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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yjbTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsS Kypca (U3MKHM: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTUM B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHHS KOCMOCa,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BceX pa3ziesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (U3MKU PEealn3yeTcs MPEekKIe
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON AESITEITbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus Kabuueta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yaesieTcs pElIeHNI0 PaCUE€THBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTErpUpYys 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAENU IS CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanussmMu @I'OC COO k maTepHanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe 00OpyAOBaHHE [UIsl YYEHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

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

JlocTrkeHrne 3TUX 1enei 00ecrednBaeTCsl pelieHreM CIeAYIONNX 3a1a4 B

npouecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEJHEro 001Iero oopa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPU3UKH;

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



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOMIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(OopMaluu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro

oOpazoBanus otBoAuTCs B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U

NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBENECHHUS J1a0OpPaTOpPHBIX pPabdOT M OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

COJEPXXAHUE OBYUYEHUA
11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThI. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop marauTHOM MHAYKUWH. [I[puHIMN Cyneprno3nIny MarHUTHBIX MOJIEH.
JlnHnn MarHuTHOW WHAYKUMU. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAM TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOAHUWKA M 3aMKHYTOT'O KOJIBIIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW WHAYKOMH. [IOTOK BEKTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKUAH B
MPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.



NHOyKTUBHOCTh.  SIBIEHHE CAMOMHAYKUHMH. OJEKTPOABMKYIIAsS  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJEKTPOJBUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JewictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TMOJISl KATYIIKU C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonunueckue kosiebanus. Ilepuon, yactora, amrumMtyaa u ¢asza KojaeOaHUU.
[IpyXMHHBIN MasATHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHUYeCKUMU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJjeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpPsHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUMYECKHE PUCKU TMPHU MPOU3BOJACTBE eKTpodHepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATEIbHOW CHUCTEMBI (TIPYKUHHBIM WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum mocCiIeoOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCMMOCTH TEpUOJa MaJbIX KOJIEOaHUW rpy3a HA HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccenenoBanne epeMeHHOTO TOKA B LIEIMN U3 IMOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BodHbBL. [lomepeuHble W MPOJOIBHBIE BOJHBI.
WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu



O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3aiys, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. IIpsmMonuHenHOE pacnpoCcTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiicHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxxeHuil B COOMPAIOMINX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHHuecKkue YyCTpONUCTBA M MPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIHMOHHBIA anmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinu cBera.



Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMONILI0 MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3mepenue nokazaress npesioMIIeHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3HCpI‘I/I}I
ITIOKOAI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHuiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue ycTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u moriomnieHue



(GOTOHOB TpU TEpexoAe aroMa C OJHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousiHoBBIE cBOViCcTBa yacTull. Bosnbl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHNOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHHUS sAnpa. OTKpeITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
u3nyyenusi.  CpoiictBa  anmbda-, Oera-, ramMmma-usnydyeHus.  Buausnue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIy4deHHE. 3aKOH PAaJIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
Snepnseie peakunu. [lenenue u cuHTe3 saep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.



Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunbiii [lyte — Hama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNIeHUs] TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOM cepax AesATeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
(bopMHpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTHHBI MHpa B OOIIEM psSJy COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMoNOTHY, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHWE CHCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,



MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OUS TPEYTOJHHHUKOB,
OTIpe/IeIICHNE TUIOIIAIN TFIOCKUX (PUTYpP B 00BhEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Dusnka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro npeaMeTra « Ou3nKay AOJKHbI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIeCTBa, PacIIMpEHUE >KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKMX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTraHU3allNY;

YMEHUE B3aMMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:



c(OpPMUPOBAHHOCTH POCCUHCKOM IPpaK TAHCKOW MACHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIGHHMBATh CUTYAallMI0 W MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MpodhecCHOHATBHOM NEesSTEIbHOCTH, B TOM
YHUCJIE CBSA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(U3KUKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

c()OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYJIbTYPbl, OCO3HAHHE TJI00AJIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHNUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATEIbHOCTH HKOJOTMYECKOM HaIpPaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAaHME UEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpoOIiEcce
U3y4YeHUs! PU3BHKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTD
WHIUBUYaJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aAelicTBUA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCSATCIBHOCTH, 3aJlaBaTh IApAaMETPbl M KPUTEPUU HX
JIOCTHKECHHUS,



BBISIBJISAITH  3aKOHOMEPHOCTH W NPOTHUBOPEYMs B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
(bu3nYeCcKoil HayKH;

BJIa/IETh HaBbIKAMHU Y4eOHO-MCCIIEI0BATENbCKOW U MPOEKTHOW AESITEbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METO/IOB peuieHusl 3aj1ay (U3MYECKOro COJepKaHUs, NPUMEHEHHUIO Pa3IuYHBIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX MPOEKTOB B 00s1acTU (PUBUKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHaJIW3UpPOBaTh IMIOJYYECHHBbIE B XOJE PEUIEHUS 3aJauyd PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJACTh
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpMauu (HU3HUECKOTO COAECPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIpETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIOJIb30BaTh  CPEACTBA  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX M ITUYECKUX HOPM, HOpPM HH(DOPMAIMOHHON
0€30IIaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
y49€éTOM Ha3zHAYeHUsT HHPOPMAIIUU U TIEJICBOM ayTUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliy.

KoMMyHUKATHBHbBIE YHHUBePCAIbHbIE YUeOHbI€e TeiCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YPOKax (U3UKHU ¥ BO BHEYPOUHOU JCATEITHHOCTH;

pacrmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHS C HCITOJIB30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W KCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHUCTBUSA MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHCTBHUH,
pacipenensaTh poyid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMaH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC IPOCKTHI, OICHUBATh HACH C TIO3UIIMM HOBH3HBI,
OPUTHHAIBLHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIUAX, IPOSBIIATH TBOPUYSCTBO U BOOOPAXKCHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpCcAJbHbIE Y4eOHbIE JelcTBUS
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a71a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUI;



JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIIMU B 00JacTH
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEeNIbHBIN U KyJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIA HHTEJLJIEKT:

JaBaTh OICGHKY HOBBIM CHUTYyaIlMsM, BHOCHTHh KOPPEKTHBBI B JCSATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BJIQJIeTh HAaBBIKAMH  TO3HABAaTEIbHOH  pediiekcuu  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JEHCTBHA M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB M
OCHOBAHHUII;

UCTIONB30BaTh MPHUEMBI peIIEKCHH ISl OLIEHKH CUTYaIluH, BRIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEHICHUS IO HUX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINW3E pe3yIbTaTOB
JIeSITEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX IMPU aHaAJIU3€ pe3yJIbTaToB
JIeSITEIbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS POTrPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMS Y OOyYarOIIMXCS
COBEpUICHCTBYETCS AMOITMOHAIIbHBIN WUHTEJIEKT, MPEANOIararouii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJI M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



INPEAMETHBIE PE3YJIBTATDBI

K xon1ty o6yuenus B 11 ki1acce nmpeIMeTHbIE pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MecTO (pU3MKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JEKTPUUECKUM 3apsfl, JIyd CBETA, TOUYCYHbIM UCTOYHHK CBETA, ACpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJEJh aTOMHOTO siipa MPH PElIeHUU (PU3NUIECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKHN U KBAHTOBOW (PU3MKU: 3JIEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJECVICTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXKECHUE, IPEIIOMIICHUE,
uHTepdepeHuus, audpakuus U HOJAApU3AlMs  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAs
PaAOAKTUBHOCTE;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUM 3apsl, CHJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKIOUST MAarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyseOaTeaIbHOM KOHTYpe, 3aps] M CHiIa ToKa B IIpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOsIHUE U
ONTUYECKasi cuja JMH3bI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJ HCIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUMHY C IPYTUMH BETUUHMHAMMU;

ONMUCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUA W IPOLECCHI, HCIIONb3YS
duznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ NOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU ONUCAHUU TMPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIbI, YKa3bIBaTh (POPMYIIbI,



CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, UCIONB3YysI (PU3HUCCKHEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE ODUHIITEHHa s doTtodddekra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMclia, MocTynatel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh W OIMCHIBATh H300paKCHHE, CO3/IaBaeMOEe IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TPHU STOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYA0BaHMS, IIPOBOJAUTH OIBIT U (JOPMYITHPOBATH
BEIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEIMYUH C UCIIOJIB30BAaHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIIECIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHbIE 3a7a4¥l C SBHO 3aJaHHOM (DU3MYECKONM MOJICTBIO,
UCITOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpHU OOpAIEHWH € NpUOOpaMU U TEXHHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHIbl, PAaLUOHAIBHO pACHpPEleisITh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIie
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' VHIYKIHS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yecKkne U dJIEKTPOMArHUTHBIS bubnmnorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHnuyeckne U 3JEKTPOMarHUTHbBIE bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cIEIIUATIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edso0.ru/7f41c97¢c
Hroro mo pazneny 4



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

Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 IeEMEHTHI KBAHTOBOU OIITHUKU 6 Bubmaorexa ITOK
' https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE S71pO S https://m.edso00.ru/7f41c97c
Uroro no pazueny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngSHE;T:;aO?g/I; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 Egggﬁ;f;igﬁﬁmlcwc
Hroro no paszneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero KonrTpoabsubie IIpakTnueckue fl[:;fl‘eﬂl/lﬂ :)lgl?;l;zil;fenbnme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI M UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuoreka [{OK
BekTop MarHuTHOM MHIYKLIHH. https://m.edso00.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

9 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mnpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIST HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bu6muoreka [JOK
«HccnenoBanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLIYIOCS 3apSyKEHHYIO 1 bubmuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna



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

DJIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKkoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapages

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIs1 KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb, YCKOPUTEIIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

10

O6o06maromuii ypok «MaraHutHoe
noJje. DIEeKTpOMarHuTHas

UHIYKIHSD

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAOYKOUA

CBO60,Z[HBIC MCXaHHUYCCKHUC

KojeOanus. ['apMmoHUYecKre
KoJieOaHus. YpaBHECHUE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Neproja MaJbIX KOJIeOaHH rpy3a
Ha HUTU OT OJIMHBI HUTHU U MaCChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJieOaHus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHyconaabHbBIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAYEHUE CHJIBI TOKA U HAMPSIKEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u moTpedaeHue
AIIEKTPUYECKON SHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO
3BOHKA, F€HEpaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTUH B MTOBCEIHEBHOM
KHU3HU

21

Mexanndaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacpocTpaHEeHUs U
JuinHa BONHEL. [lonepeynsie u
MPOJI0JIbHBIE BOJHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubmmoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

24

25

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa 1 ckopocTk. [Ikama
SJICKTPOMArHMTHBIX BOJIH
[IpuHUUNIBI pauOCBS3U U
TeneBuaeHus. Pazsurue cpeacts
cBs3U. Pagnonokamus

Kontponbhas padora «Konebanus u
BOJIHBI»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccfe0

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpamonnHEHOE pacpOCTpaHEHNE
CBETa B OJIHOPOJHOM Cpejie.
Todeunsblii ICTOYHUK cBeTa. JIyd
cBeTa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTPEHHEE OTPa’KEHUE. Bbu6mumotexa [JOK
[IpenenbHbIi yroa nojaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlabopaTtopHas pabota «M3mepenue bubnnorexa [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n300pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
n300pa’keHHH B JIMH3AX»
Hucniepcus cBera. CII0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
33 UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
cBeta. JlubpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U
35 YCTpPOMCTBA U yCIOBUS UX
0€3011acCHOTr0 MPUMEHEHUS
36 ['panunbl TPUMEHUMOCTH bubmuoreka [IOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubnxorexa LIOK
AHOBP ] g https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnorexa [JOK
MAaCCBhI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHOW TE€OpUU bubmmorexa LIOK
1 P https://m.edso0.ru/ffOcf6T0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyna [1nanka. Bu6mmoteka [IOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Bu6 110K
noIMoTeKa
41 .0 A.T.
orodpdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema buomroreia LIOK
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» potodddexra
Hasnenue cera. OnwiTh [1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE bromrorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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

Pemenue 3axay mo reme

bubnunoreka LIOK

45 «NEeMEHThI KBAHTOBOM ONTHUKHU» https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna no paccestuio o- bubnuoreka [JOK
yacrtull. [Inanerapnas monueinp https://m.edsoo.ru/ff0d091a
aToma

bubnuoreka [{OK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenrue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUHU Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIE CBOMCTBA YaCTHII.

Bounsl ne bporis.
49 KopnyckynsipHo-BoaHOBOM bubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITyUYEeHUE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnmnorexa [JOK
ONPEAEIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3iydeHus. BausHue
PaauoOaKTUBHOCTU Ha KUBHIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3zotonsl. Anba-pacnan. bubmuotexa [JOK

DJIEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacrnian. ['amMma-u3nydeHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

57

58

DHeprus CBA3U HYKJIOHOB B S/IpE.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnaembl, IepCreKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI IEPHON
SHEPreTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpseITHE TO3UTPOHA. METO B
HAOJIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yactull. Kpyrublii
cton «DyHIaMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nYeCcKOil KapTUHBI MUPa»

Oransl pa3BUTUS aCTPOHOMUHU.
[TpuknasHoOe U MUPOBO33PEHUECKOE
3HaYeHHe acCTpOHOMHUU. Bun
3BE3HOrO HEeba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrxenre. CojIHEYHAsI cucTeEMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU
MOCJIEA0BATEIBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEACTABICHUS O TPOUCXOKICHUN
u »Borroru CoirHITa U 3BE3]T
Mineynsiii [1yre — Hama
T'amakTuka. Ilomoxenue u
nemkenue Connna B [anakTuke.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

bubnuoreka [{OK
https://m.edsoo.ru/ad73e145

bu6nmorexa LIOK
https://m.edsoo.ru/22748eb4

but6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

but6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/7cd10a0a

lNamakTuku. YEpHbIE ABIPEI B s Apax
raJIaKTUK

59

Bcenennas. Paz0beranue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

bu6nuoreka [IOK
https://m.edsoo.ru/3dbdf0d2

60

61

Hepemennsie mpoOiembl
aCTPOHOMHUU

[TpomMexxyTouHast aTTecTalus.
HToroBast KOHTpoOJIbHAs paboTa 3a
Kype ¢usuku 11 xnacca.

bubnuoreka [{OK
https://m.edsoo.ru/d37d9ffe

62

Ob6o6maromuit ypok. Ponb pusuku
Y aCTPOHOMHUM B SKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YeloBeKa

bubmmoteka IIOK
https://m.edsoo.ru/ad6ddeed

63

O6o06matomuii ypok. Ponbs u mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopuu B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAyUHBIX
MPEACTABICHUI O IPUPOE



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ad6ddeed

PesepBHBI ypok. MarHuTHOE 110JI€.

66 1
DNEeKTPOMarHuTHAs UHIYKIIHS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCHUTEJIEHOCTH
Pesepnbiii ypok. KBantoBast

68 buznka. DneMeHThl aCTPOHOMUHU U 1 bubmorexa HOK

i P https://m.eds00.ru/ff0d1784
acTpou3uKu
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

l.®uzuka 11 knacc. Msikumies I'. 4., byxosues b. b., Corckuii H. H. moxg
penakuueii [TapdentreBoii H. A., U3natensctBo «IIpocBemienney.
2.@uzuka 10 -11 knaccel. PeimkeBuy A. I1., MockBa, U3narenbctBo «/podar.

3.@uzuka 11 knacc. Kupuk JI. A., Mocksa, M3narensctBo «IMnekcay.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1.®u3uka 10-11 ximaccsl. Tuxomupona C. A. nox penakuueit Kyposckoro K.
H. U3narensctBO « MHEMO3MHAY.
2.Du3uka 11 xmacc. Meroanueckoe mocodue. CunsBuna A. A., XomanHa C. A.,

Kynpsisuies B. B., U3natensctBo «Poccuiickuii yaeOHUK.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.27€eKTpOHHBIBIN )KYpHAI U JJIEKTPOHHBIN THEBHUK.

2.0I'NC «Mos tikonay.

3.Inardhopma «Chepym».

4.EnuHoe conepykaHue 00Iero oopa3oBaHusl.



