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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toMm deaepanbHoil pabodeil mporpammbl BociuTanusi 1 KoHuenmu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTesbHOE MPEAMETHOE COJIEPKaAHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usuke AaET TPEACTABICHHE O LENIX, COACPXKaHUH, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJjau NpOoPecCHOHANBHON OpUEHTAIMH, HANPAaBJICHO HA CO3/aHME YCIOBUM IS
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢u3Mke ONpenesstoTcs IUJIAaHUPYEMblEe Pe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJabTaTaM OOYYaIOUIUXCS, OCBOMBIIHUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3UMKH Ha YriayoJaEéHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTENEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHas B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
JUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHOOOpa3HbIX TEXHOJNIOTM B cdepe HSHEPreTHKd, TPaHCIOpTa, OCBOEHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMM YYEOHBIX UCCIIE0BaHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPXKUT MaTepuai U3 BCeX pa3AesioB (U3MKH, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (HU3MKA
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEIIECTBE U
noJe.

Hoea zymanumapuszayuu. EE peanuzaius TpeAronaraeT HUCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonou nanpasenennocmu. Kypc ¢buzuku yriryoJi€HHOTO ypOBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanuszyercs TIOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
po0JIEM pallMOHAIBLHOTO MPUPOAOIOJIB30BAHUS U HKOJIOTMUECKON O€3011acHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIONIEro (¢akropa ydeOHoro mporecca. st yriayOia€HHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
JBa crocoba peaiu3anuu (PU3NYECKOro MpakTUKymMa. B  mepBoM ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJIATCS B Tpoliecce u3ydeHus pasznena (temsl). [Ipu 3TomM mop padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo ¢Qu3mke cucreMa YYCHHMUECKOTO DKCIIEPHUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTHKU JUI1 3TUX BUJOB YUYEHHUYECKHX MPAKTUUYECKHX pabOT OCYILECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS U OCHalleHus: kabunera ¢usuku. [Ipm sTomM obecmeunBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHHMaHUE yAENSETCS PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpupys MPUMEHEHNE 3HAaHUM U3 Pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusamu PIOC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOe OOOpPYJOBaHHWE JJsl BBHIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECIIeYHMBAET IOCTAHOBKY
NEPEUYNCIEHHBIX B TporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpPAIlUK IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
(GopMupyeTcsi B BHJIE€ TEMaTHUYECKHX KOMIUJIEKTOB M OOECHEeUMBAaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE LIU(PPOBBIX 1aOOPATOPUIL.

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

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUA M (HopMUpOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSCHSITH SABJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
IpOopECCUOHANBHON AESITEIbHOCTH, CBA3AHHBIX C (U3UKOM, NOArOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUM B NPUPOAEC M AJIA MPUHATHUS NPAKTUUECKUX PEIICHUN B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

MOHMMaHWe (U3UUECKHMX OCHOB M MPHUHIIUIIOB JCWCTBUS TEXHUYECKHX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieICHHs] TOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTaTa;

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



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusiMu DPI'OC COO yrnyOnéHHBIA YpOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHBb) HA YPOBHE CPEHETO OOIIETro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JTA0OPATOPHBIX PAOOT U OMBITOB C YYETOM WHIUBHIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA

11 KVIACC

Paznen 4. daekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

BzaumoneicTBrEe TMOCTOSSHHBIX MAarHuTOB W IIPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMHU. [IpuHOMD cynepno3unuu
MAarHUTHBIX NOJIEN. JINHUY MarHMTHOU MHAYKIHU.

MarHutHoe 1oJie MPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKUA U
Kpyroporo BuTka). OneIT Dpcrena.

Cuiia Amniepa, e€ HalpaBJIE€HUE U MOJTYJIb.

Cuna JlopeHiia, €€ HanpaBlIeHUE U MOAYJb. JIBU)KEHUE 3apSKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHoM Tone. Pabora cuiel Jlopenta.

MaruauTtHOe nosue B Beniectse. DeppoOMarHeTuky, napa- i THaMarHeTUKH.

TexHuyeckne yCTpOMCTBA MU TEXHOJIOTMYECKHE TMPOIIECChl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuToB, AJIEKTPOMArHuTOB, TEeCTeP-MYIbTUMETP,
AJICKTPOIBUTATENb SIKOOM, YCKOPUTENIN SJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM ~ MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI0 OCTOSTHHBIX MArHUTOB.

Kaprrna TMHUI MarHUTHOW MHIYKLIMH TOJIS JJIMHHOIO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOTI'O KOJIBLIEBOTO ITPOBOJAHUKA, KATYIIKN C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBUKeHUS ydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpuanun JNEUCTBUSA 3JIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJISI IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB eppOMArHETHKOB.

HccnenoBanne NEUCTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuisl AMiiepa.

N3ydyeHune 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIBI TOKA.

Ornpenenenre MarHMTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SBieHUE DIEKTpOMAarHUTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
uHaykund. OJIC uHAaykuuu. 3aKoH BIEKTPOMAarHUTHOM uHAykuun Papanes.
Buxpesoe anexrpruueckoe nose. Tokn Dyko.

OJIC uHAYyKUMHA B NPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
oJe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTH B LEMHU TOCTOSHHOTO TOKA.
Ssnenne camonnaykuuu. I1C caMOUHAYKIIUM.

DOHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckrue yCTpOWCTBA M TEXHOJOTHYECKUE MPOLIECChl: WHAYKIIMOHHAsS
Meyb, COJICHOU/I, 3al[UTa OT JICKTPU3ALUU TEJ MPU ABUKEHUH B MATHUTHOM MOJIE
3emJn.

Hemoncmpayuu.

HaGmonenue siBieHus 3JIEKTPOMarHUTHOM WHTYKITUH.

UccnenoBanne 3aBucumoctd DJIC HMHAYKIMUM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

ITpaBuno Jlenua.

[lagenre MaruuTa B allOMUHUEBOM (MeHOM) TpyOe.

SIBieHne CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoct J/1C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUS
CUJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopmnsie padomul, npaKkmukKym.

HccnenoBanue siBJEHUS 3JIEKTPOMArHUTHOM UHAYKITUH.

Onpenenenre MHAYKIUU BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBaHue sIBIEHUS CAMOUHAYKIIUU.

COopka Mojiens 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3znen S. KoneOGanus u BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

Konebarenshas cucrema. CBOOOTHBIC KOJICOAHMS.

["apMonunyeckue konebanus. KuHnemarnueckoe M JUHAMUYECKOE OIKCAHHE.
DHEpreTHuecKoe ONMUCaHUE (3aKOH COXPAaHEHUsS MEXaHMYECKOW 3Hepruu). BoiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTU4eCKOro u
KMHEMAaTUYE€CKOTO OMUCAHUS.

Amvmntyna u ¢aza koneOanuil. CBSI3b AMIUIUTYIBI KOJIEOAHUW HCXOTHOM
BEJIMUMHBI C aMIUTUTYAaMu KoJieOaHul €€ CKOPOCTH U YCKOPEHHS.

Ilepuon m uacrora konebanuii. Ilepuos Mayibix CBOOOJHBIX KoJeOaHUM
MareMaTH4eckoro masTHuka. Ilepuon cBOOOIHBIX KOJIEOAHUN MPY>KMHHOTO
MasTHUKA.



[Tonsitue o 3aryxaromux konedanusax. BeiHyxaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancnasg kpuBas. BimmsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKONIEOAHHUS.

TexHuyeckne ycTpolcTBa M TEXHOJIOTMYECKHE IPOLECCHl: METPOHOM, YacChl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTBI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOTO IBUKEHUSI.

HaGmronenrie HE3aBUCUMOCTH TepUoAa MaJIbIX KOJeOaHuil rpy3a Ha HUTU OT
aAMILTUTY/IBI.

HccnenoBanue 3aTyxaroux Kojie0aHUuM U 3aBUCUMOCTHU MEPHO/Ia CBOOOTHBIX
KOJIe0aHUIl OT COMPOTUBIICHHUSL.

HccnenoBanue konebaHWil rpy3a Ha MaCCHBHOM TPYXHHE C IENbIO
(dbopMUpoBaHUs MIPEICTABICHUN 00 HI€aTbHON MOJIEIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU NPU KOIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, RPAKMUKYM.

W3mepenne mnepuoga CBOOOAHBIX KOJEOAHWN HUTSHOTO U MPYKUHHOTO
MasATHHUKOB.

N3yueHune 3akOHOB IBUKEHUS TeJla B X0/1€ KojeO0aHU Ha yIpyroM IMojiBece.

N3ydeHune NBM>KEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/IbI 3aTYXAIOIIKUX KOJICOaHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inekmpomazcnumnsle Koaebanus.

KonebGarenpHblit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJI€OAaHUS B
uaeanbHOM KonebarenbHOM KoHType. Popmyna TomcoHa. CBSI3b aMIUTUTYIBI
3apsiia KOHACHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHMs YPHEPTUU B UCATBHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiiue 3JIEKTPOMAarHUTHbBIC KosieOaHus. BriHyX/1eHHBIC
AIEKTPOMArHUTHBIE KOJICOaHMUSI.

IlepeMeHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
NEHCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKA W HaNpsXKEHUs MpPU pa3audHou (opme
3aBHCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMJanbHbI NEPEMEHHBI TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIENHM CHHYCOMJAJIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HampsxeHui.

WNneansubiit  Tpanchopmartop. IlpousBoacTBo, mepemadya U mOTpeOJieHUE
3JIEKTPUYECKON IHEPTUU.



OKOJIOTUYECKHE PHUCKH IIPU TPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B NOBCEAHEBHON KU3HMU.

TexHuueckrue yCTpOHMCTBA M TEXHOJIOTUYECKUE MPOIECCHI: AJIEKTPUUECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeay.

Hemoncmpayuu.

CBOOOTHBIE DIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOAHBIX KOJIEOAHHUI OT MHAYKTUBHOCTU M EMKOCTH
KOHTYpa.

OcruutorpaMMBbl JJIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIeOaHUM.

Mogenp 3JIEKTPOMarHuTHOrO T€HEPATopa.

BreiHyKneHHbIE CHHYCOUATbHBIE KOJICOaHMS.

Pe3ucrop, karymka MHIYKTHBHOCTM M KOHIEHCATOp B LEMHU NEPEMEHHOIO
TOKa.

Pe3oHanc mpu MOCIENOBAaTEIbHOM COCIUHEHUU PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO U IpUHIIUI ACUCTBUS TpaHcpopMmarTopa.

Mogenb TUHUYU 3AEKTPONEepeIayuu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yaenue tTpanchopmaropa.

HccnenoBanue MepeMEHHOrO0 TOKA Yepe3 MOCIEA0BATENbHO COEAMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmronenne 351eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbLE BOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSL HMX pacnpoctpaHeHus. llomepeunble u
MpOJIoAbHBIE BOMHBL [lepros, CKOPOCTh pacmpoCTpaHEHWUs U JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJH: OTpPaKEHHE, MpeOMJICHHE, WHTEephEpEeHIUS |
nudpakiys.

3Byk. CkopocTh 3ByKa. [ pomkocThb 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.

DJNIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBHSI M3yYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTaIys BEKTOPOB B AJIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuus u qudpakius.

[[lkana 37EKTPOMAarHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEb.



TexHnueckne yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paauolpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OOpa3oBaHue U pacIpOCTPaAHEHUE MOMEPEUHBIX U MPOJAOIBHBIX BOJH.

Konebumomeecst Teno kak HCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenue oTpaskeHus U MPEToMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeniinu u qudpakini MEXaHUIECKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmronenne cBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYIOH H
4acTOTOM KOJIeOaHU.

HccnenoBaHne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXXEHHUe,
IpeIOMIICHHE, MOJISIpU3alus, TUPPaKIUs, UHTEPPEPEHIIUS.

Oo6nHapyxeHrne HHPPAKPACHOTO U YIbTPaA()HUOIETOBOTO HITYICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yuyeHne napamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacrpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETAa B OJHOPOAHOM cpene. Jlyu caera.
ToueuHbIN UICTOYHHK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHHUs: cBeta. [locTpoeHune n3o0pakeHuil B
iockoM 3epkaiie. Cpepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOMIOTHBIN MTOKa3aTelb
npesnomMieHus. OTHOCUTENBHBIN MMOKa3aTeNb NpeaomieHus. [IoCTOSIHCTBO 4acTOThI
CBETAa W COOTHOILIEHHWE JUIMH BOJH MpPU IEPEXOAE MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasjiena ABYX ONTUYECKHX CPEel.

Xona nydeit B mpusme. [ucnepcusi cBera. ClOXHBIA cocTaB O€lIoro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpefenbHblil yroyl MOJHOrO BHYTPEHHETO
OTpaKeHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTossHME M OINTHYecKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO
paccTossHUSI TOHKOW C(EepUUecKOr JMH3bI OT €€ T€OMETPUM U OTHOCUTEIBHOTO
MOKa3aTeJsl MPEIOMIICHHUS.

@opMysa TOHKOHM JIMH3BL. Y BEIMUCHHE, TABAEMOE JIMH30M.



Xop Jiyda, MPOLIEANIETrO JIMH3Y IO0J MPOU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontuueckod ocu. IlocTpoeHrne wW300paKEHHM TOYKM W OTpe3ka NpSIMOU B
coOMparoUIMX U pacCEeUBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpematomias cnocoOHocTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOAEHUST MaKCUMyMOB U MHHUMYMOB B HWHTEp(PEpPEHIIMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHMKOB. [IpuMepsl KiacCcHUeCKHUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaknus csera. [dudpakiuonHas pemérka. YcinoBue HaOmoIeHus
[JIABHBIX ~MAaKCMMYMOB TP MaJ€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[lonsipu3anus ceera.

TexHnueckrne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: OYKH, JyIa,
nepuckomn, (oroanmapar, MHUKPOCKOI, MPOCKIIMOHHBIA armapar, MPOCBETICHHE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PPaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnegoBaHue npenomMiIeHus CBETa.

Habmronenre noiaHoro BHyTpEHHEro oTpaxkeHus. Mozenb CBeToBOAA.

HccnegoBaHue Xolla CBETOBBIX NYYKOB UEpe3 IUIOCKOMapaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mtonenue natepdepeHiium creTa.

Habronenre mBeTOB TOHKHUX TIIEHOK.

Hab6mronenne nudpakmum ceeta.

Nzydyenne nudpakiiMOHHON PEIIETKH.

HaOmonenune nudpakiimoHHOTO CIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Hab6mtoienue nomnsipusaiuu CBeTa.

[TpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKA.

HccnenoBanue 3aBUCHUMOCTH (DOKYCHOTO pPAacCTOSHHMS OT BellecTBa (Ha
OpUMEPE KUIKUX JIHH3).

N3mepenue (HoKyCHOTo paccTOSHUS paCCEUBAIOIIMX JIHH3.

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



[Tonydyenue n3o0pakeHUs: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Habmonenue nudpakiuuu, nHTEpHEepeHInn 1 MOJIIPU3ALIUH CBETA.

N3ydyeHne noasipusaiuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3ydyenune nHTepdepeHnn Ja3epHoro U3ny4eHus Ha IBYyX LIENsX.

HabGmonenne nucnepcum.

Habmonenue u uccnegoBanue TUQPppakIMOHHOTO CIIEKTPA.

N3mepenne nivMHbl CBETOBOW BOJIHBL.

[Tonydenne cniekTpa U3IYYCHHUS CBETOAMOIA TIPU TOMOITU THU(PPaKIIMOHHOM
PELIETKMU.

Pa3znen 6. OcHOBBI CIelMAIbHON TEOPUHM OTHOCUTEIBHOCTH.

I'panuupl  NpUMEHHMMOCTHM — KJIacCMYecKou — mexaHuku.  [locrynarsl
CIIEHUAIBHON TEOPUH OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpazoBanust  Jlopenua.
YcnoBue mnpuYMHHOCTA. (OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpPALIEHUE JJTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISITUBUCTCKON YACTULBI. DHEPIrus
TTOKOS.

TexHuyeckne yCTpONCTBa M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHHKOBBIE
NPUEMHHKHU, YCKOPUTEH 3aPSKEHHBIX YaCTHII.

YueHnyeckuil SKCepuMEHT, J1a00paTopHbIe pabOThI, TPAKTUKYM.

Onpenenenre UMIyJIbCa W DSHEPrUU  PEIMATUBUCTCKUX 4acTul (1O
doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULl B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHho-6011080ii 0yaiu3m.

PaBHOBecHOE TemyIoBOE M3NydeHHUE (M3iIyueHue abCONIOTHO YEPHOTO Tena).
3akoH cMemienust Buna. ['unoresa [Tnanka o kBaHTax.

@DOTOHBL. DHEPruUsi U UMIYJILC (HOTOHA.

doroaddexr. Onbitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
Oitnmrerina 11 pororddexra. «Kpacnas rpanuia» porodrdpdexra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTpPaKawI[yl0 MoBepxHOCTh). OmbiThl 1. H.
JleGenena.

BonHoBbIEe cBoMcTBa yactull. Bomusl ae bpoitns. J{nuna BonHe! ne bpoins u
pasMepsl  00JIaCTH  JIOKQJM3AllMu  ABUXKYIIEHCs vacTuiel. KopryckymsipHo-
BOJIHOBOH Ayanu3M. [{udpakius 351eKTpOHOB Ha KpUCTaJLIax.

Crneunduka nuzMmepenuii B MukpoMmupe. COOTHOLIEHUSI HEONpenenEéHHOCTEN
I'efizenbepra.



Texnuueckue YCTpOﬁCTBa N TCXHOJIIOTHYCCKUC IIPOLICCCHI: CIICKTPOMCTP,

dboTosneMenT, (poTromaTYMK, TYHHEIBHBIM MHMKPOCKON, COJHEYHas Oarapes,
CBETOIHO.

Hemoncmpayuu.
®dotor(pdekT Ha yCTaHOBKE C IMHKOBOM TJIaCTUHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTodddexTa.

HUccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHUS  IOJYNPOBOJHHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oartapes.
Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomul, npaKmMuKym.
HccnenoBanue otopesucropa.
N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccneaoBanus Gorodpdekra.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSKEHMUS.
Tema 2. Qu3zuka amoma.
OnbITl MO HCCIEAOBAHUIO CTPOCHUSI aTtoma. I[lnanerapHas mMojens aToma
Pezepdopna.
[Toctynatel bopa. U3nydenue u norsoiieHrue (OTOHOB MPH MEPEXoJie aToMa
C OJTHOTO YPOBHS SHEPIUU HA IPYroOi.
Buasl ciektpoB. CIEKTp ypOBHEW SHEPrUU aToMa BOJOPOA.
CnoHTaHHOE M BBIHYXIECHHOE U3NydeHue ceera. Jlazep.
TexHuyeckne yCTpOWCTBA U TEXHOJIOTHUYECKHE IPOLIECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Hemoncmpayuu.
Mopnens omnbita Pesepdopra.
Hab6toienre muHeMvaThiX CIIeKTPOB.
Y CTpOUCTBO U AENCTBUE CUETUNKA NOHU3UPYIOIINX YACTHLI.
Ornpenenenyie AJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.
Yuenuueckuit sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM.
Habnroienre InHe4aToro cuexkTpa.

HccnegoBaHue CnekTpa pa3peKEeHHOr0 aTOMapHOTO BOJIOPOJAa U U3MEpPEHHUE
noctositHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa U I71eMEHMAPHBIX YACMUY,

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
yucio sapa. M3oromsl.

PannoaktuBHOCTE. Anbda-pacnang. DIEKTPOHHBIM U TO3UTPOHHBIN Oera-
pacnan. ['amMa-u3nydeHue.



3aKOH pPaJMOAaKTUBHOrO pacnana. PaanoakTUBHBIE HW30TOIBI B IPUPOJIE.
CBolicTBa MOHM3HMPYIOLIETO U3JIy4CHHs. BiMsHUE paguOaKTUBHOCTH Ha >KHUBBIC
opranu3Msbl. EcrecTBeHHbIl (poH u3nydenus. Jlozumerpusi.

DOHeprusi CBA3U HYKJIOHOB B sizipe. SlnepHbie cuibl. [ledekt maccel aapa.

Anepubie peakiuu. Jlenenue u cuntes saaep. AnepHsie peakropsl. [IpoGaemsl
YIIPaBIIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl Pa3BUTHS
SIZIEPHOU YHEPIETUKMU.

Mertozasl perucTpaiuuy 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHULL.

OyHAaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[IpencraBnenne o CranaaptHoi Mmoaenu. KBapk-riatooHHas MOAENb aApOHOB.

®usznka 3a npexenamu CranpaptHol monenu. TémHas martepus U TEMHas
JHEPrusl.

EnanHcTBO uznyeckoil KapTUHBI MUpA.

TexHnueckne yCcTpoMCcTBa U TEXHOJIOIMYECKHUE MTPOLECCHI: T03UMETP, Kamepa
Bunibcona, siepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHMUTHO-PE30HAHCHAsl TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHI (110 TOTOBBIM (poTOrpadusim).

HccnenoBanue paiioakTUBHOrO (POHA C HUCIIOIb30BAHUEM JTO3UMETPA.

N3yueHune norniomeHus 0eTa-4yacThll aTlOMUHUEM.

Paszgea 8. DiieMeHTHI aCTPOHOMHUM U ACTPOGUIUKH.

Orarbl pa3BuTUs acTpoHOMMHU. [IpruKiiaqHOe 1 MUPOBO33PEHUYECKOE 3HAUECHNE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (PHU3UKU [N OOBICHEHHUS MPHUPOJIBI
KOCMUYECKUX OOBEKTOB.

Metonbl  acTpOHOMHYECKUX HcciieqoBaHUH. (COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaIMOTEIECKONbI, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3MABI, IUIAHETHI, MX BHIUMOE
JBUKECHHUE.

ConHeuHas cucreMa.

Comnnue. ConHeyHas akTUBHOCTbh. McTrounuk sHeprun CoJiHIA U 3BE3I.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. J(narpaMma «CHeKTpaIbHBIM KIIACC —
CBETHUMOCTb». 3BE3IBI TJIABHOM IOCIEAOBATEIBHOCTUA. 3aBUCUMOCTH «Macca —
CBETHUMOCTB» I 3BE3J TJIaBHOM IOCIIEI0OBATEIBHOCTH. BHYTpEHHEE CTPOCHHE
3B€31. COBpEMEHHBIE MPEACTABJICHUS O ITPOUCXOXKIECHUN U 3Bomronuu CoyHLa U
3BE31. DTanbl )KU3HU 3BE3].

Muieunsiii ITyte — Hama I'amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE NBIPBI B SApax
TaJAKTHUK.



Bcenennasi. Paciupenne Beenennoil. 3akon Xa06ia. Pa30eranue rajakTuk.
Teopus bosbiioro B3peiBa. PemkToBOE U3ydEeHUE.

MaciurabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsle npodiaemMbl aCTpOHOMHUHU.

Yuenuuecxkue naonwoenus.

HaOmronenus 3BEé3qHOr0 Heba HEBOOPYKEHHBIM TJIa30M C UCHOJIb30BaHUEM
KOMIIBIOTEPHBIX MPHUJIOKEHUHN AJIs1 ONPEJEIICHUS MOJI0KEHNSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CEBEpHOro MOJyIIapus WU SIPKUE
3BE3/IBI.

Ha6monenuss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILICHUH.

Pu3n4ecKuH NMPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTIOIb30BAHUEM aHAJIOTOBBIX
¥ 1U(POBBIX U3MEPUTEIHHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHui] HOrPEeIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEN
(u3nyecKux BEJIWYUH, MpPOBEpKa MpeJIOKEHHbIX TUINOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B TEMATHYECKHX  pa3feilax «YUYEHHYECKHH  OKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

00001 aroiee MOBTOPEHUE.

O0o001IeHne U cucTeMaTH3alUs Colep KaHus pasfesioB Kypca «MexaHukay,
«MomnexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEHHUATLHOM TEOPUHU OTHOCUTEIBbHOCTH», «KBaHTOBas
busnkay, « IEMEHTHI ACTPOHOMUHU U ACTPODUUKI.

Ponb ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLIMATBbHON U 3THYECKOH cepax NesTeIbHOCTH YEelIOBeKa, pOJib U MECTO (PU3UKH
M aCTPOHOMMM B COBPEMEHHOM HAay4HOW KapTMHE MHpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATH3UPYIONIEeH,  OOBSICHUTEILHOM W  IMPOTHOCTHYECKOW  (yHKIIHI
dusnyeckoil Teopun, poJib GUINIECKON TEOpUU B (POPMHUPOBAHUU TIPEICTABICHUN
0 Qu3nyecKkol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B 0OIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce
OCYHIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemuovle NOHAMUA, C6AZAHHBIE C USYUEHUEM MEMOO0E8 HAYUHO20
no3nanua: siBJICHUE, HAydyHbId (DakT, rumnoresa, (u3MyUecKas BEIUYMHA, 3aKOH,



TEOpusi, HaONIOJICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, H3MEpPEHHUE,
HOTPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIH(ppoBast 1adoparopusl.

Mamemamuka: pPEUICHUE CUCTEMBl YpPaBHEHUH. TpHUTrOHOMETpHUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOPBI M MX MPOEKLIHHM HA OCHU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX (GyHKIUN. [Ipu3Haku momo0us TPEyroJbHUKOB,
OTIpeIeNICHHE TUIOMIAIU TUIOCKUX (hUryp u oobéma Ted.

buonocus: >nektpuueckue SBIECHUS B JKMBOM MpUpOJE, KoJieOaTellbHbIE
JIBWKECHUS B JKMBOM MNPHUPOAE, ODKOJIOTMYECKHME PHUCKU IIPpU IPOU3BOICTBE
DJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpelsbl,
YJIBTPAa3BYKOBasi JMAarHOCTHKAa B MEIWLMHE, ONTHYECKUE SBIEHUS B IKUBOU
IIPUPOLE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€1, MEXAaHU3Mbl OOpa30BaHMS KPUCTALUIMYECKONM pEIIETKH, CIEKTPATIbHBII
aHaIu3.

T'eocpagpua: wmarHuTHBIE TOAIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozcusa: TPUMEHEHUE IIOCTOSIHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aNeKTpoABUrarelnb SkoOH, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLHOHHAs IIeYb,
JIMHUHN DJIEKTpOIEpeay, IEKTPOABUTaTENb, pajgap, paguonpuéMHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKAa B TEXHUKE,
MPOEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COTHEYHas Oarapesi, CyTHUKOBBIC
NPUEMHHKH, AE€pHAS JHEPreTUKA U DKOJIOTMYECKHUE ACTIEKTHI €€ Pa3BUTHS.



IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaTbhl OCBOCHHS yueOHOro mnpeaMera «Duznkar
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTHh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OIBbITA W OIbITA JEATEIBHOCTU B IPOLIECCE Peaau3alid OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOW JAESATEIIbHOCTH, B TOM YUCJIE B YACTH:

IPAXKAAHCKOr 0 BOCIIUTAHUSA

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JIEMOKPAaTUYECKUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JIEITEILHOCTh B MHTEPECAX TPAXkKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHHu3alNu;

e YMEHHE B3aMMOJECHUCTBOBATH C  COLMAJIBbHBIMU  HWHCTUTYTAMHU B
COOTBETCTBUU € UX (DYHKIIUSAMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH.

NATPUOTUYECKOr 0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH POCCHMCKOU IPAXKIAHCKON UJICHTUYHOCTH,
MMaTPUOTHU3MA;

e IICHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OILIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HaHUE JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOIO OYIyILETO.

3CTETUYECKOr 0 BOCIIUTAHUA:

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKJIOYAsg OSCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIEro (PU3NIECKOIN HAYKeE.

TPYAOBOI0 BOCIIUTAHMS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJIe CBA3AHHBIM C (QU3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

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

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(OpPMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

pPaCIIMPEHUE ONBITA NEATEIBHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH HA
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKU OCYIIECTBIATh IMPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

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

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTE€pUAJIbHBIX 1 HEMATEPUAIBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX TPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJAJIETh BHUAAMH JEATEILHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y e peleHus, HaXOAuTh apryMEHTHl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTe;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  PEIIEHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOIO COAEpPXaHUS B pa3IMUYHBIX QopMmarax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIEHHEe Ha Yypokax GU3MKK W BO BHEYPOUHOMU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(QIMKTHBIX CHUTyallMii M CMAr4aTh
KOH(DITUKTHI;

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

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX JACUCTBUN C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
pE3YJIbTATBl COBMECTHOM padOTBHI;

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

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAATh TO3UTHUBHOE CTPATETUYECKOE IOBEIACHUE B PA3NMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
oO0rmactT (U3UKU W ACTPOHOMHH, BBISIBISITH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(GU3HMKK, TOCTOSHHO MOBBIIIATH CBOW OOpPa30BAaTENIbHBIA W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



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

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHWBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIIEHUS MO HX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMAaTh  CBOE

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

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHATILHBIM W3MEHEHUSIM U TPOSIBISITH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATHUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  DMOITMOHAILHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M ATUYECKOM cdepax JesTeIbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(GhopMUpPOBAHUY TIPEACTABICHNUN O (PU3UUECKON KApTUHE MUPA,;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMIOTHO yhpyras naedopmarius, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIUN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHS, (OPMYJbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
SHEPrUHU, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHHUYECKOW HHEpPruw,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KMHETUYECKOW JHEPrued TEIUIOBOrO JABUXKEHUS W KOHIIEHTpAIMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
MenneneeBa—Knaneipona, mnepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHbBIE TIOJIO)KEHHSI M 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOLIEHWS: 3aKOHbI OMa [UId ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJl, CUJIa,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroil nedopManuu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I0JI€, HAIPSHKEHHOCTD JIEKTPUYECKOTO IO,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIlpSDKEHUE, MOIIMHOCTh TOKA, DJJIEKTPUYECKass EMKOCTb INIOCKOrO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBUJKCHHME 4YacTUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH MCCIIEI0BaHUE 3aBUCUMOCTH OJHOM (hU3MUECKO BETUUYHHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIBI IO Pe3yJibTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMIOTE3bI: IJIAHUPOBATh
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B pamMKax yd4yeOHOro OJKCIHEpMMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOp (U3MUYECKOW MOJAENH, OTBevarmeld TpeOOBaHUSIM — 3aadH,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATH PE3YNIBTATBl M KOPPEKTHPOBAaTH METOJBI PELICHUs C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpally 3HaHUN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJICHUH C OMOPOI Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

OPUBOANTH TPUMEPHI BKJIAJa POCCHMCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(pOpMaIMi, TOJYYEHHOW W3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaAMOCTOATENILHOTO ~ NPUOOpEeTEeHUs HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAymiell npoeCCUuOHAIBHON AESITENIbHOCTH 110
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 kaacce mpeiAMETHbIE pe3ylbTaThl Ha YriyOJEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM DPA3BUTHH, 3HAYEHUE ONUCATEIbHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyeckoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MUpPa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBIA TNPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJHBI, UICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOLIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIU3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIECCHI U SBJICHUSI, UCTIONB3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TIOJIsl, MarHUTHBIM MOTOK, cWia AMMepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3UYECKUX  SBIICHUM:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue siaep, (PU3NUecKue MNPUHIUIBI CHEKTPaIbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJAralIlie aCTPOHOMHYECKUE MOHSITHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHMH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMKax y4eOHOro OJKCIHEpHMEHTa, MpaKTUKymMa M  y4eOHo-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nyYecKol MOJENbI0: Ha OCHOBAaHMM aHalu3a YCJIOBHS BBIOMpATH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACYETHl HA OCHOBAHUM MMEIOIMXCS JTAHHBIX, aHAJIU3UPOBAThH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TMPUMEPHl BKJAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YeJIOBeKa, CBS3aHHOW ¢ (DM3MUECKMMM IpOLEeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHSATh pa3uyHble criocoObl paboThl ¢ MH(opMaluen (pusndecKoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUSI U MHTEPIPETALUU
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHU S
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJIAPTHBIX CUTYallUAX, aJIEKBAaTHO OLIEHWBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



11 KIIACC. TEMATHYECKOE IINTAHUPOBAHUE

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoasbnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MarsutHoe 1oJie 14 0
1.2 DNeKTpOMarHUTHAS MHAYKIIUS 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 1
BOJIHBI
24 Onruka 25 1 4
Hroro no pazneny 60
Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 OcnoBel CTO 5 1 0
Hroro no pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA
41 KopryckynsapHo-BOIHOBOM Jyanu3m 15 0
4.2 dusmka aToma 5 0
43 dwu3rKka aTOMHOTO SJIpa U AJICMEHTAPHBIX 5 0 0
JaCTHI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPODUZUKH 12 0
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIEE IIOBTOPEHHUE
Cucremartuszanusa U o0001eHne
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15 0
' JESITEIbHOCTH, TIPUOOPETEHHOTO TTIPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOe Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 26




11 KVIACC

KoanyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie
W/ Tema ypoka Beero KonTpoabubie | IlpakTuueckue H3ydeHnsi | 06PAIOBATEIHLHbIE
padoThI padoThI pecypesI
1 [ToBTOpenue. Mexanuka 1 0 0 E;I[?;;I;T:;{saogz/l; £41c97c
2 [ToBTOpenne. MexaHnnka 1 0 0
3 [ToBTopenue. MKT. Tepmonunnamuka. 1 0 0
4 [ToBTopenue. MKT. Tepmonunnamuka. 1 0 0
5 KonTtponbsnas padora Ne 1. ( Bxonnas) 1 1 0
6 MarsuTHoe 1oJie 1 0 0 bubmiorexa [JOK
https://m.edsoo.ru/7f41c97c

7 BekTop MarHuTHON UHIYKIIUU 1 0 0

JlaboparopHas pabora Nel.
8 "HabOmaronenune e cTBUSI MArHUTHOT'O 1 0 1

ToJIst Ha TOK"
3 Crna Amriepa 1 0 0 E;I;?:;I;T:gsaog :3/I;f41c97c
10 Pemenue 3amay 1 0 0
11 Perenue 3amau 1 0 0
12 JlelicTBME MarHUTHOTO MOJISI HA 1 0 0

JIBIDKYIIIYIOCS 3aPsSDKCHHYIO YaCTHILY
13 Cina Jlopertia 1 0 0 E;I;?:E;Teeg:og 8ﬁf41c97c
14 Pemenne 3amau 1 0
15 Pemtenue 3agau 1 0



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

16

MarsuTtHble CBOIICTBa BEIIECTBA

KonTponbHas padora Ne2 " MarauTtHoe

17 Y
moJe
SIBiIeHHE 2IIEKTPOMArHUTHOM
18 MHAYKIUU. [IoTOK BEKTOpa MarHuTHON
WHIYKIUU
but6mmoreka [JOK
19 Hpapio Jlerma https://m.edsog ru/7f41c97c
JlaboparopHas padora Ne2 "N3yuenue
20 SIBJICHUS DJIEKTPOMArHUTHOM
MHAYKIUK"
21 3aKOH 3JIeKTPOMAarHUTHON MHIYKIIUH
®dapajes
99 OJIC MHAYKIMYU B JIBHXKYIIUXCA bubmmorexa [{OK
MPOBOJIHUKAX https://m.edsoo.ru/7f41c97c
93 Pemenue 3amaq mo Teme "3akoH
AJEKTPOMArHUTHOM MHIYKIUU"
SIBmeHne CaMOMHAYKITUH.
24 NHIyKTUBHOCTB. ngeL;rmI MarHMuTHOT O bubmrorexa [JOK
https://m.edsoo.ru/7f41c97c
TTOJIS
25 Pemenue 3amay
26 Kontponpnas pabora Ne3 "
DJIEKTpOMAarHuTHast UHAyKuus"
27 Pabora Hax ommmbOxkamu
98 KomebarensHas cucrema. CBoOOgHBIS
KoJIeOaHus.
29 ["apmonnueckue Koiaedbanus
30 Kunematnueckoe u AMHAMHYECKOE bubmmorexa [{OK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIKCaHUEe KOJe0aTeNbHEIX HBH)I(GHHI)'I

https://m.edsoo.ru/7f41c97c

DHepreTnyecKkoe onrcaHue

31
K0JIEOATEIbHOTO IBUYKEHUSL. .
32 Pemenne 3amau
JlabopaTopHas pabora "OnpeneneHue
33 YCKOPEHHS CBOOOHOTO MaJICHUS TIPH
OMOIIY MasiTHUKA"
34 3aTyxaromue U BRIHYKICHHbIE bubmmorexa [IOK
kosiebanus. Pesonanc https://m.edsoo.ru/7f41c97¢c
35 O06o061enue 1 cucTeMaTH3aus 3HaHUH
no Teme "MexaHnyeckue konedbanus"
36 Pemenne 3anau
37 CB0OOIHBIE AIEKTPOMArHUTHbBIE
koneOanus. KonebaTeapbHbIl KOHTYP
AHanorust MeXJ1y MEXaHUYECKUMHU U
38 ANEKTPOMArHUTHBIMH KOJI€OaHUSMHU
39 ®opmyna TomcoHa. ['apMmoHnueckue bubmoreka [IOK
AJIEKTPOMAarHUTHBIE KOJIEOAHMUSL. https://m.edsoo.ru/7f41c97¢c
40 IlepemeHHBIH TOK.
41 Pe3ucTop B 1jenu nepeMeHHoro Toka
42 KonpencaTtop B 1enu nepeMeHHoro
TOKa
Karynika n"HIyKTUBHOCTH B LIETIH bu6mmotexa LIOK
43
MEePEeMEHHOr 0 TOKa https://m.edsoo.ru/7f41c97c
44 Pe3onaHC B 3JIEKTpUYECKOM LIETTH
45 Pemenune 3amau
46 Pemenue 3anmau



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

ABTtokonebanus. ['enepaTop

47 MepEMEHHOr0 TOKa.
48 ITony4yeHue nepeMeHHOro ToKa.
Tpancdopmartop
49 IIpousBoxcTBo, nepenayva u bubmmorexa [{OK
noTpebIIeHHE AIIEKTPUIECKON IHEPTUU https://m.edsoo.ru/7f41c97c
50 Pemenue 3anau no teme "llepemenHsIi
ToK. Tpancdopmarop"
51 Kongepenuus «Ycnexu u npodiieMsl
AJIEKTPOIHEPr ETHUKI»
O06o0061eHue 1 cucTeMaTH3aus 3HaHUH
52 1o TeMe "DIIEKTpOMarHuTHbIC
Konebanus"
53 MexaHHu4YeCcKu e BOJHBI.
XapaKTepUCTUKH MEXaHUYECKUX BOJH
54 YpaBHEHHE TApMOHHYECKOH Oerymiei
BOJIHBI
55 3ByK. 3ByKOBbBIE BOJIHBI.
Wn¢pa3syk u yasrpassyk. Lllymosoe
56 3arpsi3sHEHHUE OKPYKAIOIMICH CpPe/IbI. bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Pemenne 3agau
57 WNuTtepdepeHius MexaHnIeCKUX BOJIH
58 Hudpakuust MEXaHHYECKHX BOJIH
59 Pemenue 3ana4 no reme
«MuTepdepenius u qudpakius BOJIH»
50 DJEeKTPOMarHUTHOE

HOHe.gﬂeKTPOMaI‘HHTHBIe BOJIHBI.

61

TIIoTHOCTS TOTOKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

SJICKTPOMArHuTHOI'O U3JIyYCHU A

Nzobperenue paauo A. C. [TomoBsim.

bubmmoreka [IOK

62 [TpuHLIMIIBI paguOCBI3H https://m.edsoo.ru/7f41c97c
63 Monynsius 1 1eTeKTUPOBAHUE
64 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
[Ikana 37€KTPOMAarHUTHBIX BOJH.
65 [IpumeHeHue 31eKTPOMarHUTHBIX BOJH
B TEXHUKE U OBITY
66 PacnipocTpaneHnue pagnoBOIIH.
Panuonokanus.
67 [TonsiTre o TeneBUaCHUU
68 Pewrenune 3agay no teme
«DNEeKTPOMarHUTHbIE BOJIHbBI»
69 Kondepenuus «Pa3Butue cpeacts
CBSI3H
70 KonTtponsHas paboTa o reme
"KonebGanus u BOTHBI"
71 CkopocTb cBeTa bubmiorexa [JOK
https://m.edsoo.ru/7f41c97c
79 [Tpunnun ['olireHca. 3aKoH OTpakeHUs
cBeTa
Pemenue 3a1a4 no teMe «3akoH
73 MPSIMOJIMHEWHOTO PaCIpOCTPaHEHUs
CBETa. 3aKOHBI OTPAKEHUSI CBETA»
74 [Ipenomnenue ceera. [ToaHoe
BHYTPEHHEE OTpaKEHHUE.
75 [Ipenomiienne B npuszme



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

[Ipenomnenue cBeTa B

Bbub6morexa IIOK

7 MJIOCKOITapalIeNIbHOM IIaCTUHE https://m.edsoo.ru/7f41c97c
77 [TonHoe oTpaxkeHue ¢ BeTa
78 JI/P Ne 4 «M3mepenue mokasarens
MIPEJIOMJICHHS CTEKJIa»
Pemenue 3amay Ha mpUMEHEHHE
79 3aKOHOB OTPa)KEHUS U MPEIOMIICHUS
cBeTa
80 Pewenne 3amau no teme «llomHoe
OTpaXEHUE CBETa»
Xon nyden B mpusMe. Jucnepcust
81 ceta. CIOXKHBIN cocTaB 0eoro cBera.
LBser
82 JInn3zel. okycHOE paccTosHUE U
ONMTHYECKAs CHJIA JINH3BI
83 [TocTpoeHune n300pakeHuit B IMH3AX U bubmmoreka [IOK
UX CHCTEMaX. https://m.edsoo.ru/7f41c97c
84 dopMyJiia TOHKOU JIMH3bI. YBEINYCHUE
JIMH3BI
Pemenue 3ama4 Ha mocTpoeHue
85 M300paKEHUM, TTOITYIaeMBbIX C
MTOMOILBIO JINH3
86 Pemrenne 3anau
Jl/p Ne5 «Onpenenenue onTu4eckon
87 CHJTBI M (DOKYCHOT'O PACCTOSIHHS
coOuparomen JMH3bI"
88 Pemenne 3anau. [Tpenens

MIPUMEHUMOCTH F'€OMETPHUY €CKON



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIITUKHU

KonTponbHas padora Ne5

89
«I"eomeTprueckas ONTUKA»
90 CkopocTh CBETa U METOJIBI €€
U3MEpEeHUS
91 Hucnepcus cBeta
92 WNutepdepennns cBeTa
but6mmoreka [JOK
%3 HpI/IMeHeHI/Ie I/IHTep(i)epeHHI/II/I https://m.edsoo.ru/7f41c97c
Judpakuus ceera. I'paHuiibl
94 MPUMEHUMOCTH T'€OMETPUY €CKON
OITUKHU
95 HudbpakunonHas pemérka. Y cioBue
HAOIIOICHN S TJIABHBIX MAKCUMYMOB
9% Pemienue 3amau no treme
«HTepdepentus u nudpakiys cCBEeTay
JI/p Ne6 «OnpeneneHue NIMHBI
97 CBETOBOﬁ BOJSHI)jI c HOMOJIIJH)IO Brbmorexa LIOK
S — https://m.edsoo.ru/7f41c97c
[TonnepeyHOCTH CBETOBBIX BOJIH.
% [Tonspuzauus ceera
99 Pemenue 3agau no reme «BomHoBast
OIITUKA)
100 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM
no reme "Ontuka"
101 KonTponbHas padora Ne6 «BonaHoBas
OIITUKA)
102 3aKOHBI AJIEKTPOAUHAMUKY U



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

noctynatel CTO

103 Pewenue 3anau 1
104 CBeToBBbI€ SIBJIEHUS B IIPUPOJIE 0
105 KonrtponpsHas pabota o teme 1 1 0
«OnTuka»
['paHuIIBI TPUMEHUMOCTH
KIJIACCHYECKOM MEXaHUKHU. 3aKOHBI
106 1 0 0
AIIEKTPOIUHAMUKY U TIPUHITUTT
OTHOCHTEIHLHOCTH
n o
107 OCTYJIATHI CHIEUATBHON TEOPHH 1 0 0
OTHOCHTEIbHOCTH
OcHOBHBIE ClIeqC 3 IIOCTYJIaTO
108 HOBHBIC CJICJICTBUS U3 TIOCTYJIATOB 1 0 0
TECOPUU OTHOCUTEITBHOCTH.
109 .DJIeMEHTBI PENATUBUCTCKON 1 0 0
JTUHAMUKH.
110 *Pemienue 3a7a4 1o reMe «JIEMEHTHI 1 0 0
CTO»
111 Bunb! uznyuenuii. crounuku csera 1 0 0
but6mmoreka [JOK
112 .C i 1 0 0
MEKTPBI U CIEKTPATbHBIA aHAN3 httos://m.edsoo.ru/7f41c97¢
113 [Ixana 371€KTPOMAarHUTHBIX BOJIH 1 0 0
114 [Tkana 371eKTPOMAarHUTHBIX BOJH 1 0 0
115 Bo3HHKHOBEHHE KBAHTOBOU (PM3UKH. 1 0 0
116 dotoaddexT. 3akoHbl poTorPdexTa 1 0 0
117 YpaBuenue potordhdexTa. 0 0 0
118 Pemienne 3anau.«YpaBHeHune 1 0 0

doTordhdextar



https://m.edsoo.ru/7f41c97c

119

[Tpumenenue porodaddexra

Bbub6morexa IIOK
https://m.edsoo.ru/7f41c97c

120

®otoaddext B EI'D. Pemenue 3anau.

121

@oToHbI. KopIycKyJISIpHOBOJIHOBOU
Jyaau3M

122

Pemenne 3agaq. "®oToHb!"

123

JlaBnenue cBeta. XUMHUUECKOE
JICUCTBUE CBETA

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

124

Pemrenne 3agau no Teme «CBeTOBBIC
KBaHTBL. PoTOADPEKT»

125

Pemenue rpagpuueckux 3anay

126

Pemenue pacuéTHbix 3a1a4

127

KontposnpHas pabota 1o remam:
"OcnoBbl CTO", "KopmyckynsipHo-
BOJIHOBOM Ayanu3m"

128

OnbiT Pesepdopna. SnepHas Mmoaenb
aToma

129

CrtpoeHue atoma.

130

[Tocrynatel bopa. Moaenbs atoma
BozopoJa no bopy

131

I/ICHyCKaHI/IC U IOTJIOIICHHUE CBETa
atoMaMH. CIIEKTpBI

132

Jlazepol. KBaHTOBBIE TeHEPATOPBI.

133

Pemenune 3amad no teme « AToMHAasg
buzuka»

134

Bxunag pycckux (pu3MKOB B CO3aHUE U
HCIO0JIb30BaHUE JIa3€POB.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Crpoenue aToMHOr o sapa. SAnepHeie

135
CHUIBI.

136 DOHeprus CBS3U aTOMHBIX JIEP .

137 Pemmenue 3anau mo reme «QHeprus
CBSI3M ATOMHBIX SITIEP»
O06o0mIaromuil ypok: pojib KBAaHTOBBIX

138 3aKOHOB B COBPEMEHHOH (U3MKE U
TEXHUKE

139 PannoakTHBHOCTS.

140 Buibl paim0akTHBHOT'O U3 Ty EHUS

141 3aKOH paJInOaKTUBHOIO pacraja.

[Tepuon nomypacmnana

142 Pemenue 3amau no reme «3akoH
PalMOaKTUBHOTO PaCIaia

143 JI/p No7 «MopenupoBanue
PaIMOaKTHBHOTO PaCIIa iy

144 MeTozpl perucTpaliuu 1 UCCIeIOBaHMUS
AIIEMEHTAPHBIX YaCTHII.

145 VckyccTBeHHAs paIiOaKTHBHOCTD.
SlnepHble peakuuu

146 Jenenue sinep ypana. llenHas peakuust
JIeTIeHUsI.

147 SInepHbI peakTop

148 TepmosiiepHbIC peaKIu

149 Pewenue 3aau no reme «SnepHoie
pEaKIIH

150 Pemenue 3amau no teme «SnepHnie




peakium»

Jl/p Ne8 «M3yueHune TpeKoB

151 3apsKEHHBIX YaCTHI] IO TOTOBBIM
doTorpadusm»

152 ITpuMeHeHuE siiepHON SHEPTUU buomiorexa LIOK

https://m.edsoo.ru/7f41c97c

93 N3oronsl. [Tonyuenue u

153 MIPUMEHEHUE PaIi0aKTUBHBIX
M30TOIOB.

154 94 buonoruyeckoe nelCTBUE
PalMOaKTHBHBIX H3TYICHUN

155 KonTponbHas padora Ne® «Duznka
aTOMHOTO SIIPay
Pa6oTa Han ommbkamu. §96 Tpu sTama

156 B Pa3BUTHH (PU3HKU dJIEMEHTapHBIX
JaCTUI]

157 OTKpbITHE MO3UTPOHA. AHTHUYACTUILIBI

158 Bunumbie 1BMKEeHUS HEOSCHBIX TEIl.
3akonsl Kemepa

159 Cucrema 3emns—Jlyna

160 dusndeckas IpUPo/Ia IUTAHET U MAJTBIX
Ten COJIHEYHOW CHUCTEMBI

161 dusnyueckas Npupoa NIaHeT U MaJbIX
Ten COTHEYHOM CUCTEMBI

162 Connue

163 OCHOBHBIE XapaKTEPUCTUKHU 3BE3]T

164 OBOMIONUS 3BE3/: POXKIECHUE, )KU3HDb U

CMEPTH 3BE3N



https://m.edsoo.ru/7f41c97c

165 Mneunsiii [Tyt — Hama ["anakTuka. 1
Tunel ranakTuk

166 Crtpoenue u sBomIONMs Beenennou 1
Bcenennas. Pacimpenue Beenennoit.

167 3akon Xa66ma. Teopus bonbiioro 1
B3pbIBa. PeIMKTOBOE U3IIydeHME

168 3akmouenue. Enqunas ¢usnueckas 1
KapTHUHA MUpa

169 PesepBHBIii ypok 3

170 IToBTOpEHUE 1

OBUIEE KOJIMYECTBO YACOB I10 170

ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» dusuka; yrmyonenHoe ooyuenue 11 kmace/ KacesinoB B.A. O0miectBo ¢
OTrPaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY; AKinoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenienue»

®dusuka, 11 xknacc/ Mskues I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [lappentreBoit H.A., Akninoneproe o6miectBo «M3maTenscTBo

((HpOCBGHICHI/IC»

METOINYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
®duswuka, 11 xkmacc/ Mskumes I'.J1., byxosues b.b., YUapyrun B.M. nion
penakuueit [lapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3aaTeabcTBo

«IIpocBerenune»

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

1 http://nsportal.ru-cormanbHas ceTh paOOTHUKOB 00pa3oBaHUS.2
http://markx.narod.ru/pic/ -¢pusnka B mkose.3 budmmorexa [JOK
https://m.edsoo.ru/7f41c97chttp://festival.1september.ru/articles/ -pectuBans

IICaJarort4cCKux H,Z[Cﬁ



