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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON pabodyeil MporpaMMbl BOCIHTAHHS H
KOHIICTIIIUMA TIpEeTo/ilaBaHus yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yIOIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTPAMMBEI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3AIMKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUYe€OHBIMH TMpeameTramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LETU M3Y4YEHHs] (PU3HKU HA YPOBHE CPEIHEro OOILEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHHMSI Kypca (PU3nMKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera «Pu3nka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUI 00 okpyxaromiem mupe. LIKoabHBIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIyYeHHUsI HOBBIX MATEpHAIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHX.
N3yuenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU€OHBIX HCCIIeI0BaHUMN.

B ocHOBy kypca ¢Gu3MK W JJIsI YPOBHS CpPEIHEro 0O0IIero oOpa3oBaHUs
MOJIOKEH PAJI HWIel, KOTOpPhle MOXKHO paccMaTpuBaTh KaK TMPUHIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HeW MaTepuan Kypca (GU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaonoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TpPaHHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM MepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUC
OoOy4YaroImMUMHUC YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PENICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFOIINE MPUMEHATh N3YUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHH U MPOLIECCOB B OKPYXkKAlOUIeH
XKU3HU, TpeOytomue BbIOOpa (U3NYECKOM MONEIM A CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIeUYeHHI0 YyuyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEHETr0 001Iero 00pa3oBaHus TOJDKEH U3Y4aThCs B YCIOBHSIX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HEeoOXoauMoe J1abopaTopHOE OO0OpYAOBAHHME JJi BBIMOJHEHUS YKa3aHHBIX B
nporpamMme mo (pU3MKe YYEHHUYECKHX MPAKTUUECKUX padOT U JI€MOHCTPAIMOHHOE
o0opyI0oBaHUE.

JleMoHCcTpalluoOHHOE  000py/I0BaHHE (DOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUICCKUX TPUMCHCHUH.

JlaGopatopHoe o00Opy/IOBaHWE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJammmxca. TeMaTH4ecKhe KOMILUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSL JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (pOopMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3y4CHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (dopMmupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpencTaBIeHUNA O poMM (PUBMKU IJI PA3BUTHUS JAPYTHUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PEILICHUM B IOBCEIHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HAa OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM IJI Pa3BUTUSL YMEHHMH MMPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYUTEIb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOEHHOCTEHN 00yJarouXxCsl.

COJAEPKAHUE OBYYEHUSA
11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznumnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTMHa NUHUNA MarHUTHOU
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOTIO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoercTBue NpoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuina JlopeHnua, €€ MOyJib U HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOMN
MHOYKUAHW. OJIEKTPOABIXKYIIAS CWIa HWHAYKUAH. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu Papanes.



BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYIIAs CHJIa WHAYKUUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBICHME CAMOMHIYKLUMH. OJIEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIWH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHu4ecKkue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL], UHyKIIHOHHAs 1e€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O TOJIAL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW WHYKLHUU.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MN3MEHEHHSI
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO IOJIs1 KaTyIIKH C TOKOM.

HccnenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW MH]TyKLIHH.

Pa3znen 5. KoJsie0anust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJ€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXrHHBIN MassTHUK. MareMaTu4ecKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJsiebanusimu. @Dopmymna TomcoHa. 3akoH coXpaHEHUS
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.



[lepemennbiii  TOk. CHUHYCOMWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE DIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3EKTpodHEprun. KynbTypa
UCITOJIb30BAHUS AJIEKTPOSHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTEMaTUYECKUI MASITHUK).

Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHUN.

HabGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanue MEPEMEHHOTO TOKAa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KAaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M NIPOJOJIBHBIE  BOJIHBI.
HNuTtepdepeHus u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNEBUAEHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHrueckue YCTPONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.



Llemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uarepdepenunu u qudpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnrogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHenHOE pacnpoCTpaHEHUE CBETa B
olHOpoaHOM cpene. JIyd cBeta. ToueyHbIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro ceera. LBerT.

ColOuparomie U pacceuBaroimiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepeHiuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTephEpEHIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuuecKkue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyNa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtudeckue mpruodopkI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre CBONCTB N300paKEHUHN B JIMH3aX.

Mogenun MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenune natepdepeniinu cBera.



Hab6mronenune nudpaxium ceera.

Halnronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO MPU3MBI.

[TonydeHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOGmronenue noysipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol
N3MmepeHnue nokazaress npeioMJIeHUs CTeKIIa.
HccnenoBanne CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIHLHOCTH

['paHunBI  OPUMEHUMOCTH  KJACCHYEeCKOM  MexaHuku.  IlocTyiatel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpALICHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Heprun GOTOHA C €r0 YaACTOTOM. DHEPIrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morjonieHue
(GOTOHOB TpU MEpexojie aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyroi. Bumsr
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMa BOJAOPO/A.



BosHoBbIE cBOlicTBa yacTull. Bosnbl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.

TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.
Bun 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.
ConHeuyHas cucrema.



Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATEIbHOCTH. BHYTpeHHEE cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ausA CEeBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHPA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pewieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJTHLHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIOCKUX PUTYp B 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JIBVKEHUS B KUBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAasi CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA BJEKTpPONEpeNady, TIE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas barapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTH JTOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nka» T0KHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolmUXCsd PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA W OMNbITA JICITEILHOCTH B MPOIIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUYECKUX U
JIEMOKPaTHUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHCTBOBATH C COIMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIECHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAyIHOTO TBOPUYECTRA,
npuUCyIIero pU3nyeckoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm MnpodecCHOHANbHONU AESTEIBHOCTU, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyuieit mpodeccun U pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TLJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJIOTHMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOOJIeM;

IUTAHUPOBAHUE U OCYIIIECTBIICHUE JIEHCTBUN B OKPY KAIOIIECH cpe/ie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacliipeHne OIbITa JEATEIHHOCTH SKOJOTHYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

C(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAaHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IMpOILIECCe
U3y4eHus  (QU3MKH  OCYHIECTBIATH NPOEKTHYI0O M HCCIEIOBATEIhCKYIO
NEeSTeTbHOCTh MHIUBHUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornyecKkue AeicTBUA:
CaMOCTOSITeTbHO  (OpPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JACATCIBHOCTH, 33JaBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHKCHUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUSL:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHUSIMH W METOJaMU
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU yueOHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BJAJIETh BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISIT TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBATh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUYEHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAHUA TO (U3UKE B MPAKTUYECKYI0 00IacTh
KHU3HECITSIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUrHHAIbHBIC MTOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/ITh HABBIKAMH TMOJIy4YeHUs MHPOpPMAIUU (PU3UIECKOTO COMEpKaHUS 3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IOMCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAIui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPEICTABJICHNUS,

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3alad  C CcoONofcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PECypcoCcOepeKeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAEpX aHUS B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3zHaYeHUsI HHPOPMAIUH U LIEJIEBOU ayAUTOPHUH, BHIOHPAsi ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTUu3alllu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1eiiCTBUS:

OCYIIECTBISITH OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BHIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTH)KCHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOTO ydYacTHHMKAa KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJEH C MO3ULIUU HOBU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThI C yYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B O0JaCTH
(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYyJIbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIUsIM, BHOCHUTHh KOPPEKTHUBBI B NESTCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIcKCHMM KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yIbTaTOB H
OCHOBAHHUII;

WCITOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyaIllH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIpU aHaJIu3e pe3yJbTaToB
NEeATEeTLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPILICHCTBYETCS AMOITMOHATLHBIN HUHTEJJICKT, MIPEI0Iar afoIuit
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE AMOIIMOHATIHLHOE
COCTOSIHUE, BUETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJHUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE IPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCIlexXy, ONTHMH3M, WHUIIMATUBHOCTH, YMEHHE JEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATDBI
K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yjibTaThl HAa 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YyYaIOIIMXCS YMEHU:
JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U



TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYCYHBIM AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, s/epHas
MOJIEIb aTOMa, HYKJIOHHas MOJIeJIb aTOMHOTO sijpa MpU pPelieHuH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aMMOJICHUCTBHUE
MarHuToB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3aps, AJIEKTPOMArHUTHBIC KOJIeOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakmus W MOJIpU3aIlds CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJCKTPUYECKYI0  MPOBOJMMOCTH  Pa3IMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3YS (PU3HYECKHUE BEIIMYMHBIL:
AIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJis, cwia Awmmepa, cuia JlopeHma, WHIyKTHBHOCTH
KaTyIIKW, DHEPTUs DJICKTPUUECKOr0 M MArHUTHOrO TMOJIEM, MEepHoJ W YacToTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsijg W Cujla TOoKa B IpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIME JAaHHYIO (U3MYECKYIO BEIMYHHY C JPYyTHMH
BEJIMYMHAMH;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUO/I TIOTypaciajia, YSHEPTUs CBSI3H
aTOMHBIX S7Ep, IPH ONHUCAHWHM IPAaBWIBHO TPAKTOBATh (DU3HUUYCCKHH CMBICT
UCIIOJB3YEMBIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYK (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEITUINHBI,

aHATM3UPOBATh (PU3MUYECKHE TMPOIECChI U SBJICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyims—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuWHIITEHa g Gortorddexra,



3aKOH COXPAHEHMS 3HEPruH, 3aKOH COXPAaHEHHsI MMILYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOrO 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysathl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JACTH)
MIPUMEHHUMOCTH;

OMpENENATh HANIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TMOJISI TPOBOAHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JlopeHia;

CTPOUTh U OIKMCHIBATh H300paXKEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynnpoBaTh mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpauKOB, AEIATh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HMCCIEIOBAaHUMN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJNIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUEThl M OLICHUBATh PEaJIbHOCTD
MOJTYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKJCHHII C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYECKHE ABIICHUS,

UCIIOJIb30BaTh  MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
MH(POPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIUH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX OE€30MaCHOr0 WCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PALMOHAIBHO paCHpeiessiTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEHICHUE pacCMaTPUBAEMON MPOOIEMBI.

TemaTtuueckum nnaH pabouen nporpammbl yuebHoOro Kypca
11 kuacc (68 4. 2 yaca B He/1eJ110)

Konnuec
TBO 5 5
yacos na | 1A00PaTOpHbIE KOHTPOJIbHbIE PadoThI
padoThI
TEMy
1. OcHoBbI 9 2 1
ANEKTPOTUHAMUKH
(mpomokeHue)
2.KonebaHue u BOJIHBI. 16 1 1
3.0nruka. 13 3 1
4.0OCHOBBI CTICTIHAIBHOM 3
TEOpUHn
OTHOCHUTEIIbHOCTH.
5.KBanToBas ¢pusuka. 17 3 2
6.Ctpoenue Becenennoit 5
7. IloBTOpEHME. 4
8. Pezepn 1
Hroro 68 9 5




Iloypounoe muianupoBanue 11 kiacc.

/

HanmenoBanne pa3aciioB U TEM

KomngectBo yacos

[Ipumeuanue

OCHOBBI J1eKTPOANHAMHUKH (MPoa0JKeHHe) (9 yac
MaruauTtHoe 1noJie (S yacos).

BBOaHBIN HHCTPYKTaX 110 TEXHUKE 1
1 |6e3onacuoctu. Maruutnoe nojie. UHayKius
MAarHUTHOTO TOJIsl. BEKTOp MarHuTHOM
VHTYKLIHH.
2 |eiicTBHE MarHUTHOTO MOJIS HA IPOBOJIHUK C 1
tokoM. Cuiia Amnepa. [TpaBuiio neBoit pyku.
3 |/JeiicTBUE MAarHUTHOTO MOJISI HA IBUKYIIAMCA 1
anekTpudeckuii 3apsn. Cuna Jlopenia.
JlaboparopHas padota Ne 1 «M3mepenune cuiibt 1
4 B3aUMOJICHCTBUSI MarHuTa U KaTyIIKHA C TOKOM.
5 |MaraurHble CBOMCTBA BEIIECTBA. 1
JJIeKTPOMArHUTHasi MHAYKIMs (4 yaca).
SIBiIeHME IEKTPOMAarHUTHOW UHAYKIUH. 1
6 MarnuTHsIii notok. Hanpasinenue
VHJIYKIHOHHOTO TOKA. [IpaBuiio Jlenna.
7 |JIaGoparopnas padota Ne 2. «MccnenoBanue 1
SIBJICHUSI DJIEKTPOMArHUTHON MHAYKIIMH.)
3aKOH JIEKTPOMArHUTHON MHIYKIIHH. 1
8 Camounnykuusi. THIyKTUBHOCTb. DHEPTUs
MAarHUTHOTO TOJIS.
9 |KontponsHas pabora Ne 1. «MaruutHoe mnose. 1
DNeKTpOMarHuTHasE WHIYKITHS.
Kose6anus n Boansl (15 yacos).
Mexanunueckue kojedanusn (3 yaca)
AHanu3 KOHTPOJIbHOM pabOThl U KOPPEKLIUs 1
Y1 /1. CBoOOIHBIE MEXaHUYECKHE KOJICOaHNUs.
10 | YcnoBust BOSHUKHOBEHHUS CBOOOTHBIX
KosnebaHuii. MaTremMaTu4eckuii U py>KUHHBIHA
MasATHHUK. XapaKTEPUCTUKU KOJIeOaHUH:
aMIUIUTY 13, IEPUOJI, YacToTa, (hasa.
11 |JlaGopaTtopHuas padota Ne 3 «Omnpenenenue 1

YCKOPCHUA CBO60,Z[HOFO MaaCHUs IMpy MOMOIIHN




MasATHHUKA)).

12

I"apmonnueckue konebanus, (hasza KomeOaHUM.
[IpeBpamienue 3HEpruu Npu rapMOHUYECKUX
KoJIeOaHMAX. 3aTyXalolHe U BBIHYKICHHBIC
KoseOanus. Pezonanc u 6opb0a ¢ HUM.

DJIeKTPOMArHUTHbIE Kosie0aHus (6 4).

13

CB0OOIHBIE ANEKTPOMArHUTHBIE KOeOaHus B
Kose0aTenbHOM KOHTYpe. [lepros cBoOOIHBIX
KoJjiebaHuit B kKoutype. @opmyna Tomcona.
[IpeBpaiienue 3Hepruu npu
AJIEKTPOMArHUTHBIX KOJIEOAHUSIX.

1

14

I'paduku 3aBUCIMOCTH KOJICOAHMIA
AJIEKTPUYECKOTO 3apsijia, CUJIbI TOKA,
HaNPsDKEHUS OT BPEMEHU IPH CBOOOTHBIX
JIEKTPOMATrHUTHBIX KOJICOAHHUSIX.

15

[IepeMeHHBIH JIEKTPUYECKUN TOK. AKTUBHOE
conportusiieHue. /IeficTByrolIee 3HaYeHUE TOKA
U HanpshKeHus. BeIHyX/IeHHbIE
.JIEKTPOMarHuTHbIE KojeOanus. Pe3zonanc B
JIEKTPUYECKUX LENAX.

16

Pemenue 3anau Ha popmymny Tomcona, Ha
3akoH Oma. Pac4€r MOIIHOCTH TEPEMEHHOI0
TOKa.

17

['enepupoBaHue nepeMeHHOTO TOKA.
Tpanchopmaropsl. Koaddurment
Tpanchopmaruu. [TpuHIUI NOTyYeHHS
IIEPEMEHHOT0 TOKA. Y CTPOMCTBO
TpaHchopmaTopa.

18

[IpouzBoacTBO, nepenaya, HCHOIb30BaHUE
anekTpodHepruu. CoBpeMEHHBIE IOCTUKEHUS U
POOJIEMBI B SHEPTE€THKE.

Mexanuuyeckue BOJHBI (3 4.)

BomnHoBble sBneHus. Pacripoctpanenue 1
19 |[mexaHnyeckux BoiH. [lonepeunsie u

MIPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI.

BonHoBas sHeprus.
20 |CBoiicTBa MEXaHMUYECKUX BOJTH. 1
21 |BonHBI B cpezie. 3ByKOBBIE BOJTHBI. 1

DJIeKTPOMAarHuTHbIE BOJIHBI (4 4.)

DIEKTPOMAarHuTHOE I0JI€. DJIEKTPOMAarHUTHBIE 1
22 BOJIHBI. BUXpeBOo€ 31eKTpUUYECKOE TOJIE.

W3nydenue 31eKTpOMarHUTHBIX BOJIH.

N3o6perenue pagno A. C. [TomnoBeiM. 1

23

[TpuHIUIBI paAMOCBSI3H.
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CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
Jnama3oHbl 3JI€KTPOMAarHUTHBIX U3JTYYEHUN 1
HX BJIMAHHC Ha 3J0POBLC YCJIIOBCKA.

PaCHpOCTpaHeHI/Ie PaanuOBOJIH. Pa,Z[I/IOJ'IOKaI_II/IH.

PasBurtue cpencTs CBsA3M.

25

Kontponbnas padora Ne 2. «Konebanus u
BOJIHBDY,

OnTuka (13).
CBeToBbI€ BOJHBIL. ['eomeTpuuec

Kasl ¥ BoJIHOBasi onTuka. (11 4).

26

AHanu3 KOHTPOJILHOM pabOThl U KOPPEKLIU
YV /. PazButHe B3IIs10B HAa IPUPOLY CBETA.
Cxopocts cBerta. [Ipunnun ['oiirenca. 3akon
OTpa)KEHHUs CBETA.

1

27

3akoH npesnomieHus ceera. [loaHoe
BHYTpPEHHEE OTpaKEHHUE.

28

JlabopaTopHas padora Ne 4. «Onpenenenue
MIOKa3aTesl MPETOMIIEHHSI CTEKIIa.

29

OnTuueckue npubopsl. JIunzel. Buabl mun3.

®opmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3BI.

[TocTpoenue n300paxxeHuil B TOHKOM JIMH3E.

30

JlabopaTopHas padora Ne 5. «3mepenue

(OKYCHOTO PAacCTOSIHUSI COOMPAOIIEH JIMH3B».

31

Jucnepcus cera.

32

WNuTtepdepennus ceera. KorepeHTHOCTD
HMCTOYHMKOB cBeTa. [Ipumenenue
UHTEp(EpEeHIINH. B TEXHHKE.

33

Judpakius cBeTOBbIX BOJH. JludpakironHas
pemeTKa.

34

JlabopaTopHas padora Ne 6. «Omnpenenenue
JUTMHBI CBETOBOM BOJTHBD».

35

[TonepeunocTs cBETOBBIX BOJIH. [lonspuzanus
cBera. Pemenue 3a1a4 o reoMeTpU4eCcKOn 1
BOJIHOBOM ONTHKE.

36

Kontpoabnas padora Ne 3. «CBeroBbie
BOJIHBD.

HN3zny4denue u cnekTpsl (2 4.)

37

AHanu3 KOHTPOJIbHOM pabOThl U KOPPEKLIUS
YV /. Bunsl usnyuenuit. ictounuku csera.
Crnextpsl. CieKTpaJIbHbIN aHAJINU3.

1

38

[Ikana 3neKTpoOMarHUTHBIX BOJIH. CBOMCTBa
BOJIH Pa3HOTO Mana3oHa.

OcHOBBI cHIENNAJIBLHOI TEOPUU OTHOCUTEIBHOCTH (3 4.)




39 [TocTynarsl TEOPUH OTHOCUTEIBHOCTH. 1

40 DNEeMEHTHI PENSTUBUCTCKON TMHAMUKHU. 1

11 CBs13b Macchl M PHEPTUU CBOOOAHON YaCTHUIIBI. 1
OHeprus noKosl.

KBanrtoBas ¢pusuka (17)
CBeTOBbIE€ KBAHTHI (5)

®otorddext. YpaBHeHne DUHIITENHHA.

42
['unore3a M. Ilinanka.
43 @®ot1oHbI. KoprycKyisipHO — BOJIHOBOU Jyallu3M
KBaHTOBBIE CBOMCTBA CBETA: CBETOBOE 1
44 |naBnenune, xumuueckoe neicreue. OnbiTel I1. H.
JleGenena. Pabote C. BaBuiosa.
45 Pewenune 3anau no reme «CBETOBBIE KBAHTBDY. 1
16 KonTponbnas padota Ne 4. «CBeToBbIe 1
KBAHTBD.
AtomHas ¢pusuka (3 4).
AHanu3 KOHTPOJIbHOM pabOThl U KOPPEKLIUS 1
47 YV . Ctpoenue atoma. OnbiTel Pesepdopaa.
[Inanerapnas monens aroma. KBaHntoBbie
IocTyJ1aTel bopa.
48 JlabGopaTopHnas padora Ne 7. «HaGnronenue 1
CIUIOIIHOTO U JINHEHYATOr0 CIIEKTPOBY.
49 JlabopaTopnas padora Ne 8. «VccnenoBanue 1
CIIEKTpa BOAOPOIA».
®u3uka aToMHOro saapa (7 4.)
50 [Metobl perucTpanuy 31eMEeHTapPHbBIX YaCTHIL. 1
PannoaktuBHOCTH. BUabl painOaKTUBHBIX 1
51 |mpeBpalleH’il aTOMHBIX sijiep. 3aKOH
paanoakTUBHOrO pacnazna. [lepuox
roJrypacnaja.
59 CtpoeHnne aTOMHOTO s/ipa. S nepHbIe CUIIBI. 1
Dneprus cBa3u. M30TombI.
53 JlabGoparopuas padora Ne 9. «Onpenenenue 1
HMITYJIbCA ¥ DHEPTUU YACTUIIbI TPU IBMKEHUH B
MarHuTHOM ToJie (o gororpadusim).
54 | SlnepHble peakuuu, peakiuu JeJIeHUs 1 1
cuHTe3a. llenHple peakiuu geneHus saep.
55 | Tepmosiaepuslii cunTes. [IpuMeHeHue anepHoit 1
sHepruu. buosornyeckoe necTBUE paualny.
56 |KonTpoabHas pabora Ne 5. «AtomHas 1

¢dbusuka. DU3rKa aTOMHOTO SIIPay.




DJyieMeHTapHbIe YACTHIBI (24.)

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS. 1
DJIeMEHTapHbIE YaCTHULIbl. Y CKOPUTEIHN
3JIEMEHTAPHBIX YACTHILL.

Enunas dusmdeckas kapTuHa MHpa. 1

Crtpoenue Bcenennoi (5 4.)

Crpoenue ConHeYHON CUCTEMBI: TUTAHETHI U 1
Masible Tena. CucteMa 3emusa — Jlyna.

O6mmue ceenenus o Comaie. McToyHukn 1
SHEPTUH U BHYTpeHHEee cTpoeHue CoJHIa.

Hamra I'anaktuka. [Tpoucxoxaenue u 1
SBOJIIOIMS FAJJAKTUK U 3BE3 /.

Mecto ConHEUYHON CUCTEMBI B TaJIaKTHKE 1
Mie4HbIi Iy Th.

Teopust bosbmOro B3pbIBa U PACIIUPSAIOIIEUCS 1
Bcenennon.

IHoBTOpenue (44.)

Pe3eps (1u4.)

Y4ueOHO-MeTOANYECKHH KOMILIEKT:
1. Pabouue nporpammsl aiis 10- 11knaccoB aiis 6azoBoro ypoBHsa. ABrop A.B. llatanuna.

2. YueOnuk «Knaccuueckuii kypc pusuku. 10 xnace». Apropsl: I'.51. Mskumes, b.b. byxosues,
H.H. Cotckuii. (Mocksa «IIpocsenienue» 2020).

3. Yuebnuk «Knaccuueckuit kype ¢puzuxu. 11 knace». Aropsr: I'.5. Msxkues, b.b. bByxosues,
B.M. Yapyrun (Mocksa «IIpocsemienue» 2019)

4. Tloypounsie pa3zpabotku no ¢pusuke s 10 -11 knaccos. Astop F0.A. Caypos.
5. Coopuuk 3apau no ¢usuke 10- 11 knace. Aprop H.A. Ilapdpentbena.

6. Terpagu nisa nabopatopubix padot 10- 11 xmacesl. ABrop H.A. IlapdenTtreBa
7. «KOHCTPYKTOP» CaMOCTOSATEIBHBIX U KOHTPOJIBHBIX pa0boT st 10- 11 kimaccos.

8. DVD «Onextponnsit yueoHuK 1mo ¢usuke 10, 11 kmacce»







