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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW Mporpammel, npeacraBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKH Ha YPOBHE CPEIHEro o0Iero oopa3oBaHusl, INIaHUPyEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHHs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromniem mupe. IkoabHBIN Kypc GU3HKK — CHCTEMOOOpa3yOIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUpPOBaHME YMEHHH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benUHEH BOKpPYT (¢u3MYecKux Teopuil. BemymwmMm B Kypce sBIseTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPAaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1y1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeNbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEpPHOCTH KaK M3 OIHOr0 paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTyalluu MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYZAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYArOMIMXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMHOCOOOB pELICHUS pa3IUYHbIX 33Jad4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(OopMaluu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUHM JJI Pa3BUTUSI YMEHHMM MPOEKTHO-UCCIIEI0BATENbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro

oOpa3oBaHus OTBOAUTCS 68 yacoB (110 2 yaca B HEJIETIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb J€JaeT BHIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
O0COOEHHOCTEN 00yJarouXCs.

Peanuszamuss naHHOM  mporpaMmbl  IPEeIyCMAaTpUBAeT  HCIOJIb30BaHME
o0opynoBaHus, cpeAcTB 00yueHust u Bocnutanust Llentpa «Touka pocTay.

*[{udposas nadbopaTopus yueHrn4eckas o (Gpu3uke.

*KoMIuIeKT mocy sl 1 000pyAOBaHUS ISl yUEHUYECKUX OTBITOB MO (PU3UKE.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmMpoOMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHON MHAYKUWHK. [[pUHIIMTI Cyneprno3uMK MarHUTHBIX MOJIEH.
JluvHnn MarHuTHOM WHAYyKIMU. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKLIHMM I10JIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe TOJN€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHAYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHHKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYIAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »ieKTpuyYecKoe TmoJie. ONEKTPOABWKYIIAs CUia HHIYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  fIBIE€HHME CAMOMHIYKIWU. OJICKTPOABWIKYILAS  CHJIA
CaMOUHTYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE TNPHUMEHEHHE: IOCTOSHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3N1eKTPOMAarHUTHOW UHYKIHUU.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neCTBUS MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUnmHble KO1€0aHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>KMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBpanienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

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

Habmoienue 3aTyxaronmx KouaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb JTMHUY 3TIEKTPONEPENAYN.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 6OJIHbL

MexaHudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHU4ecKue yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxkxeHus: M NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu n audppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJeOaHUIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, ITPEJIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. LIBer.

Cobuparoriue u paccenBarolue JMH3b1. ToHkas auH3a. DoKycHOE pacCTOsHUE
U ONTHYECcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B cOOMpArOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWHuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMYMOB IIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuueckue yCTpPOMCTBAa M MPAKTHUYECKOE INPUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPaHEHUE, OTPAKEHUE M MPEIIOMIIEHHE CBETa.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab0mronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonyyenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 AUPPAKIMOHHON PEIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUMN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
I'panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU W COKpAIllCHUE
JUTUHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUN (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar
dboTorpdexra.

JlaBrienne cBera. OnpiThl I1. H. JIeOenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHEITHET0 (hoTodddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morjonieHue
(GbOTOHOB MpU Tepexoje aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Bumwl
criekTpoB. CIeKTp ypOBHEM SHEPrur aToMa BOJIOPO/IaA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiiOaKTUBHOTO



uznyuyenusi.  CpoiictBa  ambda-, Oera-, ramMma-usnyyeHus.  BuusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBs3U HYKJIOHOB B sipe. SAnepHbie cuibl. Jledext maccel siapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. TepmosinepHbiii cunTe3. [IpoOieMbl U MEPCHEKTHUBEI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, MJIAHETHI, UX BHANMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoyHIA@ W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama T'amaktuka. [lonoxenne m aBmwxkenue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

MaciraOnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHHE MHpA, poJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YUYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvie nonsamusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIb, U3MEPEHHE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEyTrOJHLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHaHN3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPONEpEAady, TIEHEPATOp TMEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YUAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHME TJI00ATHHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUS! (PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OITBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUN Pa3IUIHBIX BHIAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOI0IeHHeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHW30BBIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  O0ydYaroUIuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMsI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIMATHBHOCTh, YMECHHE IEHCTBOBATH HMCXOIS W3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 11 kiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsij, Tyd CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sifpa MpU pelieHuu (HU3NIECKUX
3a1ad4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsjll, 3J€KTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, TPSIMOJIMHEIHOE pPACIpPOCTPaHEHHE CBETa, OTPAKEHHUE, IMPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOa, €CTECTBEHHas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3YsS (U3UUECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOrO IMOJIed, MEepHUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsiji M CWia TOoKa B MpOIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYUHY C IPYTUMH BETMUUHAMY;

OMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIIOIb3Ys
bu3nUecKkue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, DHEPTUs U UMIYJIbC (DOTOHA, IEPUOJ TOTypaciiajia, YHEPTUsl CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMU,
BBIYUCTISITH 3HAaUEHUE (PU3NUECKON BETUYUHBI;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIE€I0BATEIBHOTO U MapaJlIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUsI HHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nocryiartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YyCIOBUS (TpaHHIIBI, 0OJIACTH)
MIPUMEHUMOCTH;



ONpEeNIEeNATh HAMPABICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OIMCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmyupoBaTh MpobdieMy/3anady v TUIOTE3y y9eOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH OMIBIT U OPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIULI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o00opyIoBaHUS;

pemiath pacu€THbIC 3a7a4d C SBHO 3aJlaHHOM (DU3UUYECKOM MOJIEIbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIy4YEeHHOTO 3HAaUeHUS (PU3HUECKOUN BEJIMYUHBI,

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCITI0JIB30BATh MIPH PEILICHUH YUEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMN U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUA MAINH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS MX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU AJIS
oOecrnieueHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MIOBEJICHUS B OKPY>KalOLIeH cpene;

paboTath B TIpymme C BBHIMOJIHEHUEM pPA3JIMYHBIX COILHAIBHBIX pPOJIEH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpeleisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PELICHHE pPacCMaTpUBAaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE HUcnoab3oBanue
HaunmenoBanue
(undposbie) 000pyI0BaHUA
Nen/m pasjmesioB u Tem Kourpoasubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoThI
pecypcsl
Paznea 1. JIEKTPOANHAMUKA
JlaTyuk MarHuTHOrO
MO0JIs1, TOCTOSTHHBIN
MarHuT MOJIOCOBOM.
Hcrounuk Toka.
Marsutioe nore. bu6 [IOK JlaGoparopHoe u
11 OneKTpOMarHuTHas 11 1 3 1OIMOTERA patop
https://m.edsoo.ru/7f41c97c  neMOHCTpaIMOHHOE
WHTYKITHS
o0opyiIoBaHUE.
Kommbrotep.
DNEeKTPOHHBIE IJIAKaThI
1 TaOJINIIBI
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
JlaTuuk yckopeHus,
KOMIIBIOTEP, COJIEHOU /I,
MexaHnnueckue u TpyOka [1BX,
2.1 DJIEKTPOMATHUTHEIE 9 1 bubmmorexa [TOK KOMILJIEKT IIPOBOOB
' P https://m.edsoo.ru/7f41c97c P '
KoneOaHus JlaTuuk MarHUTHOTO

I10JIA. 3HeKTp0HHLIC
II1aKaThbl U TaGJ’II/ILU:I



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

MexaHuueckue U

2.2 3JICKTPOMArHUTHBIC
BOJIHBI
2.3 Orntuka

Hroro no pazneny

10

24

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

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

JIByxKxaHanbHas
NpUCTaBKa-
octutorpad,
3BYKOBOI T€HEpAaTop,
KOMILJICKT
71a00paToOpHOTO
00opyaoBaHUS

Ocgerurens ¢
UCTOYHUKOM CBETa,
UCTOYHUK TUTAHMUS,
miesneBas auadparma,
KOMILJIEKT IPOBOJIOB,
TOJYLMIAH/AP,
IUTAaHIIET HA TUIOTHOM
JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM.
OKpaH CTaJIbHOM,
cobuparomias u
pacceuBaroIas JMH3bI.
DNEeKTPOHHBIE TIaKaThI
Y TaOJIUIIBI.

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CITEIIHATBHON
3.1 Teopun
OTHOCHUTEILHOCTH

Hroro no pazneny

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

DNEeKTPOHHBIE MJIaKAThI
1 TaOIULIBI.

Pasznen 4. KBAHTOBAS ®U3UKA



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

JlaboparopHoe

41 DIeMEHTBI KBAaHTOBOMI 6 bubmuorexa LIOK 060DV IOBALIE 1O
' ONTHKHU https://m.edsoo.ru/7f41c97c Py .
KBaHTOBOM OINTHKE
Monens aToma,
Ta0imia Menneneena,
AJIEKTPOHHBIE TUIAKATHI
4.2 Crtpoenue aToma 4 bubmmorexa [JOK Y TaOJIIIBI
' P https://m.edsoo.ru/7f41c97c HEl-
JlaGopaTopHoe u
JICMOHCTPAIIMOHHOE
o0opyaoBaHue
Kommbrorep,
bubnmoreka [JOK MUKPOCKOII
4.3 A 5
TOMHOE FAPO https://m.edsoo.ru/7f41c97¢ =~ OUOIOTHYECKUH,
MHKPOBEILECTBO
Uroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
DNEeKTPOHHBIE TIaKaThI
DJIeMEHTHI
51 ACTOOHOMIH I 7 1 bubmmorexa [JOK 1 Tabauiel. Moaens
' p https://m.edsoo.ru/7f41c97c = ConHEYHON CUCTEMBI.
acTpou3uKH N
Kapra 3B€31HOTO HEba
Hroro no pazneny 7

Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o61aro1iee 4 bubmuorexa [JOK
' IOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOe Bpems 3



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

11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kountpoabubie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI M UX
B3auMo/eiicTBre. MarHuTHoe 1ouie.
1 BekTop MarHuTHON MHIYKLIHH. 1 Bubmorexa ITOK
. https://m.edso0.ru/ff0c9778
Jlunuu marautHOM uHAyKIuK (YT
KM)
MaruauTtHoe 1nose NpoBOJHUKA C
9 TokOM. OnBIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
tokoM (KM)
bu6nmoreka [JOK
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c98fe
3 MarHUTHOTO TIOJISI KaTYIIKH C 1 1 C ucnonap30BaHNEM
TOKOM» 1 poBoOro
(KM) obopynoBanus «Touka
pocTtay
JlelicTBME€ MAarHUTHOTO TOJIS HA bubnuoreka [JOK
IIPOBOAHMK C ToKOM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9acO
4 JlaGoparopHas paboTa 1 1 C ucnonp3oBaHneM

«HcciaenoBanue nencTBUS
IIOCTOSIHHOI'O MarHuTa Ha paMKy ¢
tokom» (KM; MI')

udpoBoro
obopynoBanus «Todka
pocTa»



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

JlelicTBME MArHUTHOTO TIOJIS HA
JBUKYIIYIOCS 3apSKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuisl Jlopenna (KM; MI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMAarHuTHasE MHYKIIUS.
[ToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C nHaykiuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®apanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS

BHGKTpOMaFHHTHOﬁ WHAYKIOHUU»
(KM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50
C UCII0JIb30BaHUEM

1 (poBOro
obopynoBanus «Touka
pocTay

NHnyKTUBHOCTD. SIBIIEHUE
camounaykimu. J/C
CaMOMHIYKIUU. DHEPrust
MAarHUTHOTO TIOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U ux
IPUMEHEHUE: TOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIeMEHTapHBIX YacCTHII,
uHayknuonHas neus (Ul; KM)

10

O6o0maromuii ypok « MarHutHoe
noJie. DIIeKTpOMarHuTHas
I/IHJIYKIIHH »

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KonTtponbHast pabora o Teme
bubmuorexa [JOK

«Maruutroe nose. 1 1 https://m.edsoo.ru/ff0cad58

:‘)J'IGKTpOMaFHI/ITHaH HUHAOYKIOUS

CB0OOOIHBIE MEXAHUYECKUE

Kosiebanus. ['apMoHnUYecKue
bubmuorexa [JOK

. 1
KoneOamus. VpasHeHHe https://m.edsoo.ru/ffOcaf06

TrapMOHUYECKHUX KOJICOaHUIA.
[IpeBpamenue sueprun  (KM)

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH C ucnonp30BaHUEM

nepuoja Majblx KojieOaHUi rpy3a Ha 1 1 U(ppPOBOTO

HUTH OT JJIUHBI HUTU M MacChl obopynoBanus «Touka

rpy3a» pocTa»

(KM; MI)

KonebarenbHbIN KOHTYD.

CB0OOOIHBIE EKTPOMArHUTHBIE

KOJIcOaHUs B UICaTbHOM 1 bu6mmoreka [IOK

K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs https://m.edsoo.ru/ff0ch820

MEXly MEXaHUYECKUMU U

3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

®opmyna Tomcona. 3akoH

COXPAHEHHUs YHEPTUU B UJICATTBHOM 1 bubnuorexa LIOK
https://m.edsoo.ru/ffOch9c4

K0JIeOaTeIbHOM KOHTYpe

IIpencraBienue 0 3aTyxaromux bubnnorexka [JOK

Kosie0aHusX. BeIHyX/1eHHBIE https://m.edsoo.ru/ff0cbb86

16 MeXaHUYEeCKue KoyieOaHusl. C ucnonp3oBaHneM
Pe3onanc. Beinyx1eHHbBIE U(ppPOBOro

SJICKTPOMArHuTHBIC KoJIeOaHMs

(KM; MI)

obopynoBanus «Touka
pocTay



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

18

IIepeMeHHBIH TOK.

CunycouanbHbIM IEPEMEHHBIHN TOK.

MOoUIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ACHCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA U HAIIPSHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUUECKON IHEPTUN

(PaGoThl 0OTEUECTBEHHBIX YUEHDIX )

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa MEPEMEHHOTO

TOKa, TUHUH ekTponepenay  (KM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE IEKTPOIHEPTHUH.
Kynbrypa ucrons3oBanus
3JIEKTPOIHEPTUU B TIOBCETHEBHOM
xu3zan  (UT'; KM)

21

Mexannueckne BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JuinHa BoJIHBL. [lonepeunsle u
IPO/I0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTh 3BYyKa. I pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka
(Ul'; KM)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

QHeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTk. [Ikama
OJICKTPOMAardiMuTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paAMOCBA3U U
teneBuaeHus. Pa3zButue cpeacTs

24
cBs3u. Paguonoxanus
(Pabotsr A. C. TTorosa)

o5 KonTtponsnas padora «Konebanus u bubmumoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamoniuHetHOE pacpoCTpaHEHUE

26 CBETa B OJIHOPOJHOM Cpee. bubnnoreka [JOK
Todeunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
ceera (KM; MI)

OTtpaxeHue cBeTa. 3aKOHbI

97 oTpaxkeHusd cBera. [loctpoenue bubnnoreka [JOK
N300paXEHU B IIJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
(KM; MTI)

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpPAXKEHUE.
28 I1 }; peJILHLII?I Ir)on MIOJTHOTO bubmmorexa [TOK
Pt 4 https://m.edsoo.ru/ff0cd7f6
BHyTpeHHero orpaxenus (KM;
KM)
bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd67a
JlabopaTtopHas pabota «3mepeHue
C ucnonap30BaHNEM
29 MOKa3aTeJIs MPEeTOMIICHHSI CTEKIIa
1 poBoro
(KM; MTI)
obopynoBanus «Touka
pocTa»
JIunzel. [loctpoenue nzodpaxenuit
. bubnmuorexa [JOK
30 B 1MH3e. DopMyia TOHKOW JTMH3BI.

VBenuueHue TUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaGopaTtopHnast pabora

C ucnonap30BaHrEM
nudpoBoro

31 «HccnenoBanue cBOMCTB

n3o0pakenuit B mH3ax» (KM; MI) obopynosanus «Touka
poctay

Hucnepcus ceeta. Cll0KHBIN COCTaB C ucnonp3oBaHuEM

32 6emnoro csera. Lser. JlaboparopHas U(ppPOBOroO
pabota «Habmronenue nucrepcuu obopynoBanus «Touka
ceetay (KM) pocTa»

33 WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
cera. JluppaknuonHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue NpudOpsl U YCTPOHCTBA C ucnonp3oBaHueM

35 U YCJIOBHSI UX 0€30I1aCHOTO 1 poBoro
MPUMEHEHUS obopynoBanus «Touka
(KM; 4I) pocTa»
I'panuB npuMEeHNMOCTH

36 KJIACCUYECKON MEXaHUKH. bu6mmoreka [IOK
ITocTynatel cieniuanibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCUTETHHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE bubmmorexa LHOK

https://m.edsoo.ru/ffOcfa42

BPEMEHU U COKpAIlEeHUE JUTUHbI
OHeprusi ¥ UMITyJIbC

38 pensTUBUCTCKON yacTulibl. CBA3b bubnuorexa [IOK

MacChI C SHEPTUEH U UMITYJIbCOM.
DHeprust MoKos

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

39

KonTtponsnas padora «OnTuka.
OCHOBBI CIEUATIBHON TEOpUH

OTHOCUTCIIBHOCTH)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

40

41

42

43

44

45

®otonsl. opmyia [Inanka.
DHeprust 1 UMITyJIbC (OTOHA

OTKpBITI/IC 1 UCCJIICOOBAHUC

dotoaddekra. OnbiTor A. I

CroneroBa ( JXKusHb u

nesitenbHOCTh A. I'. Ctonerosa)
3akonbl porodddexra. YpaBHEHHE

Oiinmreitna st porodaddexra.
«Kpacnas rpanuma» porodrddekra

(KM)

Hasnenue cera. OnwiThl I1. H.
JleOeneBa. XMMUYECKOE IEHICTBUE
ceera ( JKusHb u gesrensHOCTS I1.

H. Jlebenena)

TexHuueckue ycTpoiucTsa u

MMPAKTUYCCKOC ITPUMCHCHHC:

dboTorneMeHT, PoTOIATUHK,

COJIHCYHasA 6aTape;1, CBETOJHNO

(UT; KM)

Pemenue 3a1au mo Teme «neMEHTHI
KBaHTOBOM ontukm» (UI'; MI')

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

C ucnonap30BaHNEM

1 poBoOro
obopynoBanus «Touka
poctay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

46

Moaens atoma Tomcora. ONBITEI
Pezepdopna no paccesauro o-
yactull. [Imanerapuas Mmojens atoma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u norsomieHne GOTOHOB
IIPU [IEPEeX0/ie aTOMa C OJTHOTO
YPOBHS dHEPruM Ha Apyrou. Bubl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

Bonnossie cBoiicTBa yacTul,. BorHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJIeHHOE u3nydeHue (KM)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICJICHUIO COCTaBA
PaAMOaKTHBHOTO U3TyUCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
n3iydeHus. Bnusaue
pPaauoOaKTUBHOCTU HA KUBBIE
opranusmel (UI'; KM)

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Uzotombl. Anbda-pacman.
ONEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uziyyeHue

(UT'; KM)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHblid
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI sIICPHOM
SHEPTEeTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
Mo3UTpoHa. MeTo b1 HAOTIOICHUS U
perucTpauuy 3JIEMEHTaAPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

gactul. Kpyrisii cron
«DyHIaMEHTAIbHBIE
B3auMoercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

(Ur; KM)

Dtanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHUE acTpoHOMUHU. Buj
3B&3mHOTO HeOa. Co3Be3aus, IpKue
3BE3/b], INIAHETHI, UX BUJIMMOE
nemxkenne. ConHeyHnas cucreMa
(KM)

Comnne. CojlHEUHAsT aKTHBHOCTD.
Nctounuk sueprun CosHia v 3BE311

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
nocle0BaTeIbHOCTU. BHYTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOKICHUU U
sposrorun CoaHIa U 386311

Muneunsiii [IyTe — Hama
I'anaktuka. Ilonoxenue u ABMKEHUE
Comnnna B I'amaktuke. ['anakTuky.
YEpHble AbIPHI B s1pax rajJakTHK
(Ur; KM)

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bospuioro B3peiBa.
PenukroBoe uznyueHue.
MertaranakTuka




60 Hepemennsie npodiaembl

ACTPOHOMUH

61 KonTponpHas padora « DI1eMeHTHI
ACTPOHOMHMH U aCTPOPUIUKI

O6o6matromuii ypok. Pons dhuzuku
U aCTPOHOMHUH B SKOHOMHUYECKOIA,

62 TEXHOJIOTHYECKOH, COLMAILHON U
ITHYECKOH cdepax NesTeTbHOCTH
yenoBeka (KM)

Posib u MecTo Gusuku u
63 ACTPOHOMHUH B COBPEMEHHOM
HAYYHOUH KapTHHE MUpa

Poub ¢pusndeckoii Teopun B
64 (hopMHUpPOBaHHUH MPEACTABICHUH O
(bu3nvecKoil KapTHHE MUpa

O6o06matomuii ypok. Mecto
(Gu3ryecKoit KapTUHBI MUPA B
65 00111eM psAy COBPEMEHHBIX
€CTECTBEHHO-HayYHbIX
Npe/ICTaBICHUH O IPUPOIE

66 MaruutHoe noie.

3J'ICKTpOMaFHI/ITH as MHAYKIOUA

67 Ontuka. OCHOBBI CHELUATILHOMN

TEOpPHUU OTHOCUTECIIBHOCTHU

KBanroBas ¢usuka. 1eMeHTHI

68
ACTPOHOMMH U acTPO(PU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. I'.A. Msxumes, M.A. IletpoBa, @u3uka 11 knacc. ba3oBblil ypoBEHb.
Mocksa. [Ipoda. 2020 r.
2. A.I1. PermkeBuu. COopHUK 3a1a4 o pusuke. Mocksa, [Ipoda, 2005 - 2019
T.
3. Coopnuk 3amau o pusuke ms 9 — 11 kmaccos. CocraBurtens . H.
CrenanoBa. M.: «IIpocBemienue», 1996 .
4 3ananus obpaszoBarenbHoro noprana Pemry EI'D

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. T4 Makumes, M.A. IlerpoBa, ®u3uka 11 knacc. bazoBbiii ypoBeHb.

Mocksa. [dpoda. 2020 r

2. A.I1. PermkeBuu. COopHUK 3ama4 o pusuke. Mocksa, [Ipoda, 2005 - 2019
T.

3. Coopuuk 3anmau no ¢usuke 111 9 — 11 kmaccos. CoctaButens [ H.
CremanoBa.  M.: «IIpocsemenue», 1996 r.

4. 10.A. Caypos. ®uzuka. [loypounsie pazpadotku. 11 knacc. [Tocobue nins
o01eo0pa3zoBaTenbHbIX Opranu3anuil. bazoBbiil 1 yriyOiaeHHbIA YPOBEHbD.
Mockaga. [Ipocsemienue. 2017 r.

5. C.M. Augpromeukus, A.C. Cnyxaeckuil. ®usuka. «k KoHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.
6. [Tocobue mis yuuteneii. M.: [Ipocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

1.)KuBas ¢usuka: oOyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.htmi
2.Ypoku ¢pu3uky ¢ ucnosibzopanueM Muteprera. http:// www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/

4 duzuka: KoJUeKIus onbIToB. http://experiment.edu.ru/

5.®u3nKa: 3JeKTPOHHAS KOJIICKIINS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karanor ccbutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys
7.becrutatHpie 0Oy4JaromnIyie MpoOrpaMMbl 0 (PU3MKe
http://www.history.ru/freeph.htm

8.JIabopaTopHbie padoThl 10 Gusnke. BupTyanbHbie 1a0opaTopHbie pabOTHI.
http://phdep.ifmo.ru

9.AHumanus GU3HUECKUX MPOIECCOB 00bsICHEHUIMU. http://physics.nad.ru
10.®usnueckas snHukIIoneaus http://www.elmagn.chalmers.se/%7eigor



