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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON porpaMmel, npeicraBieHHbix B GI'OC COOQO, a Takxke
c yuétoMm denepanbHO pabodeld MporpaMMbl BOCIHUTAHUS W  KOHIICTIIHH
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.
Copeprkanue mporpaMmbl 1o (pr3rKe HarpaBieHO Ha (GOPMUPOBAHUE €CTECTBEHHO-
Hay4HOU KapTUHBI Mupa oOyvarommuxcs 10—11 knaccoB npu 00yueHUH Ux u3NKe
Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESATEILHOCTHOTO noaxoja. [Iporpamma
no ¢Qusuke coorBercTBYyeT TpeboBanusiM @OI'OC COO k 1IaHUPYEMbIM
JMYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yjIbTaTaM OOyUEHHUs], a TAKKe
VUYUTHIBAET HEOOXOJMMOCTh pealu3ali MEXKIPEIMETHBIX CBsi3el (u3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUsl PU3UKU Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus, MIIAaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYACT:

. IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHMS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YIIbTAThl IO roJlaM O0yUYEHUS;
. coJiepkanue yuyeOHoro npeamera « @u3uka» 1mo rogam o0ydeHus..

du3rka Kak Hayka o0 Hanbosiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUM 00
okpyxaromeM Mmupe. IIKonpHBIN Kypc (PU3UKH — CHUCTEMOOOpPa3yIOIUM st
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEAMETOB, IMOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJIyY€HUsT HOBBIX MAaTepuasoB C 3aJaHHBIMU CBOMCTBaAMU W Apyrux. M3ydenwue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaromuxcs, B (OpMHUpOBaHME YMEHHUM TPUMEHSTh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (hu3uku 1y1st ypOoBHS CpEeTHET0 00IIero 00pa3oBaHUs MTOJIOKEH Pl
UJIEH, KOTOPBIE MOXKHO PACCMATPUBATh KaK MPUHIUIBI €TO MOCTPOCHHUS.

Hoess yenocmuocmu. B COOTBETCTBUM C HEHW Kype SIBISIETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU € HEW MaTepuan Kypca GU3uku oObeTuHEH
BOKpYr (Qusuueckux Teopuil. Benymmum B Kypce sBisieTcss (QOpMUpOBaHUE
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojaracT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuknaownoii nanpasnennocmu. Kypc GuU3MKH MpeanonaraetT 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTMYECKUX NPUIIOKEHUN W3Y4EHHBIX
TEOpUH U 3aKOHOB.

Hoes sxonoeuzayuu peann3yercsi HoCpeACTBOM BBEJICHUS SJIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX YKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TAKXKe 00CYXI€HUs MPOOIEM paliOHAILHOTO
IPUPOIOTIOIB30BAHUS U KOJIOTHUYECKON OE30IMaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMH Kypca (H3UKM Ha YypPOBHE CpEeAHEro oOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).
CucTeMHO-AeSTETLHOCTHBIN MOJX0/1 B Kypce (PU3UKH peaTnu3yeTcs Mpexkie BCero 3a
CuéT OpraHM3aluyd OJKCIEPUMEHTATBHON NeATeNbHOCTH oOydarommxcs. [
0a30BOro ypoBHS Kypca (PM3MKH — 3TO HCIOJIb30BAaHUE CUCTEMBbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPbIE B IpOrpaMMe
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
BrineneHue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPabOT, MPOBOAUMBIX ISt
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOTO IMpoIiecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
TOM OOecreunBaeTcsi OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

bousbi10e BHUMaHUE yAENAETCs PELICHUIO pACYETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
TOM JJisi pacy€THBIX 3ajad4 NPUOPUTETOM SIBISIOTCA 3aJaud C SBHO 3aJaHHON
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh M3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak M WHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ tpeboBanusimu OI'OC COO k maTepuasbHO-TEXHHUECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KaOuHeTa (PU3MKH WM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IHKJIa. B kabuHeTe GU3MKHU JODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.
JleMOHCTpalMoHHOE 000pYI0BaHHE (POPMUPYETCS B COOTBETCTBHH C MPUHITUTIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECTEeUMBaeT MOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMMme no (pusMKe KIOYEBBIX JAEMOHCTpPALUM AJIs UCCIEIOBAHUS U3yYaeMbIX
SBIICHUN W TPOIECCOB, SMIMPHUUECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUUYECKUX TPUMEHEHHH.

JlaGopatopHoe oOOpynOBaHUE JJIi YUYEHHYECKHMX MPAKTUYECKUX  padoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBJISTFOTCS:

. dopMupoBaHne WHTEpeca W CTPEeMJICHHS OOYy4alomMXcsi K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEUIEKTyalbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEI];

. pa3BUTHE TMPEJCTABICHUN O HayYHOM METOJC MO3HaHMS M (OPMHUPOBAHHUE
HCCIISIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSM;

. dbopMHupOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysIbTaTa W3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U GyHIaMCHTAIBHBIX 3aKOHOB (DU3UKU;

. dbopMHupoBaHrE YMEHHI OOBSICHSITH SIBICHHS C UCTIOJIb30BAaHUEM (PU3NUECKHIX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;

. dbopMupoBaHrEe TPEACTABICHUN O poNHM (U3MKW JUISl PA3BUTHS JPYTHUX

CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTkeHne JTHX IeJied OO0eCIeYnBaeTCs pEIICHUEM CICAYIONIMX 3a1ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha ypOBHE CPEHETO O0Iero oOpa30BaHuUs:

. MpUOOPETEHUE CUCTEMBI 3HAHUKM 00 00MMX (HU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHYI0  (H3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

. dbopMupoBaHrE YMEHHUI MPUMEHSTh TCOPETHUCCKUE 3HAHUS TSI OOBSICHEHUS
bu3MYeCcKuX SIBJICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;



. OCBOCHHME CIOCOOOB PpEIIEeHUs pa3IMyHbIX 33a4a4 C SIBHO 3aJaHHOU
¢u3nueckoil Mojenbpo, 3a1ad, MOAPA3yMEBAIOIIUX CAMOCTOSTENILHOE CO3JaHHe
buznyecKoit Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4U;

° ITOHUMAaHHC (1)I/I3I/ILI€CKI/IX OCHOB H IIPHHIMUIIOB ﬂGﬁCTBHﬂ TCXHUYCCKHUX
YCTpOﬁCTB N TCXHOJIOTHUYICCKUX IIPOICCCOB, UX BIWAHUA Ha OKPYKAIOIIYIO CPECaAY,
o OBJIAACHUC MCETOAAMU CaAMOCTOATCIBHOIO INNIAHUPOBAHHUA W IIPOBCACHUSA

¢u3MYeCKuX OKCIEPUMEHTOB, aHajiW3a M HMHTEPOpeTanuud  HHPOpMaIH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

. CO3JIaHUE YCJIOBUHM MJisi Pa3BUTHUsI YMEHUU MPOEKTHO-HCCIIEI0BATEILCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yuenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CPEOHEro OOLIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemeiii B mporpamme 1o Gpusuke rnepedeHb 1ad0paTOPHBIX U MPAKTUYECKHUX
paboT sBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JEJaeT BBHIOOp TPOBEACHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEH
oOyyJarommxcs.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHON MHAYKUWA. [[pUHIMTI Cyneprno3ULIMK MarHUTHBIX MOJIEH.
JluvHnn MarHuTHOM WHAYKOMM. KapTuHa JMHUNA MAarHUTHOM HWHIAYKLIHUM I10JIS
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHHUNA WHAYKIUU
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpasiieHHUE. [[BHyKeHNE 3apsHKEHHOW YacCTULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUJa WHAYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHWCTBA M NPAKTHYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMU OT CKOPOCTH MU3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuil oaxcnepumenm, nabopamopusie pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue EPEMEHHOTO TOKA B LIENN U3 NIOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacupocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3anys, 1uppakus, tHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yrom IOJHOTO
BHYTPEHHETO OTPaKCHUS.



Jucnepcus ceera. CiioxxHbIi cocTaB 6enoro cseta. LBer.

Cobuparoriue 1 paccenBarolue JMH3bL. ToHkas auH3a. DOKyCcHOE pacCTOsHHE
U ONTHYEcKas cujia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuit B cOOMpArOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBuss HaOMIOAEHWS MaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuueckue yCTpOMCTBA M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

W3mepenune nokaszaTesns MpeJoMIICHUs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOXYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JIUTAHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl € PHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBs3u sHEPrUM GOTOHA C €T0 YACTOTOU. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBolicTBa yactull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa 1o onpeaeneHuto cocraBa paJuoakTUBHOTO



m3nydennsi.  CBoiictBa  ambda-, Oera-, ramMMma-usiIydeHus.  BriusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanpHble B3auMoeicTBUs. EQMHCTBO (pr3nuecKoil KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOItonMK CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa60ma. Pa30Oeranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN I ONPENEIICHUS MOJI0KEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cepax AesITeIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib GU3MUECKONU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEIIETKH, CIIEKTPATLHBIN aHAIIN3.

l'eocpagua: wmarHuTHbIE TONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSICCHUIA.

Texuonocus: NWHUAM DJEKTPOINEpenady, TEHEpPATOp TMEPEMEHHOr0 TOKa,
ANEKTPOABUraTENb, WHAYKIMOHHAS I€4Yb, paaap, PaAUONPUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA TIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHOro mnpenmera «®Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalolmMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEILHOCTH B MPOLIECCE PEaTn3alii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIEUYETOBEYECKHMX T'yMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM I'PAKTAHCKON UACHTUIHOCTH, ITATPHOTH3MA;

[IECHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIECHHOCTH, B TOM YHCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAaMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM AesTeIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs, HAaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTrO COJIEpX,aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISAITh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESATEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX ICHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHWH Yy4YacTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH,

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBJISTh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO HX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ta30B, XKUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIeCKux 3a1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
AIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE,



cBOOOJHOE TMaJeHUE TeJl, JBUKEHUE 0 OKPYKHOCTH, MHEPLUs, B3aUMOICHCTBHIE
Ten, auddys3usi, OpOyHOBCKOE ABIKEHHE, CTPOCHUE >KUJIKOCTEH W TBEPIBIX Tell,
U3MeHeHne o0bEMa TeN MpU HArpeBaHUU (OXJIAXICHUH), TEIJIOBOE PaBHOBECHE,
UCIIapEHUe, KOHJAEHCAlus, IUIABJIICHUE, KPUCTAJUIM3ALMs, KUIECHUE, BIIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEX]Iy MapaMeTpaMH COCTOSIHHS Ta3a B M30MpPOILeccax, MEKTpU3alus Tel,
B3aMMOJICHCTBUE 3apsJIOB;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOJIb3Ys (PU3UUYECKHE BEJINYUHBIL:
KOOpAMHATA, MyTh, IMEPEMEIIEHUE, CKOpPOCTh, YCKOpPEHHME, Macca Tenla, CHIIa,
UMIYJbC TeJla, KHHETHUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MEXaHU4YecKas
paboTa, MeXaHHMYECKas MOIIHOCTh, TPHU OMHCAHWW TPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HCIHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIB,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYNHAMU;

ONHKCHIBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA T€I U TEIUIOBHIC SIBIICHUS,
UCTIONB3ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTHYECKOTO IBIKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICT HCTIOJB3YEMBIX BEIHYHH, MX
00O3HAYEHUsS W €OWHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OIKCHIBaTh U3yUEHHBIE PJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIeHUs (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJISA, TOTEHIIMAN, PA3HOCTh MOTEHIIMAJIOB,
OpU ONHCAHWM TPABWIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHAIIM3UPOBaTh (PU3UUECKHE MPOILECCHl U SBJICHHS, UCMONB3YS (U3MUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEPrHH, 3aKOH COXPaHEHHUS HMITYJIbCa,
OPUHLIMAI CYNEPHO3UINN CHUJI, TPUHIUI PAaBHONPABHUS HHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETHUECKON SHEPTUU TETIOBOTO IBHIKEHUS MOJIEKYI C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMsI
AIIEKTPUYECKOro 3apsna, 3akoH Kyinona, mpu 3TOM pa3nuyath CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY0BaHUSI, IPOBOAUTD OMBIT U (OPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIApPHONH HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJsA, cuia Ammepa, cuna JlopeHia, MHIyKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBEIOMPATHh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyto HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Konrpouabnbsie IIpakTnyeckue (1p )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pazgen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIUaTBbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁf;;grouﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IToypoyHoe iIaHUpPOBaHUE

11 KJIACC
KoanuyecTBo 4acos DIeKTPOHHBIE
Nen/m | Tema ypoka Korrpon- | JlaGopa- | /lara unpposbie
i Bcero  bHBIE TOpPHbIE u3yyeHusi oOpa3oBaTesibHbIE
padoThbI padoThbI pecypcbl

. [ToBTOpenue «OCHOBBI ANEKTPOIMHAMUKH. . Bu6muorexa LIOK
DIIeKTpOCTaTUKA. 3aKOHBI ITOCTOSTHHOTO TOKa» hitps://m.eds00.ru/ff0c9778
[TocTOsIHHBIE MATHUTHI U UX B3aUMOJICHCTBUE.

2 MarunutHoe nosie. BeKTop MarHuTHOM MHIYKLIUH. 1 bubanorexa [IOK
JIMHNN MATHUTHON MHIYKIHH https://m.edsoo.ru/ff0c98fe

5 MarunuTHOe noje pr)BOI[HI/IKa ¢ TokoM. OmbIT . Bu6muorexa LIOK
Opcrena. BzanmoencTBre mpoBOAHUKOB C TOKOM https://m.edso0.ru/ff0cosfe

. JlabopaTtophnast pabota Nel «3yuenue . . Bu6mmorexa IJOK
MarHUTHOTO TOJIsL KATYIIKH C TOKOM» hitps://m.eds00.ru/ff0c9aco
JlelficTBe MAarHUTHOTO TOJISI HA POBOJAHUK C

; ToKkoM. Cuita AMHC?&. JlaGopatopnas pabora Ne2 . . Bu6mmorexa [OK
«HccnenoBanue neHCTBUSI MOCTOSSHHOTO MarHuTa https://m.edso0.ru/ff0codf4
Ha PaMKy C TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS1 HA JIBHOXKYIIYIOCS

6 3apspkeHHyto yactuity. Cuna Jlopenma. Pabora 1

cuiibl JIopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Pemenue 3amau «MarauTHoe 1mojie»

bubmuorexa [JOK

-
https://m.edsoo.ru/ff0cal50
8 Kontponbhas padora Nel «MarHuTHoe moJie» bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

OnexkTpoMarHuTHast uHAyKus. [ToTok BekTopa

9 MarHuTHOW uHAYKIuu. IC uaayKIun. 3aKoH
3IeKTpOMarHuTHOM unaykiuu dapanes
JlaGopaTtopnast pabora Ne3 «MccnenoBanue Bu6muorexa LIOK

10 SIBJICHHSI DJIEKTPOMArHUTHOW MHIYKIIUH hitps://m.eds00.ru/ff0cab82
HNunyktuBHOCTh. SABNenue camounaykuu. IC

11 CaMOMHAYKIMU. DHEPrusi MArHUTHOTO MOJIS bubmoreka [IOK
KaTyIIKA C TOKOM. DJIEKTPOMATHUTHOE TI0JIe https://m.edsoo.ru/ff0cad58
TexHUYecKue yCTPONCTBA U UX TPUMEHEHUE!
MMOCTOSTHHBIE MarHUTHI, JIEKTPOMArHHUTHI, Bu6muorexa LIOK

12 SJICKTPOABUTATCIIb, YCKOPUTECIN 3JICMCHTAPHBIX https://m.edsoo.ru/ff0caf06
YaCTUIl, MHAYKITUOHHAS TIEYb

13 Pemenue 3anay «OneKTpoMarHUTHAST MHTYKIUS»
Konrtponbnas pabora no reme Ne2 Bu6mioreka [IOK

14 «OMeKTPOMArHUTHAA HHIYKLHA https://m.edsoo.ru/ff0cb820
CB00OOHBIE MEXaHUUECKHE KOJICOAHNUS.
["apMonnueckue konebanus. Y paBHEHHE Bumnorexa [OK

15

rapMoHHuYecKux konebanuit. [IpeBpamenne
SHEPTrUHn

https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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16

17

18

19

20

JlabGopaTtopnast pabora Ne4 «UccnenoBanue
3aBUCUMOCTH IIEPHO/Ia MAJIBIX KOJIeOaHMid Irpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI TPY3a»

Koneb6arenbupiii kKoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B HICATbHOM
K0JIe0aTEIIbHOM KOHTYpPE. AHATOTHS MEKIY
MEXaHHYECKUMU U 3JEKTPOMATHUTHBIMU
KOJICOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHHSI SHEPTUU B
ujeabHOM KoJiebaTeIbHOM KOHTYpE

[IpencTaBiaeHne O 3aTyXaONMUX KOJICOAHUSX.
BbIHYKI€HHBIC MEXaHHUYCSCKHE KOJICOaHuUsI.
Pe30Hch. BI)IHY)KIICHHI)IC SHCKTpOMaFHI/ITHI)IC
KOJIEOAHMSL.

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CHUJIBI
TOKA U HaIIPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

21

Tpancdopmarop. [IponsBozacTso, nepesaya u
noTpedieHne 3JEeKTPUUECKON SHEPTHU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

YCTpolcTBO M MPaKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, TEHEPAaTOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpOoIiepeaay

bubnmoreka [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

23 anexkTposHeprun. KynbTypa ucnonas3oBanus bu6moreka LIOK
3JICKTPOIHEPIMH B IIOBCEIHEBHOMN KHU3HU https://m.edsoo.ru/ffOccfe0
24 Kontponbnast padora Ne3 «IlepeMeHHBIN TOK»
MexaHnnyeckue BOJHBI, YCIOBHS
pactpoctpanenus. [lepuoa. CkopocTtb BuGmuorexa IJOK
25 pacrpocTpaHeHust 1 IjuHa BOJIHbBL. [lonepeunsie u https://m.edso0.ru/ff0cc6fs
MIPOJIOJIBHBIE BOJTHBI
26 3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa BuGmmorexa IJOK
Tona. TemOp 3ByKa https://m.eds00.ru/ff0cd350
DNEeKTPOMarHUTHBIE BOJHBI, UX CBONCTBA U BuGmuorexa LJOK
27 ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJTH https:/m.edso0.ru/ff0cd4e0
28 [IpuHIMIIBI paAOCBA3U U TeNeBUACHUA. PazsuTe Bu6muorexa LIOK
CPEACTB CB3H. Pajmonoxams https://m.edsoo.ru/ffocd7f6
2 KonTponbhas pabota Ne4 «neKTpoMarHiuTHbBIE BuGmorexa LIOK
BOIHBD https://m.edsoo.ru/ff0cd67a
[IpsiMonuHEITHOE paclIpOCTpPaHEHUE CBETA B
30 OJTHOPOJIHOM cpejie. TOUeUHbI HCTOYHHUK CBETA. bubmuorexa [JOK
JIyu cBerta https://m.edsoo.ru/ff0cddle
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
31

[TocTpoenne n300pakeHuil B TUIOCKOM 3€pKajie



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe
oTpaxeHue. [IpenenbHblid yroJ MoJHoro

32
BHYTPEHHET0 OTPaKEeHUS
JlaGopaTtopHnas pabora Ne5 «M3mepenue Bu6mnorexa [OK

33 MOKa3aTeJsl MPEJIOMIICHHS CTEKIIa hitps://m.edso0.ru/ff0ced22
JIunzel. [Toctpoenne n300paxxeHui B TNH3E. Bu6miorexa [OK

34 ®opMyna TOHKOU JIMH3BL. Y BETMYECHUE JINH3BI https://m.eds00.ru/ffocfo2e
Jlaboparopnas pabota Ne6 «ccnenoBanue

35 CBOMCTB M300paKCHUH B JIMH3AX)

Hucnepcus cBeta. CloKHbIN cocTaB O€7I0ro CBeTa.

36 L{Bet. JIabopatopnast pabota No7 «Habmtonenue bub6nmnorexa IIOK
JCTIEPCHH CBETa» https://m.edsoo.ru/ff0cf862
WNurepdepennus creta. Judpaxnus ceera. Bu6muorexa LIOK

37 5
Hudpaxuuonnas pemeérka https://m.edsoo.ru/ffOcfa4?2

28 ITonepeunocTs cBeTOBBIX BONH. [Tonsapuzanus Bu6mmorexa [OK
cBeTa https://m.edsoo.ru/ffOcfc68

2 OnTuueckue mpuOOPsI U YCTPONCTBA U YCIOBUS X Bu6morexa [OK
Ge30nacHoro npuMeHeHns https://m.edsoo.ru/ffOcf6f0

40 KonTponbnas padora Ne 5 «OnTrka» bubnnorexka [JOK

https://m.edsoo.ru/ffOcfel6
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM
41 MexaHuku. [locTynarsl cenuanbHON TEOpUU bubmmorexa [IOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
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OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMe,Z[JI€HI/I€

bubmuorexa [JOK

42 BPEMCHH 1 COKPAIICHUC JTHHBL https://m.edsoo.ru/ff0d015e
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

43 CB3b MaCChI C SHEPTUEH U UMITYIILCOM. DHEPTUS bubamnorexa LIOK
HOKOS https.//m.edsoo.ru/ff0d04a6
®oronsl. Dopmyina [Inanka. DHeprus u UMIYJIbC

44 ¢doroHa
OtkpsiTue u uccnenoBanue poroddpdexra. OnbIThI Bu6nuorexa LIOK

45
A.T. Cronerosa https://m.eds00.ru/ff0d0302
3akonbl portoaddekra. YpaBHeHUEe DUHIITEHA

46 s potorpdekra. «KpacHas rpaHuiay bubimoreka IIOK
doroaddexra https://m.edsoo.ru/ff0d091a
JaBnenune cBera. OnwiTel [1. H. JIeOGenera. Bu6muorexa LIOK

47 XHUMHIECKOE ISHCTBHE CBETa https://m.edsoo.ru/ff0d0afa
TexHU4eCcKue yCTpoiCTBa U MPAKTUUYECKOE

48 npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK, bub6mmnorexa IIOK
coJHeuHas 6aTapesi, CBETOIMOL https://m.edsoo.ru/ff0d0afa
Pemenne 3amad nmo Teme «IJIEMEHTHI KBAHTOBOM Bu6muorexa LIOK

49
OTTHKI https://m.edsoo.ru/ff0d0ca8

50 KonTponbhas padota Ne6 «KBantoBas ¢puznka bubnnorexka [JOK

https://m.edsoo.ru/ff0d0fd2

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo

o1

pacCeAaHnIO O-4aCTHULI. HnaHeTapHa;[ MOACIb aTOMa
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[Tocrynartsr bopa

bubmuorexa [JOK

52
https://m.edsoo.ru/ff0d1162
Wznyuenue u norsouieHue GOTOHOB MPH MEPEXOEC
53 aToMa ¢ OJHOTO YPOBHS SHEPruu Ha Ipyrou. Bujsl bubnunoreka LIOK
CIIEKTPOB https://m.edsoo.ru/ff0d1356
BousiHoBBIE cBOMCTBa yacTull. BosHbl ne bpos.
54 KopryckynspHO-BOIHOBO#H nyanu3M. CIOHTaHHOE bub6nmnorexa IIOK
¥ BBIHYKICHHOE H3IydeH https://m.edsoo.ru/ff0d0e38
OtkpeiTue paguoaktuBHOoCTH. OnbITH Pezepdopnaa
55 10 OINPEEIICHUIO COCTaBa Pau0aKTUBHOTO
W3IIy4CHUS
CsoiicTBa anbda-, 6eta-, raMMa-u3ITydeHHUS.
56 BnusiHue paguoakTUBHOCTH Ha JKUBbBIE OPraHU3MbI
OTkpseITHE TPOTOHA U HeTpoHa. V30TOMBI.
57 Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacrnan. ['amMmma-u3inyyeHue
OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobiaemsl,
58 NEPCIIEKTUBBI, IKOJOTUYECKUE ACIIEKTHI SIIEPHOU
SHEPreTUKU
59 Pemenne 3anau «®usnka aTOMHOTO sA71pa»
KonTponbhas padota No7 «Du3nuka aTOMHOTO
60

A7Ipay



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.
MeTopl HAOIIOACHUS U PETUCTPALIHI
3JIeMEHTapHBIX YacTuil. Kpyribrii cTomn
«DyHnamMeHTalIbHbIE B3auMoAeHCcTBUA. EquHCTBO
(bU3UYECKON KapTHUHBI MUPa»

62

63

64

65

66

Bun 3Bé3aHoro HeOa. Co3Be3aus, spKue 3BE3IHI,
IIJIaHCTHhI, UX BUIUMOC ABUKCHUC. COHHC‘-IHEUI
cHCTEMa

Comune. ConHeyHast akTUBHOCTE. MICTOUHUK
sHepruu CoJtHIIa U 3BE3]T

3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH. 3BE3IbI
[JIaBHOM TOCJIeI0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38E3/1. COBpeMEHHBIE MTPEICTABICHUS O
MIPOUCXOKACHUH U 3BoJonnu CoJIHIIA U 3BE3]T

Muneunsii [Iyte — Hama I'anaktuka. [lonoxenue
u nwkeHne Connua B ["anaktuke. ['anakTuku.
YEpHble ABIPHI B sA1pax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka
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Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

Ob6o6maromuit ypok. Poib pusuku u acrpoHomMun
B DKOHOMHYECKOM, TEXHOJIOTHUUYECKOM, COIMaIbHOMN
U DTHUUYECKOH cepax MesTeIbHOCTH YeloBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®uzuka 11 Mskuwes I'.4., byxosues b.b. [Ipocsemenue 2020r
2. MockoBkuna E.I'. CoopHuk 3anau o gusuke «Bako» 2020r

3. PervmkeBud A. I1. 3agaunuk «/[poda» 2000r

4. ®usuka 10 KacwsnoB B.A. «IIpocsemenue» 2020r

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
1. Mapon A. E. lunaktuueckue marepuaisl «poda» 2020
2. lemugoBaB M.1O. EI'D ®uzuka 2023r

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkoue.
http://festival.1september.ru/articles/ - ¢ectuBans mnemarornyeckux uaeH
«OTKpPBITBIN YPOK».
http://www.fizika.ru/ - caitt qyis yuureneit GuU3MKu U UX YICHUKOB.
http://www.physics.ru/ - maTepuasl o Gpu3MKe.
WWW . ege .edu.ru - uaopmarmonssiid nopran EI'D.

http :// school - collection . edu . ru / - eaunas xosiekmus [{OPoB

[IOKYMEHT MOATMWUCAH 3MIEKTPOHHOM MOANUCHIO

roCyAAPCTBEHHOE BHOIDKETHOE OBLLLEEOEPA3OBATE/IbHOE 17.10.23 16:15 (MSK) Ceptudukat 3A57D79CE6AE4E1B1876D75D6657705C
YUYPEXXAEHUE TMMHA3MS N2 49 MPUMOPCKOIo PAMOHA
CAHKT-NETEPBYPTIA, CémoukunHa Gapuaa GapvaosHa, JupekTop




