeHre HeOCCHBIX TEN U UX
23 HCKYCCTBECHHEIX cyTHHKOB. [lepBas
KOCi]/II/IquKaSI CKOpg:TI). 3aKOHLIp Kemnepa 03.10.2023
24 Cuia ynipyroctu. 3akoH 'yka. Bec Tena 03.10.2023
Cuna tpenwus. [Ipupona u BUIBI CUIT
25 Tp?HI/IFL JIBMOKEHHUE B KUIKOCTH M ras3e ¢ 04.10.2023
Y4ETOM CHJIBI COITPOTUBIICHUS CPEIIBI
26 JlaBnenue. 'mapocraTnueckoe J1aBjICHHUE.
Cuna Apxumena 09.10.2023
AGCOIIOTHO TBEPIOE TEIIO.
27 [TocTtynarenbHO€E 1 BpaliaTeabHOE 09.10.2023

ABWXKXCHUC TBECPAOIro TCIa




28

MOMEHT CHJIILI OTHOCUTEILHO OCH
BpatieHus. [1neuo cuibl

10.10.2023

29

CroxxeHue Cuil, IPUJIOKEHHBIX K TBEPAOMY
teny. LlenTp Tsokectu Tena. Y cnoBus
paBHOBECHS TBEPIIOTrO Tena. Bubl
paBHOBECUSI

10.10.2023

30

Peiienune 3agau

11.10.2023

31

KonTponbsHas padora o teme "/[uHamuka.
Cratuka TBepaoro Tena'

16.10.2023

32

HMItynbC MaTepHaIbHOM TOYKH, CUCTEMBI
MaTepHaJIbHBIX TO4YeK. L{eHTp macc
CHUCTEMBI MaTepUaJIbHBIX TO4eK. Teopema o
JBHKEHUHU LIEHTPA Macc

16.10.2023

33

NmMnynec criibl 1 MU3MEHEHHE UMITYJIbCA
Tesa. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaxTuBHOE NBMIKEHHE

17.10.2023

34

MomeHT HMITYyJIbCa MaTepHaHBHOﬁ TOYKH.
HpGHCTaBHCHI/Ie 0 COXpaHCHHUU MOMCHTA
HMITYJIbCAa B ICHTPAJIbHBIX IMOJIAX

17.10.2023

35

Pemenne 3agau

18.10.2023

36

PaGoTa cuiel Ha MaJIOM ¥ HA KOHEYHOM
nepemenienun. ['papuaeckoe
npeicTaBiIeHne padoThl CHIIbI. MOIIIHOCTh
CHUTBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KMHETUYECKOU OHCPrun

23.10.2023




MaTepUaAIbHON TOYKHU

38

[ToreHnmanbHbIE U HENOTEHLMAIbHBIE
cunsl. [loTeHnnanbHas s3ueprus. Bropas
KOCMHMYECKasi CKOPOCTh

24.10.2023

39

Tperbs KocMHuueckas ckopocThb. CBA3b
pabOThI HEMOTEHIIUATBHBIX CHJI C
U3MECHEHUEM MEXaHUYECKOW JHEPruu
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHU4YECKOU SHEPruu

24.10.2023

40

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHyiu s uaeanbHOM
KUJKOCTH

25.10.2023

41

KonTponbHas pabora 1o Teme "3aKoHbI
COXpaHEHHs B MeXaHuKe"

06.11.2023

42

PazButue npeacraBieHuil o0 Ipupoie
teryioThl. OcHOBHBIE MToJokeHuss MKT.
Hudodysus. bpoyHoBckoe nBIKEHUE

06.11.2023

43

Ctpoenue razoo0pa3HbIX, JKUIKUX U
TBEPABIX TEJ. XapakTep ABUKEHUSA U
B3aMMOJICHCTBHS YaCTHULl BEIECTBA

07.11.2023

44

Macca u pa3mepsl MOJIEKYJT (ATOMOB).
Komuuectso Bemniectsa. I[locrossnnas
ABorazipo

07.11.2023

45

Temnepatypa. TemnoBoe paBHOBECHE.
[Ixama Ienbcus

08.11.2023

46

Pewienne 3agau

13.11.2023

47

WNneanpublii ra3. ['a30BbIe 3aK0HBI




13.11.2023

YpaBuenune Meneneea-KianeiipoHna.

48 Pemenue 3amau 14.11.2023
49 AbconroTHas TeMieparypa. 3aKoH
JanbToHa 14.11.2023
50 W3onporieccsl B HeaIbHOM Tra3e ¢
IOCTOSHHBIM KOJMYECTBOM BEIIECTBA 15.11.2023
I'papuueckoe npeacraBieHue
51 M30IPOLIECCOB: U30TEPMa, U30X0Pa, 90.11.2023
n3obapa
52 OcHoBHOe ypaBHeHue MKT 90.11.2023
53 Pemenue 3anau 91.11.2023
CBs13p a0COMIOTHON TEMIIEpaTyphbl
54 TEPMOAMHAMHYECKOM CHCTEMBI CO CpETHEH
KMHETHYECKON IHEpPruel NOCTyNaTeIbHOT O 21.11.2023
TETIOBOTO JIBHKEHUS €€ YaCTHII
55 O06o01mIeHre U cCUCTeMaTH3allHsI 3HAHUH 110
teme "OcHoBelt MKT" 22.11.2023
56 KonTponbsHas padora o Teme "OCHOBBI
MKT" 27.11.2023
TepmonnHaMuyeckas cucreMa. 3ajaHue
BHEIIHUX ycaoBuil s TJ1 cucTemsl.
57 BHemHye U BHYTpEHHUE MTapaMeTPhI.
ITapametps! T/l cucteMsl Kak cpegHue 27.11.2023

3HAa4YeHMsI BEJIMUMH, OMUChIBAIONINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE




58

HyiieBoe Hayano TepMOJUHAMUKH.
CamornpousBobHas penakcarus T /1
CHCTEMBI K TEMJIOBOMY PAaBHOBECHIO

28.11.2023

59

Mopaens uaeaapbHOro rasa B
TEPMOJIMHAMHUKE. Y CJIOBUSI IPUMEHUMOCTH
3TOH MO EIHN

28.11.2023

60

VYpasuenue Menneneea-Kianeiipona u
BBIPAJKEHUE JJIs1 BHYTPEHHEU dSHEPIUU

29.11.2023

61

Bripaxenue st BHyTpEHHEH SHepruu
OJTHOATOMHOT'0 UACAILHOrO rasa.
KBa3ucratnueckue u HeCTaTHUECKHE
MPOIIECCHI

04.12.2023

62

OnemeHTapHasi paboTa B TEpMOIMHAMUKE.
Brruucnenue paboTsl o rpaduky
nporecca Ha pV-nuarpamme

04.12.2023

63

Terutonepenaya kak criocod U3MeHeHHS
BHyTpeHHel sHepruu T/] cuctemsl 6e3
COBepIIeHUs paboThI

05.12.2023

64

KoHnBek1us, TeniaonpoBoIHOCTS,
U3IIy4CHHE

05.12.2023

65

KomuuecTBo TemnoTel. TenmoéMKOCTh Tela.

YaenpHasa u MOJEIpHas TEILIOEMKOCTH
BellleCTBA. Y AenbHas TEIIoTa CropaHus
TOILJIMBA

06.12.2023

66

Pacuér xonnuecTBa TEMIOTHI IPU
Terionepeaayde

11.12.2023

67

[TonsTrie 00 agrabaTHOM IpoIIECCe.
IlepBblii 3aKOH TEPMOJIUHAMUKHU

11.12.2023




68

KonuuectBo TennoTsl U paboTa Kak Mephbl
M3MEHEHUS BHyTpeHHeM anepruu T /]
CHUCTEMBI

12.12.2023

69

Bropoli 3aKk0H TepMOAMHAMUKH IS
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUPOAHBIX
IIPOLIECCOB

12.12.2023

70

[IpuHLMIIBI 1€V CTBUS TEMIOBBIX MAIIIHH.
KI1/J]

13.12.2023

71

Maxkcumanbaoe 3Hadenne KIT/. Hukn
Kapno

18.12.2023

72

Perienune 3agau

18.12.2023

73

DKOJIOrMYEeCKHUE aCEKTHI UCIOJIb30BaHUS
TEIJIOBBIX ABUraTenci. TemnoBoe
3arpsA3HEHUE OKPYKAIOLIEN CPebl

19.12.2023

74

Pemenne 3agau

19.12.2023

75

O0001IeHEe U CHCTEMATH3aIUA 3HAHUI 110
teme "Tepmoaunamuka. TernoBbie
MalIvHe!"

20.12.2023

76

KonrtposnpHas pabota 1o reme
"TepmoauHamuka. TennaoBpie MalIMHbL"

25.12.2023

77

[TapooOpa3oBaHue ¥ KOHICHCAIHSI.
Ucnapenue u kureHue. Y aenbHasi TEIioTa
napooopa3oBaHus

25.12.2023

78

HaCI)IHIeHHI)Ie M HCHACBIIICHHBIC ITaphbI.
KadecTBeHHas 3aBUCHMOCTD IIOTHOCTH U

09.01.2024




JIaBJICHUS! HACBHIIIIEHHOTO T1apa OT
TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOI' 0 Mapa. 3aBUCUMOCTh
TeMIepaTypbl KHIIEHUS OT 1aBJICHUS B
KUJKOCTH

BraxHocTh Bo3ayxa. AOCOMOTHAS U

7
o OTHOCHUTEJbHAS BIAXKHOCTE 09.01.2024
P
80 ellIeHNE 3a0a4 10.01.2024
Teépnoe Teno. Kpucrannuueckue u
81 LA 7
aMopdHbIe Teaa. AHU30TPOIHS CBOWCTB 15.01.2024
KpUCTAJLJIOB
82 [InaBiienue u Kpuctaum3auus. Y 1eabHast
tenyora niaasieHus. Cyoammanus 15.01.2024
Hedbopmaruu TBEPIOTO Tena. PactsokeHne
83 . .M !
u cxatue. CaBur ouzLym, IOnra. ITpenen 16.01.2024
yrnpyrux aedopmaruit
TennoBoe pacmmpeHue XUJIKOCTEH 1
84 é . AH
TBEPABIX Tven TapMOHM3M TEMIOBBIX 16.01.2024
KOJICOAHUH YaCTHI[ BEIlECTBA
85 [IpeobGpazoBanue sHEPrun B Pa30BbIX
nepexoaax 17.01.2024
86 YpaBHEHHUE TEIUIOBOTO OaaHca 99 01.2024
87 P
cliete sazad 22.01.2024
88 [ToBepxHOoCcTHOE HaTspKeHMEe. Kanusuisipabie
saBieHUs. JlaBlieHre 0/l MCKPUBIICHHOM 23.01.2024




MOBEPXHOCTHIO kUAKOCTU. Dopmyna
Jlammnaca

89

O06o0061eHue 1 cucteMaTH3aus 3HaHu| 1o
Teme "ArperaTHple COCTOSIHUS BEIECTBA.
da3zoBeIe epexopl"”

23.01.2024

90

KonTtponpHas pabora 1o reme
"ArperaTtHbl€ COCTOSIHUS BEILIECTBA.
daszosble nepexoas" KMC no onenke
YPOBHS 00y4E€HHOCTH 1O (PU3HKE.
IIpoMeKyTOUHBII KOHTPOJIb.

24.01.2024

91

DnekTpu3alus Tel U e€ MPOosSIBICHUS.
DnekTpudeckuii 3apsa. JIBa Buaa
AJIEKTpUYECKuX 3apsaoB. [IpoBoHUKY,
JIADTIEKTPUKHU U TTOJTYITPOBOIHUKH

29.01.2024

92

DJIeMEHTapHbIN dJEKTPUUECKUN 3aPsl.
3aKOH COXPaHEHHUs DIIEKTPUIECKOr 0 3apsaaa

29.01.2024

93

B3aumoneiictBue 3apsinoB. Toueunsie
3apsasl. 3akoH KynoHa

30.01.2024

94

Peirenune 3agau

30.01.2024

95

BHCKTpI/ILICCKOG none. Ero xgeiicTeue Ha
QJICKTPUUCCKUC 3apAabl

31.01.2024

96

HanpsxkEHHOCTB AIEKTPUYECKOTO MOJIS.
[Tpo6ubIit 3apsia. Jlunun HanpsKEHHOCTH
IEKTpHUYecKoro nojsi. OnHOponHOE
IEKTPUY ECKOE T10JIE

05.02.2024

97

HOTGHI_II/IB.JILHOCTB QJICKTPOCTATUYCCKOI'O
nojsa. PazHocTh IIOTCHIIMAJI0B "

05.02.2024




HaIpsHKEHUE

[TorennuanbHas 3HEprus 3apsa B

98 aneKkTpocTaTudeckom mosie. [lortenman 06.02.2024
AJIEKTPOCTATUICCKOTO OIS
CBs13b HAPSHKEHHOCTH TIOJISL I Pa3HOCTH
99 MOTEHIINAJIOB ISl 3JIEKTPOCTATHYECKOT O 06.02.2024
0TSt
100 [TpuHLHUII CYTIEPIO3UIINH ANEKTPUIECKUX
noJien 07.02.2024
101 Pemenue 3amau 12.02.2024
102 [Tone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsUKEHHOM cepbl 12.02.2024
[Tone paBHOMEPHO 3apsHKEHHOTO MO
103 00BéMY ma]i)a. [Tone paBHi)MepHO 13.02.2024
3apsHKCHHOM 0E@CKOHEUHOM ITOCKOCTH
104 [TpoBOMHUKH B ATIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiI0B 13.02.2024
105 JIMDIIeKTPUKY U TTOJTYTIPOBOTHUKH B
AJIEKTPOCTATUYECKOM TI0JIE 14.02.2024
Konnencarop. D1eKTpoEMKOCTh
106 KOHJICHCATOpa. DJIEKTPOEMKOCTH MJIOCKOT0 10.02.2024
KOHJIEHCcaTopa
107 [TapannenbHOE coenMHEHUE
KOHJICHCAaTOPOB 19.02.2024
108 [TocnenoBaTenbHOE COCAMHEHHE
KOH/IEHCaTOpPOB 20.02.2024
109 DHeprus 3apsHLKeHHOr0 KOHAeHcaTopa




20.02.2024

110 Pemenue 3amaq 91.02.2024
111 JIBM>KEeHUE 3apsSyKEHHON YaCTHUIIBI B

OJTHOPOTHOM DJICKTPUYECKOM TT0JIe 26.02.2024
112 Pemenne 3amau 96.02.2024
113 O06o0mIeHne U cucTeMaTU3aIus 3HaHUH 110

Teme "DnexTpuieckoe mnojue" 27.02.2024
114 KonTponsHas padbora mmo reme

"DnekTpudeckoe mose" 27.02.2024

Cuna Toka. IlocTostHHBIN TOK. Y CIIOBUS
115 TBOBAHUS IIOCTOSIHHOT

;};IeIII(eT;H;ecaxoro T(());ao o 28.02.2024
116 Ucrounuku Toka. Hanpsbxkenue u 3/1C 04.03.2024
117 3akoH Oma i1l yyacTka I[eTH.

DIJIEKTPUYECKOE CONPOTUBIICHUE 04.03.2024

3aBUCHMOCTH COIIPOTUBIICHHUS
118 OJTHOPOJHOTr'0 MPOBOJHUKA OT €ro AJIMHBI U 05.03.2024

TJIOMIAIH TIOTIEPEYHOTO CEUCHUS
119 YaensHOE COMPOTHBIICHUE BEIIECTBRA.

Pemenue 3amau 05.03.2024
120 [TocnenoBartenpHOE, TapaLICIBHOE,

CMEIIaHHOE COCAMHEHUE ITPOBOTHUKOB 06.03.2024
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUSCKUX

neneii. [IpaBuna Kupxroda 11.03.2024
122 Pemenue 3amau




11.03.2024

PaGora s5ekTprueckoro Toka. 3aKoH

123

Hxoyna —Jlenua 12.03.2024
124 Pemenne 3amau 12.03.2024

MOITHOCTB AJIEKTPHUUECKOr0 TOKA.
125 TenmoBast MOITHOCTG, BEIJIEIIEMas Ha 13.03.2024

pesucrope
126 Pemenue 3amag 18.03.2024
127 OJ1C u BHyTpEHHEE CONPOTUBJICHHE

HCTOYHHKA TOKA 18.03.2024
128 3akon Oma 115 mOHOM (3aMKHYTOM)

ANEKTPUUYECKON LIenn 19.03.2024
129 Pemenne 3amau 19.03.2024
130 MoOIIHOCTE KCTOYHUKA TOKA 90.03.2024
131 KopoTkoe 3ambikaHue 03.04.2024
132 KongencaTtop B 1ienu mocTostHHOTO TOKA 08.04.2024
133 Pewenue 3anau 08.04.2024
134 Pemenne 3aga4g mo Teme "IlocTosSHHABIN

ANEKTPUUYECKUHN TOK" 09.04.2024
135 Pemenne 3aga4 mo teme "[1ocTOSHHBIH

ANEKTpUY €CKUI TOK" 09.04.2024




Pewtenne 3agay no teme "IloCcTOAHHBIN

136
AJIEKTPUY €CKUH TOK" 10.04.2024
137 O06o0061eHue 1 cucteMaTH3aus 3HaHu| 1o
teme "[10CTOSHHBIN 3IIEeKTPUUECKHUM TOK" 15.04.2024
KonTponbHas pabora o reme
"TlocrostHHBIN 351ekTprueckuii Tok" KMC
138
T0 OI[EHKE YPOBHS 00YYEHHOCTH T10 15.04.2024
¢usuke. [IpoMmexxyTouHas aTrecranusl.
HTOroBbIil KOHTPOJIb.
DneKkTpudecKas IpOBOJUMOCTb Pa3IMUHBIX
139 .0 i .
BELIECTB. DJIEKTPUUECKUN TOK B METaUIax 16.04.2024
CBepxnpoBoguMoCThb
DJIEKTpUYECKNN TOK B pacTBOpax U
14 .
0 pacrmiaBax JEKTPOIUTOB. 3aKOHBI 16.04.2024
Ddapanes 4151 SIEKTPOINA3a
141 i !
DnexTpuyecKkuil Tok B raszax. [lmazma 17.04.2024
142 DNeKTpUYECKUH TOK B BaKyyMe.
BakyymHbIe TprOOpEI 18.04.2024
143 6) 7
JIEKTPUYECKUH TOK B ITOJIIYIIPOBOJHUKAX 99 04.2024
144 IT
OJIyTIPOBOJJHUKOBBIE TPUOOPHI 99 04.2024
DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue CHiibl TOKA U HAMIPSKECHUS B
145
LIEMH [TOCTOSHHOI'O TOKA IIPH ITOMOILU 93.04.2024

AHAJIOTOBBIX M IU(PPOBBIX H3MEPHUTEIBHBIX
npubopoB" wim "3HaKOMCTBO ¢ U poBoi




nabopatopueit o ¢pusuke. [Ipumepst
u3MepeHus (prU3nuecKux BEIUYUH MpU
MOMOIIM KOMIBIOTEPHBIX 1aTYUKOB"

146

du3nueckuii MPakTUKYM 110 TEME
"M3yueHne HepaBHOMEPHOI O IBUKEHUS C
LENBIO ONPEIETICHUSI MTHOBEHHOU
ckopoctu"

23.04.2024

147

du3nyecKuil MPaKTUKYM 110 TEME
"U3MepeHue yckopeHus npu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JIBYDKEHHY 110 HAKJIOHHOU INIOCKOCTH'" Ui
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHU IIPH PAaBHOYCKOPEHHOM
nBYDKeHnn"

24.04.2024

148

DU3NYECKUl IPAKTUKYM 10 TEME
"N3MepeHne yCKOpeHus CBOOOTHOTO
najnenus” nim "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOT0 TOPU3OHTAIIBHO"

29.04.2024

149

Pu3nyecKuil MPAaKTUKYM 110 TEME
"N3y4eHune ABM>KEHUS Tela Mo
OKPY>KHOCTH C IOCTOSIHHOM 110 MOAYJIIO
ckopoctbio” unn "Hccnenoanue
3aBUCUMOCTH I1eprojia 00paleHus
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

29.04.2024

150

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue paBHOACHCTBYIOIIEH CHIIbI
pU ABUKEHUU OpYyCKa 1O HAKJIOHHOH
mockoctu" wim "IlpoBepka runoressl o

30.04.2024




HE3aBUCHUMOCTH BPEMEHH JIBHIKCHUS
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €ro Macchl"

151

du3nueckuii MPakTUKYM 110 TEME
"HccnenoBanue 3aBUCHMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pEe3UHOBOM 00pasiie, oT ux aedpopmanun”
win "M3ydenue qBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKNHYTON Yepe3
n€rkuit 6710K"

30.04.2024

152

Du3nyecKuil MPaKTUKYM 110 TEME
"U3mepenue korduimenta TpeHus Mo
BEJIMYUHE YIJIOBOro Kod(puureHta
3aucumoctu Frp(N)" nim "UccnenoBanue
JBUKEHUSI OpycCKa M0 HAaKJIOHHOM
IJIOCKOCTHU € IEPEMEHHBIM
kodpdurreHToM TpeHus" numm "M3ydenne
JBUKEHMSI I'py3a Ha Bally C TpeHueM"

06.05.2024

153

Pu3N4ECKUN MPAKTUKYM 110 TEME
"HccnenoBanue yCciaoBUil paBHOBECHS
TBEPAOrO0 TeJla, UMEIOILEro OCh BpauieHus"
i "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wim "U3ydyenue
YCTOWUYMBOCTHU TBEPAOIO TeJa, UMEIOILLErO
TJI01Ia]1b OTOPBI"

06.05.2024

154

Du3nyecKuil MPaKTUKYM 110 TEME
"M3mMepeHne UMITyJIibca Tena 1o
TOpMO3HOMY NyTH" K "V3mepenue cuibl
TSITU, CKOPOCTH MOJIEJIHU 3JIEKTPOMOOUIIS U

07.05.2024




MOIIHOCTH cUJbl TArK" niau "CpaBHeHUE
M3MEHEHUS UMITYJIbCca Tejla C UMITYJIbCOM
cuibl" i "MccnenoBanue coxpaHeHus
MMITyJIbCa MIPU YIPYroM B3auMozaencTBun"
nn "M3mMepeHre KHHETUYECKOM SHEprun

TeJa o TOPMO3HOMY ITyTH"

155

Pu3N4ECKUN MPAKTUKYM 10 TEME
"N3yueHue n30TepMUYECKOro mpouecca
(peKOMEHI0BaHO U CIOJIb30BaHUE
nudpooii tadoparopun)" wim "Nzydenue
n3oxopHoro npoiecca" win "M3ydenue
n3zobapHoro npouecca" unu "[IpoBepka
YpaBHEHHUS COCTOSTHUS"

07.05.2024

156

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHne yaenbHONU TenI0EMKOCTH "
unu "MccnenoBanue mporiecca OCThIBaHUS
BemecrBa" mm "MccnenoBanue
anuabaTtHoro npouecca” uin "U3yuenue
B3aMMOCBSI3U SHEPTHH MEXMOJIEKYISPHOTO
B3aUMOJICUCTBHS U TEMIIEPATYPbl KUIICHHS
JKUIKOCTER"

08.05.2024

157

DHU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHune 3aKOHOMEpHOCTEH UCTIapEHUS
s)kusikocteit" uim "M3mepenue yaenbHon
TETJIOTHI TUI1aBjieHus apaa" unu "M3ydenue
CBOMCTB HACBIIIIEHHBIX MapoB" WU
"N3mepenue abCoIIOTHOMN BIaXKHOCTH
BO3/lyXa U OIIEHKa MaccChl IapoB B
nometniennn". 3mepenne kodpduiimenrta

13.05.2024




MOBCPXHOCTHOI'O HATSXKCHU A

158

DU3NYECKUN TPAKTUKYM I10 TEME
"HaGnroaeHue nmpeBpalieHus SHEeprun
3apsDKEHHOr0 KOHJIEHCaTopa B SHEPTHUI0
n3lIydeHus ceeronnona” nuimm "Msyuenue
MIPOTEKAHUs TOKA B IEMH, COJIEPIKATIICH
KoHJieHcaTop" uim "Pacnpenenenue
Pa3HOCTH MOTEHIMAJIOB (HANPSIKEHUS ) TPU
I10CJIEIOBATEIbHOM COEANHEHUU
KOH/JIEHCAaTOpOB"

13.05.2024

159

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanre CMEIIAaHHOTO COSAUHCHUS
pe3uctopoB" unmu "M3mepenue yaenbHOro
COIIPOTHUBJICHUS IIPOBOJHUKOB" MIIH
"HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA
OT HANPSKEHUSI IS JIAMIThl HaKaJIMBaHUs"

14.05.2024

160

du3nuecKknii MPakKTUKYM 10 TEME
"HaGnrogeHue amekTponm3a uim
"N3mepeHue 3apsiia OJHOBAICHTHOTO
noHa" niu "UccienoBanue 3aBUCUMOCTH
COIIPOTHUBJIEHUS] TEPMOPE3UCTOPA OT
temrepatypbl" win "CHsATHE BOJIbT-
aMIIEpHON XapaKTEepUCTUKHU Auoaa"

14.05.2024

161

PesepBubiii ypok. O600meHue u
CHUCTEMaTH3allMsl 3HAHUM 110 TEME
"Kunematuka"

15.05.2024

162

PesepBHbIii ypok. O0o01meHe 1
CHCTEeMaTH3allus 3HAHUH 110 TeMe
"Inaamuka"

20.05.2024




163

PesepBubiii ypok. O600meHue u
cucreMaTu3anud 3Hadguii no reMme "CraTtuka
TBEepAoro Tena'"

20.05.2024

164

PesepBHbIii ypok. O6o0meHue u
CHUCTEeMaTH3alus 3HAaHUI 10 TeMe "3aKOHBI
COXpaHEHHs B MeXaHuKe"

21.05.2024

165

Pe3epBHbIii ypok. O000IEeHUE T
cucTemMaTu3anus 3HaHui 1o reme "OCHOBBI
MOJIEKYJIIPHO-KHMHETHYECKON Teopuu"

21.05.2024

166

PesepBHbIii ypok. O0o0meHue u
CHCTEMAaTHU3alHUs 3HAHUH 110 TEME
"TepmoauHnamuka. TeniaoBbie MalIMHbI"

22.05.2024

167

PesepBubiii ypok. O600meHue u
CHCTEeMaTHu3allys 3HaHUM 110 Teme
"ArperaTHble COCTOSIHUS BEIIECTBA.
da3zoBeIe epexopl"”

27.05.2024

168

Pe3epBHbIii ypok. O6001IEHUE T
CHUCTEMaTH3aIlMsI 3HAHUH 110 TeME
"OnekTpuyeckoe mnoJie"

27.05.2024

169

PezepBHbiii ypok. O600mieHue u
cUCTEeMaTu3allys 3HaHUM 110 Teme
"TIoCTOSIHHBIN JIEKTPUYECKUI TOK"

28.05.2024

170

PesepBHblii ypok. O0001ICHHE 1
cucTeMaTu3alus 3HaHui 1o Teme "Toku B
pa3MyHbIX cpenax"

28.05.2024

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16




11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
B3auMoneiicTBue MOCTOSHHBIX MAaTHUTOB U
1 .M . 1
MIPOBOJIHUKOB € TOKOM. MarHutHoe mosie 04.09.2023
I'mnore3a Amnepa
BexTop MaruuTHOM HHAYKUMHA. [IpuHImn
2 i, JI 1
cynepno3nvunn MarHUTHBIX TTOJel. JInnun 04.09.2023
MarHUTHOW WHIYKIIHH
3 MarHuTtHOe ToJie TPOBOJIHUKA C TOKOM. 1
OmnpIT Dpcrena 05.09.2023
4 Am & 1
Cuna Amrnepa, e€ HanpaBlIeHUE U MOYJIb 05.09.2023
5 P 1
elIeHue 3a1a4 06.09.2023
6 [Ipumenenue 3akona Ammnepa. 1
DNEeKTPOU3MEpUTEIbHBIE TPUOOPHI 11.09.2023
Cuna Jlopenna, e€ HanpaBieHHE U MOJYJIb.
7 i 1
JIBrkeHue 3apsHKEHHOM YacTHUIlBI B 11.09.2023
OJTHOPOJTHOM MarHUTHOM T0JIe
Pemenne 3anay KMC no onenke ypoBHs
. i 1
8 o0yueHHocTH 10 (pusuke. CTapTOBBIHA 12.09.2023
KOHTPOJTb.
9 P J 1
aboTa cuisl JlopeHiia 12.09.2023




10

Peiienune 3agau

13.09.2023

11 MarsuTHo€ o€ B BEIIECTBE.

deppOMarHeTukKy, napa- u AMaMarHeTHKU 18.09.2023
12 OcHOBHBIE CBOICTBa (heppOMArHETHKOB.

ITpumeHeHue peppoMarHeTUKOB 18.09.2023
13 Pemenue 3agau o reme "MaruutHoe nosne 19.09.2023
14 Pewenne 3aau o teme "MarautHoe 1osue 19.09.2023
15 SIBJeHUE 2JIEKTPOMAarHUTHON HHIYKLIUH.

[ToTok BEeKTOpa MAarHUTHOW WHIYKITUU 20.09.2023
16 DAL mnnykin 25.09.2023
17 3aKOH AIIEKTPOMAarHUTHON MHIAYKIIUU

dapanes 25.09.2023
18 Buxpesoe anekrpudeckoe nosue. Toku yko 96.09.2023
19 O/1C uHAYKUMHU B ABMOKYLIUXCS

MIPOBOJTHUKAX 26.09.2023
20 Pemenue 3anau 97 09.2023
21 [TpaBuno Jlenma 02.10.2023
29 WNupykTtuBHOCTD. KaTyIika HHAYKTUBHOCTH

B IIEITH ITOCTOSTHHOT'O TOKa 02.10.2023
93 SBnenne camonnaykuuu. JC

CaMOUHYKITUH 03.10.2023




9H€pl"I/I$I MAarauMTHOTI'O ITOJIA KaTYHUIKH C

24 TOKOM. DJIEKTPOMAarHUTHOE 110JIE 03.10.2023
25 Pemenue 3amaq 04.10.2023
26 OO0o001IeHNE U cCCTeMaTH3alUsl 3HAHKH 110
Teme "DnaekTpoauHamMuka” 09.10.2023
97 KonrtponsHas pabota o teme
"DnekTponuHaMuKa" 09.10.2023
28 KonebarensHas cucrema. CBoOO HBIE
konebanus. ["apMonnueckne koneOanms 10.10.2023
29 Kunematnueckoe U JMHAMHYECKOE
OIMCAaHUE KOJIEOAaTENbHBIX ABUXECHUI 10.10.2023
DHepreruyeckoe onucanue. BeiBog
30 I{I/IH&MI/I‘ICfKOFO OIMCaHUS TAPMOHUYIECKUX
KOJIeOaHUI U3 UX YHEPTETUUECKOTO U 11.10.2023
KMHEMAaTHYECKOr0 OIU CaHHUS
31 Amnimryzaa u ¢asa koneOaHui 16.10.2023
[Tepuon u yacroTa konebanuid. [Tepron
MaJIbIX CBOOOIHBIX KOJIEOaHUIT
32 MaTeMaTH4YecKoro MastHuka. Ilepuo
CBOOOJIHBIX KOJICOAHMIA pr)KI/IHHpOFOII 16.10.2023
MasTHHKa
33 3aTtyxarouue kojebanus. BeIHYKIeHHbIE
kojeOanus. Pezonanc 17.10.2023
34 ABTOKOICOAHUS 17 10.2023
35 Pemenue 3amau




18.10.2023

Ypok-koHpepeHius "MexaHn4ecKue

30 KosieO0aHMsI B My3bIKaJIbHBIX HHCTpYMEHTaxX" 23.10.2023
37 O06o01IeHue 1 cucTeMaTH3aIus 3HaHUH 10

Teme "MexaHn4yeckue KoneoaHus" 23.10.2023
38 DIeKTPOMArHUTHBIC KOJICOaHNUS.

KonebaTensHbIi KOHTYP 24.10.2023

®opmyna Tomcona. CBs3b aMIUIUTYIbI
39 3apsijia KOHACHCATOPA C AMILTUTYO0U CHIIBI

ToiaHB Kon:6aTenLHp0M KOHTypZyII 24.10.2023
40 3aKOH COXpaHEHHUS PHEPTUU B HJICATHHOM

KoJie0aTeJIbHOM KOHTYpE 25.10.2023

3aTyxaroIue 3JIeKTPOMarHuTHhIE
41 KosneOanusi. BeiHyX1eHHBIC

BJ'IeKTp0MaFHI/ITHzIeIIl(OHe6aHI/I$I 06.11.2023
42 IIepemennslii TOK. Pe3uctop u KOHAEHcaTop

B LIEMIM IEPEMEHHOT0 TOKa 06.11.2023
43 Karyika HHAYKTUBHOCTH B IICTTH

MEPEMEHHOr 0 TOKa 07.11.2023
44 3akon Oma 151 SIEKTPUUECKON LIeTH

MePEeMEHHOr 0 TOKa 07.11.2023

MOIHOCTE NEPEMEHHOTO TOKA.
45 AMIIMTYAHOE U JeiCTBYIOIEE 3HAUCHHE

CHJTBI TOI};: u Hangﬂ)KeHI/I};I B 08.11.2023
46 Pe3oHaHc B 3s1eKTpUUeCcKOM 1enu

13.11.2023

47 Pemenue 3amau

13.11.2023




Wneansubiid Tpanchopmartop.

48 HpOHSBOI[CTBOV:Hepe,[[a‘Ia U ToTpediieHue 14.11.2023

AIIEKTPUYECKON YHEPTUH

DKOJIOTUYECKHUE PUCKH MPU TPOU3BOJCTBE
49 anekTposHepruu. Kynstypa I/ICH(‘)'J'II)SOBaHI/ISI 14.11.2023

9JIEKTPOIHEPIUU B MTOBCETHEBHOM KU3HU
50 P

CHICHIE 3a7a 15.11.2023

51 Pemenue 3amaq 90.11.2023
52 O0600611eHue U cucTeMaTH3alus 3HaHU 110

Teme "DIeKTpOMarHuTHBIE KoneOaHus" 20.11.2023
53 MexaHuueckre BOJHbI. XapaKTEPUCTUKU

MEXaHUYECKUX BOJH 21.11.2023
54 CBoiicTBa MEXaHMUECKHX BOJTH 91.11.2023
95 3ByK. XapaKTEepUCTUKU 3BYKa 99 11.2023
56 Wudpa3eyk u yaprpasByk. lllymoBoe

3arpsA3HEHHE OKPYKaroLIe cpesbl 27.11.2023
57 Pewenue 3anau 97 11.2023
58 DJIEKTpOMAarHuTHbIE BOJHBI. M3nydueHue

ANEKTPOMArHUTHBIX BOJH 28.11.2023
59 DHeprus 3MeKTPOMArHUTHBIX BOJIH.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 28.11.2023
50 [IIkanma 37eKTPOMArHUTHBIX BOJIH.

IIpumeHeHue 31eKTPOMarHuTHIX BOJIH B 29.11.2023




TEXHUKE U OBITY

61

[TpuHIMIBI PaTuOCBA3H U TEIEBUACHUS.
Panuonokanus. DIeKTpOMarHuTHOE
3arpsA3HEHUE OKPYKAIOLIEH CPEIbI

04.12.2023

62

KontponwsHas padora no reme "Konebanus
Y BOJHBI"

04.12.2023

63

Caer. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHUs CBeTa

05.12.2023

64

Pemenue 3aau Ha IpUMEHEHHUE 3aKOHa
IPSIMOJIMHEWHOr0 pacpOCTPaHEHUs CBETa

05.12.2023

65

Ortpaxenue cBeta. [Lnockoe 3epkarno.
Cdeprueckoe 3epkaiio

06.12.2023

66

[Ipenomnenne cBera. AGCOIIOTHBIN 1

OTHOCHUTECILHBIN ITOKA3aTeIb MMpCJIOMJICHUA.

ITonmHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenpHbI yroJl HOJIHOIO BHYTPEHHET O
OTpaXKEHUs

11.12.2023

67

Pemenne 3a1a4 Ha MPUMCHCHHC 3aKOHOB
OTpa’XCHUA U NPCIIOMIICHUSA CBCTA

11.12.2023

68

Xopn srydeit B npusme. [{ucnepeus ceera.
CnoxHblil coctaB Oetoro ceera. Llper

12.12.2023

69

JInna3bl. DOKYyCHOE pacCTOSIHUE U
ONTHUYECKAS CUJIA JINH3bI

12.12.2023

70

[TocTpoeHune n300pakeHUIA B TMH3aX U UX
cucTeMax. YBEIUYEHUE JIMH3BI

13.12.2023

71

Pemenue 3a1au Ha mOCTpOEHKE
M300paKeHUH, TOTYyYaeMBbIX C TOMOIIBIO
JIMH3

18.12.2023




I'na3 xkak ontudeckasa cucrema KMC 1o

72 OIICHKE yYPOBHS 0U6y‘leHHOCTI/I 1o (usmKe. 18.12.2023

IIpomMexyTOUHBIN KOHTPOJIb.

Pemenue 3amau. [Ipenenst mpuMeHUMOCTH
73 .

reOMETPUYECKON ONTHKU 19.12.2023
74 CKopocTb CBETa U METO/Ibl €€ U3MEPEHUS 19.12.2023
75 Hucnepcus cBera 90.12.2023
76 WnTepdepenuus ceera 09.01.2024
77 KorepeHTHbIE HCTOUHUKH. Y CIOBUS

HaOIIOACHUS MAKCUMYMOB U MUHHUMYMOB 09.01.2024
78 Pemenue 3anau 10.01.2024
79 [Tpumenenue nHTEpHEpeHIINN 15.01.2024
80 Hudpakuus ceeta 15.01.2024
81 Hudpakunonnas peméTka. Y cioBue

HaOJIIOICHHS TJIaBHBIX MAKCUMYMOB 16.01.2024
82 Pemenue 3anau 16.01.2024
83 [TorepedHOCTh CBETOBBIX BOJIH.

[Tonsipuzanus cBera 17.01.2024
84 Pemenue 3amau 99 01.2024
85 CBeToBbI€ ABJICHUS B IPUPOJIE




22.01.2024

O0600111eHIE U CUCTEMATU3AIMS 3HAHUH 110

86 teme "OnTuka" 23.01.2024
87 K
OHTpOJIbHAS paboTa no TeMe «OnTHKa» 93.01.2024
['paHuIIBI MPUMEHUMOCTH KJIACCHY €CKOM
88 .3
MEXaHUKH. 3aKOHBI 3JIEKTPOANHAMUKY U 94.01.2024
IPUHIUI OTHOCUTEIBHOCTH
89 ITocTynaTsl crienMaIbHON TEOPUN
OTHOCHUTEIbHOCTH 29.01.2024
[IpocTpaHCTBEHHO-BpEMEHHON UHTEPBAI.
[Ipeo6pazoBanus Jlopenua. Y ciaoBue
90 .0
NpUIUHHOCTU. OTHOCUTEIILHOCTh 99.01.2024
OJJHOBPEMEHHOCTHU. 3aM€eUIEHNE BPEMEHU U
COKpAallleHUE JJIUHbI
91 OHeprusi U UMIYJIbC PENATUBUCTCKON
YaCTHUIEI 30.01.2024
92 CBs13b Macchl € 3HEprueil 1 UMITYJIbCOM
PENATUBUCTCKON YaCTUIIbl. DHEPrus MOKOs 30.01.2024
93 PaBHOBecHOE TeII0BOE U3ITyUYeHUE 31.01.2024
94 3 B
aKoH cMmenieHus Buna 05.02.2024
r M. II . @
95 umnoresa JaHKa o KBaHTaX. ®OTOHbI 05.02.2024
96
OHeprus 1 UMITyJIbC GOTOHA 06.02.2024
97 ®otoapdexrt. OnpiTel A. I'. Cronerona.




3akonbl poTodrddekra 06.02.2024
98 VYpaBuenue DiiHmTeHA 11t PoTodhPexTa.
"Kpacnas rpanuna” gorosddexra 07.02.2024
99 Jasnenue ceera. Onbitel I1. H. Jlebenena 12.02.2024
100 BoJiHOBBIE CBOMCTBA YaCTHIL 12.02.2024
Bonnsl ne bpoiuisa. JyinHa BOJIHEL 1€
101 bpoiina u Pa3MepH obacTy JoKaIu3aluun 13.02.2024
JBUKYIICHCS YaCTHIIBI
102 KopryckynsapHo-BOTHOBOM Jyanu3m 13.02.2024
103 Judpakuust >71IeKTPOHOB Ha KPUCTAIIAX 14.02.2024
Creru¢uka u3MepeHuii B MUKpOMHPE.
104 COf)THOI_HeHI/ISI HeonpeaeNnEéHHOCTe! 10.02.2024
I'eiizenbepra
105 Pemenue rpaduueckux 3amay 19.02.2024
106 Pemenue pacuétHbIX 3a1a4 90.02.2024
KonTponbHas pabora mo temam: "OCHOBBI
107 CTO", IfOpHYCKymIpHO-BOJIHOBOI/I 90.02.2024
Jyaau3m
108 OMnBITHI 110 UCCTIENOBAHUIO CTPOCHHS aTOMA.
[Tnanerapuas moaens atroma Pesepdopna 21.02.2024
109 [Toctynatet bopa

26.02.2024




110

Buns! ciektpo. CeKTp ypoOBHEH SHEPruu
aToMa Bojopoza

26.02.2024

111

CnoHTaHHOE U BBIHYXJICHHOC U3JIYUCHHUC
CBETa

27.02.2024

112

Jlazep

27.02.2024

113

Hyxnonnast mogens siapa IeitzenGepra-
NBanenko. 3apsa 1 MaccoBOE UM CIIO sIpa.
HN3oronel. PannoakTHBHOCTH

28.02.2024

114

3aKOH paJuOaKTUBHOrO pacnana. CBONUCTBa
MOHU3UPYIOLIEro U3aydeHus. BiusHue
PaaAnOaKTUBHOCTHU Ha KHMBBIC OPraHHU3MBI.
Jo3umerpus

04.03.2024

115

DHeprust CBsi3U HYKJIOHOB B sifipe. SlnepHbie
cuibl. JledekT maccel siapa. SnepHbie
peakuuu. SAnepHsie peakTopsl. [IpoOieMbl
YIIPABJISIEMOr O TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTMYECKUE ACTIEKThI pa3BUTHUS
SJIEPHON DHEPreTUKU

04.03.2024

116

MeTonb! perucTpanuyu U HCCIEI0BaHUS
IEMEHTApHBIX YyacTull. OyH1aMEHTaIbHbIE
B3aUMOJIECHCTBHS. baprOHBI, ME30HBI U
nenToHsl. [IpencraBienne o CtaHgapTHON
moznend. KBapk-riarooHHas MOJENb aIpOHOB

05.03.2024

117

®dusuka 3a npenenamu CtanaapTHOU
Mojiend. TéMmHas MaTepusd U TEMHAas
sHeprus. ENMHCTBO (DM3HYECKOM KapTUHBI
MHpa

05.03.2024




118

OTanbl pa3sBUTHs ACTPOHOMHUH. 3HAYEHUE
aCTPOHOMUU

06.03.2024

119

[TprMeHNMOCTh 3aKOHOB (PH3UKH IS
00BSICHEHHSI IPUPOJIBI KOCMUYECKUX
00BeKTOB. MeToIpl aCTPOHOMUYECKHUX
HUCCIeI0BaHUM

11.03.2024

120

CoBpeMeEHHbIE ONITHYECKHUE TEIECKOIIBI,
pannoTeNeCKONbl, BHEaTMOC(hepHast
aCTPOHOMUS

11.03.2024

121

Bun 3Bé3qHoro Heba. Co3Be3aus, sipkue
3BE3/b1, IVIAHETHI, UX BUINMOE IBHKEHHE

12.03.2024

122

Coueunas cucreMma. Connre. ConHeunas
akTUBHOCTb. McTounuk sHeprun CoJHIa U
3BE3

12.03.2024

123

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTHKH.
Juarpamma "ciekTpajabHBINA Ki1acc —
CBETUMOCTBH"

13.03.2024

124

3B€3I[BI rJIaBHOM nocCiIea0BaTCiIbHOCTHU

18.03.2024

125

BuyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE TPECTABICHUS O
MPOUCXOXKAeHNHU U 3Bomonuu ConHua u
3BE3/1. DTalbl )KU3HU 3BE3]

18.03.2024

126

Muneunsiii [TyTe — nama ["anaktuka. Tunsl
rajakThk. YEpHbIE ObIPHI B sApaX raJakTHK

19.03.2024

127

Bcenennas. Pacumpenue BeeneHHOM.
3akon Xa606ma. Teopust bonbmioro B3peiBa.
PenmukToBoe nsnyuenue

19.03.2024




128

Maciutabnas ctpykrypa BeeneHHol.
MeraranakTuka

20.03.2024

129

Hepeménnasie mpoOaemMbl aCTPOHOMUN

03.04.2024

130

DU3NYeCKUil IPAaKTUKYM I10 TEME
"UccmenoBaHue MarHUTHOIO IO
IMOCTOSIHHBIX MAarHUTOB' MJIN
"HccnemoBanne CBOMCTB
¢deppomarnerukos" wim "Mccienosanue
JENCTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy
¢ ToKoM"

08.04.2024

131

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepenue cuiibl Ammepa uim
"N3ydeHune 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" uim "OnpenesneHrne MarHuTHOM
WHIYKIIUU HA OCHOBE U3MEPEHUSI CHIIbI
Awmrepa”

08.04.2024

132

Pu3nyecKuil MPAaKTUKYM I10 TEME
"UccnenoBaHnue sIBICHUS
AJIEKTPOMArHUTHOW MHIYKIHUH" UIIH
"Onpenenenre HHIYKIIUU BUXPEBOTO
MarHuTHOrO 1oJsg"

09.04.2024

133

DH3NYECKUN TPAKTUKYM IO TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIUU"
nim "COopKa MOJIEIN JIEKTPOMArHUTHOT O
reHepaTopa"

09.04.2024

134

®u3nuecKkuii MPaKTUKYM 110 TEME
"N3mepenune nepuoaa CBOOOTHBIX
KoJIeOaHUI HUTSHOTO U MIPYKUHHOTO

10.04.2024




MagTHUKOB"

135

DU3NYECKUN TPAKTUKYM T10 TEME
"IIpeobpa3zoBaHne SHEPTUH B IPYKUHHOM
MasiTHUKE"

15.04.2024

136

DU3NYeCKUil IPAaKTUKYM I10 TEME
"HccnenoBanyue NepeMEHHOr0 TOKa 4epe3
IIOCJIEN0BATEIbHO COCIVHEHHBIE
KOHJIEHCATOp, KaTYyILIKY U pe3ucTop" Uiu
"UccnenoBanue pabOThl HCTOUHUKOB CBETA
B LIETIK IEPEMEHHOr0 ToKa"

15.04.2024

137

DH3NYECKUN TPAKTUKYM I10 TEME
"N3ydeHune napaMeTpoB 3BYKOBOM BOJIHBI"

16.04.2024

138

Du3nyecKuil MPaKTUKYM 110 TEME
"M3mMepeHne nokasarens npesIoMICHHS
crexia" wm "[lonyuenue n3o0paxeHus B
CHUCTEME U3 IIJIOCKOr0 3epKajla v JIMH3bI"

16.04.2024

139

DU3NYECKUl IPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosHUS OT BellecTBa (Ha mpumepe
Kuakux muH3)" wim "M3mepenne
(OKYCHOTO pacCTOSIHUS PacCEUBAIOIINX
TH3"

17.04.2024

140

Du3nyecKuil MPaKTUKYM 110 TEME
"HaGmronenue nudpaxuuu,
uHTepdEepeHINH U oJIsIpU3auu ceera’

22.04.2024

141

DU3NYECKUN TPAKTUKYM I10 TEME
"Onpenenenue UMIyJIbca U SHEPTUU
PENSTUBUCTCKUX YacTHIl (1o Gororpadusm
TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM

22.04.2024




nose)"

142

DU3UYECKUN TPAKTUKYM I10 TEME
"N3mepenne nocrossHHou [11anka Ha
ocHOBe HccienoBanus pororddexra"
"HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA
4yepe3 CBEeTOAMO OT HanpshKeHus "

23.04.2024

143

Pu3nyeCcKuil MPAaKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOro
aTOMapHOI'0 BOJOPOAA U U3MEPEHUE
noctostHHoN PunOepra"

23.04.2024

144

DH3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue paauoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHUEM JI03UMeETpa Ui
"M3yueHue norjomeHus Oera-4acTHI]
amoMuHueM"

24.04.2024

145

du3nueckuii MPaKTUKYM 110 TEME
"Habmonenus 3BE€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX
IMPWIOKECHUM UL OIIPEEICHUS T10JI0KEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE co3Be31us1 CeBepHOro
MOJIyIIApUs U ApKHE 3BE3ABI" WK
"HaGnrogenus B Teneckon JIyHbl, maHer,
TYMAHHOCTEHN U 3BE3/IHBIX CKOILICHUI"

29.04.2024

146

O0600111eHIE U CUCTEMATU3AU 3HAHUH.
Ponb Gu3uku 1 aCTpOHOMHH B
3KOHOMHUYECKOH, TEXHOJOTrNIECKOM,
COIMATIbHOM M 3THYECKOU chepax

29.04.2024




JACATCIIBHOCTH YC€IIOBCKa

147

O060011IeHrE U CUCTEMATH3AIAS 3HAHUA.
Posb 1 MecTO pU3UKK U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHpa

30.04.2024

148

O6o0menue 1 cucTeMaTH3anus 3HaHUH.
Ponb gusnueckoii Teopun B GOPMUPOBAHUT
Npe/CTaBICHNH O (PU3NUECKOM KapTuHe
MUPa, MECTO (PU3NYECKON KapTUHBI MUPA B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTaBICHUN O IPUPOIE

30.04.2024

149

O0001IEeHNE U cCUCTEMATHU3alUs 3HAHUI 110
teme "Kunematuka"

06.05.2024

150

O0001IIEHNE U CUCTEMATU3AIUA 3HAHUI 10
Teme "Kunematuka"

06.05.2024

151

O0001IEHUE ¥ CUCTEMATU3ALU 3HAHUH 110
teme "JluHamuka"

07.05.2024

152

O0001IEeHNE ¥ CHCTEMAaTH3alUs 3HaHUHI 110
teme "CTaTuka TBepaoro renua"

07.05.2024

153

O6o0m1IeHue 1 cucTeMaTH3alus 3HaHUM 10
TeMe "3aKOHBI COXpaHEHHUs B MeXaHHUKE"
KMC no orienke ypoBHsl 00y4E€HHOCTH IO
¢uzuke. [IpomexxyTouHas aTrecTanusl.
UTOroBsiii KOHTPOJIb.

08.05.2024

154

O6o0mIeHne u cucTeMaTH3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYeCKON Teopun”

13.05.2024

155

O000111eHIE U CUCTEMATU3AINS 3HAHUH I10
teme "Tepmoaunamuka. TernoBbie

13.05.2024




MaIIuHb"

156

O0600111eHIE U CUCTEMATU3AIMS 3HAHUH 110
Teme "ArperaTHple COCTOSIHUS BEIECTBA.
da3oBble epexonl"”

14.05.2024

157

O000111eHIE U CUCTEMATU3AIHSA 3HAHUH I10
Teme "DnekTpuueckoe mnoie"

14.05.2024

158

O06o01mIeHre 1 CUCTEMaTH3allHsI 3HAHUH 110
teMe "[1oCTOSHHBIN 3JIEeKTPUYECKUI TOK"

15.05.2024

159

O060061eHne U cucTeMaTH3alus 3HaHU 110
teme "Toku B pa3nuuHbIX cpenax”

20.05.2024

160

O0001IeHrE U cUCTEMAaTU3alUs 3HaHUHI 110
TeMme "MaruutHoe mose"

20.05.2024

161

PesepBubiii ypok. O600meHue u
CHCTEMATH3alM 3HAHUN 110 TEME
"DneKkTpoMarHuTHast HHAYKIUS"

21.05.2024

162

Pe3epBHbIii ypok. O6001IeHUE T
CHCTEMAaTU3alusl 3HAHWI 110 TeMe
"Mexanuveckue konedbaHus"

21.05.2024

163

PesepBHbIii ypok. O0o0meHue u

CHUCTEMAaTU3aluA 3HAHUH T10 TEME

"JnexkTpoMarHuTHeIe KojebaHus"

22.05.2024

164

PesepBHbIii ypok. O0o0meHue u
CHCTeMaTu3allus 3HaHUH 110 TeMe
"MexaHU4EeCKUE U IJIEKTPOMArHUTHbIE
BOJIHBI"

27.05.2024

165

PesepBubiii ypok. O600meHue u
cucTeMaTu3anug 3HaHui no teMe "Onrtuka"

27.05.2024

166

PesepBHbIii ypok. O0o0meHne 1




cucremMatusauua 3HaHuU 1o teme "OCHOBEBI

CTO"

28.05.2024

167

PesepBHbIii ypok. O6o0meHue u
cUCTeMaTHu3alus 3HaHUH 110 TeMe
"KopnyckyIsspHO-BOJIHOBON qyayn3m"

28.05.2024

168

Pe3epBHbIii ypok. O0001IEHUE
cucTeMaTu3anusd 3HaHui no teMe "dusnka
aroma"

29.05.2024

169

PesepBHbIii ypok. O0o0meHue u
cucTeMaTu3alus 3HaHuii o reme "dusnka
ATOMHOTO SIIpa ¥ DJIEMEHTAPHBIX YacTull”

29.05.2024

170

PesepBubiii ypok. O600meHue u
cHCTeMaTh3alus 3HaHU 110 TeMe
"JnemMeHTbl acTpoPu3nKu"

30.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






