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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Ou3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIIOB C 3a/laHHBIMU CBOWMCTBAMHU W APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKK IS YPOBHS CpeaHEro ooOmero o0pa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpemmosnaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXKIeHUs
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPUHM, JMJId OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIbHON AESTebHOCTH O0YyYaroUIXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHuss kabunera ¢Qusuku. Ilpu 5>TOM oOecrneunBaeTcsi OBJIAJCHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM 1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 33Jlayd C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIOIINE IPUMEHSITh H3yUYEeHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/ad NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUM M MPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOM MOAENU Jid CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOMKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYIOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JlemoHCTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMmupoBaHHE YMEHUUH OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX 1ene oOecreuynBaeTCsl pelieHneM CIeIyIoMMX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HaAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY W
AJIEMEHTHI aCTPO(PHU3UKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M

NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
poOBeNECHHUsS J1a0OpaTOpHBIX pPabOT M ONBITOB C YYETOM HHIWBHIYaIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPKXAHUE OBYUYEHUA
11 KIIACC
Paznea 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[lIocTosiHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNM MarHuTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTMHa JnMHUN MHAYKIUU
MarHuTHOTO TOJIA JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYINAsA CUJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOUHYKLIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, HHIYKIHOHHAs [1EYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopHule pabonivl



M3ydeHne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.
HccenenoBanne n1eMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apMmonnyeckue konedanus. [lepuon, yacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KojeOaHusx. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) NSt
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu mOCIEIOBATEIRHOM COEIWHEHUU PE3UCTOpPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHnne TMEpEeMEHHOT0 TOKa B LENA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHEHCATOPA, KATYIIKU U PE3UCTOPA.



Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE GOJIHbL

MexaHnudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHasa opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uHTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBas IUAarHOCTUKA B TEXHUKE M MEIULMHE, pazaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmroneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
IpesioMJIeHUE, MoJspu3alus, udpakums, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IIPeOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus cBera. CinoxHbli coctaB Oenoro cseta. Ler.

CobOuparorie ¥ pacceuBaroniue JuH3bL. ToHkas suH3a. DOKycHOE
paccTosiHME W ONTHYECKas cuia TOHKOW JuH3bI. [locTpoenue u3oOpaxeHuil B
coOnparolux U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaAOMIOMEHUWS MAaKCMMYMOB W MHUHHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTHYECKOE TIPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tony4yenue ciexkTpa ¢ MOMOMIbI0 AUPPAKIUOHHON PEIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKeHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIELIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['paHnubl NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmovl K6aHmMmoe8oil ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.



Otkpritre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpasHenune DitHmTeHHA 11 Porodddekra. «KpacHas rpanuiar
dbotorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BousiHoBBIE cBOMcTBa yacTull. BosHbl 1€ bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JIMHBI BOJHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Biusitnue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tornsl.

Anbsbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3JydeHue. 3aKOH PaJuoaKTUBHOIO pacra/a.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Slnepnpie peakuuu. [leneHne u CUHTE3 Aa€ep.



Anepureiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3NYECKOI KapTHHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

ConneuyHas cucrema.

Cosnne. ConHeuHast akTUBHOCThb. M ctounuk sHeprun ConHUa M 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPBI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITbIOTEPHBIX
NPUWIOKEHUHN I ONpeieNICHUs MOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311s CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O06o0maroniee MOBTOPEHUE

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYYHON KapTHUHE MHUPA, POJIb (PU3UUECKON TEOpUHU
B (QOpMUPOBAHMU TPEACTAaBIECHUN O (U3HUECKONH KapTUHE MHpa, MECTO



bu3NYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISCTCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MaTHKH,
OunonoTHn, XUMHH, Teorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuka: pemIEHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
oTmpeieNICHHE TUIOMIAIU TIIOCKUX (Uryp i 00BbEMa TElL.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paanaIy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpPA TBEPBIX
TeJ, MEXaHU3Mbl OOpa3OBaHUA KPUCTALINYECKOM PEIIETKHU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJIEKTpOIlEpeaay, TEHEpPaTop IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHIYKIHOHHAS II€4b, pajap, PaauONpPUEMHHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMBLI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUASA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO O0OECTEUUTH JOCTHKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TpenMeTa «Dusmka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:



1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaOMIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECaX TIpa)kJAaHCKOIro
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIUY;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJ1aHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccun 1 peaii30BbIBATh COOCTBECHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(hOPMHPOBAHHOCTh JKOJOTHUUECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

TUIAHUPOBAHUE U OCYILIECTBICHUE JEVUCTBUU B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHHUA LEJIeH YCTOWUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKONW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;



OCO3HAHME LEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKH ~ OCYHIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3oBble jornueckue geicTBUs:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEENATh e JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTHKEHUS,

BBEISIBIIATH  3aKOHOMEPHOCTH W TPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBaTeIbCKHE 1eiiCTBUSL:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHAMH M METOJAMH
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON M MPOEKTHOM JESITEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusl 3a1ad (HU3UIECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMSI,

BIAJCTh BHUJAMH JEATEIBHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpPETAlUA, MPEeOOpPa30OBaHUI0 ¥ TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apryMEHTHI JIS JIOKa3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOM
NEATEeTLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETb NEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO 0O0JIacThb
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIC UJICH, IIPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS,

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AlbTEPHATUBHBIC PELICHMUS.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4eHHUs MHPOpMAIUU (PU3UUIECKOTO COJIEpKaHUs U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBIIATh IIOMCK, aHaJIW3,
CUCTEMATU3ALUI0 U WHTEPIPETALNI0O MHPOPMALMU Pa3IMYHBIX BHIOB U (popm
IIPE/ICTABIICHNUS],

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(OPMAIIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 € COOJIIOJIGHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcocOEepexeHusi, IMpaBOBbIX M 3THUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COACPX AHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHa4eHMsI THPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dopMy npeAcTaBICHUS U BU3yaTu3alUu.

KoMMyHUKATHBHBIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JICSTCIbHOCTH,

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallud MW  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBUYaJbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
WHTEPECOB U BOZMOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh €M COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBAaTH H
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacmpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHMKA KOMAaHIbl B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE TPOEKThI, OLEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONW 3HAYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B Pa3JIUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIIECTBIISITh MO3HABATEIbHYIO JACSITEILHOCTh B 00JacTH
GU3UKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENTFHO COCTAaBJISITh TUIAH PEIICHUs PacUYETHBIX W KauyeCTBEHHBIX
3aJ1a4, MJIaH BBITOJIHEHUS MTPAKTUIECKON PabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMHM  TIO3HABATEIBLHON  pediieKCHMM  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB H
OCHOBaHUI;

UCITIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TMIPU aHAIU3€ pe3yJIbTaToB
NEeSATETLHOCTH;

MPUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
NEeSATEeITLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYaroIIuXCs
COBEPIIICHCTBYETCS AMOIMOHATLHBIN WHTEJICKT, TIPEAOIararoIHiiz
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHUSI, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATLHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU CepHl,
OBITh YBEPEHHBIM B ce0e;



CaMOpETyJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE HNPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOUAIOLICH CTPEMJICHUE K JOCTHXKECHUIO LEIU U
yCIiexXy, ONTHMHM3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIIECH CIIOCOOHOCTh MOHMMATh YMOIIMOHAJIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C APYTUMU JIIOJIbMU, 3a00TUTHCSI, MPOSBIISITE UHTEPEC U pa3peiiaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU HNECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U €AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, sJepHas
MOJICIb aTOMa, HYKJIOHHas MOJIeJb aTOMHOTO Sapa IMpU pPEIIeHUH (HU3UICCKUX
3ajad4;

pacrno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUSI TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHWsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoCTpaHEHUE CBETa, OTPaKECHHUE, IPEIOMIICHHUE,
uHtepdepennus, audpakuus W MOJApU3alUsi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKUCHIBATh W3YUYEHHBIC CBOMCTBA BeIIECTBA (PJICKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPAa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsAd (U3UYECKUE BEITMYMHBEIL:
ANEKTPUUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
MHOYKIWST MarHuTHOrO MoJisg, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD



KaTYILIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJEd, MEepHoJ M YacToTa
KojeOannii B KoyseOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NpPU ONUCAHUM TPABUIBHO TPAKTOBATH (DU3WUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasieIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHIITeHHa it doTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlBI, 00JIacTH)
MPUMEHHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh DKCIIEPUMEHTHI 0 MCCJIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: TMpPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIEeI0BAHNUS;



co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
paMKax ydeOHOTrO »JKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM W MIPOEKTHOU
JESITEIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3HUECKHEe 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a7auu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y NIPEICTABJICHUS YUYEOHOW W HAay4YHO-TIOMYJIIPHON MH(GOpPMAILMH, MOJYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHUUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;
paboTaTh B IPyIIE C BHITOJHEHUEM PA3IMUHBIX COL[MANIbHBIX POJIEH, MIIaHUPOBATh
paboTy rpymnbl, pallMOHAIBLHO PACIPEAENIATh 00S3aHHOCTU U TUIAHUPOBATH
JEATEIBHOCTh B HECTAHIAPTHBIX CUTYALUAX, AI€KBATHO OLIEHUBATh BKJIA]
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTPUBAEMOMN MPOOITIEMBI.



TemaTnveckoe MIIaHMPOBAHUE

11 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
51 MexaHnyeckne U 3JEKTPOMarHUTHbIE 9 1 bubnunoreka [JOK
' KosieGaHus https://m.edso0.ru/7f41c97¢c
MexaHnu4YecKHe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.ru/7f41c97c
Wroro no pazmeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATFHON TEOPUH bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW OIITHKHU 6 bubmuoreka [JOK
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https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pazneny 7
Pa3znen 6 OBOBUAIOILIEE MOBTOPEHUE

6.1 Obo06maroriee MOBTOPEHNE 4 E;f;;ﬁfﬁggﬁ £41007¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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