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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnuke 06a30BOr0 ypOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3padOTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUN K pe3ylbTaTaMm
OCBOCHHMSI OCHOBHOU 00pa3oBaTebHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yudéroMm enepaibHOM paboyeil mporpaMMbl BOCIUTAHUS U
KOHLIETILIUK TpenojaBaHus yyeOHoro npeamera «Pusnka» B 00Opa3oBaTeIbHBIX
Opra"u3anusx Poccniickon ®enepanuu, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIC MPOrPAMMBI.

CopnepkaHue mporpaMMmbl 1O (PU3MKE HaIpaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarouuxcs 10 kiaccoB mpu 00y4eHUU UX
¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBLHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusmM OI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYEHHsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealu3alliid MEXIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YU€OHBIMH NpeiMeTaMu. B Hell onpenensitoTcs OCHOBHbBIE
1eM u3ydeHus: (PU3UKH Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus, INIAHUPYEMbIC
pe3ynbTaThl OCBOCHHA Kypca (PU3UKHU: JMYHOCTHBIE, METaIllpeIMETHBIC,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHHS Kypca (PU3UKU HAa OA30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojzepkaHue yueOHoro npenmMera «Pu3rka» mo rojgam o0yueHusl.

du3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTyMHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUI 00 okpy:karoniemM mupe. LIKoapHBIN Kypc GU3HKN — CUCTEMOOOPa3yIOIIU
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB W SIBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
dbuznyeckoir reorpadueit u actpoHomuen. Vcmosib3oBaHME W AKTUBHOE
npuMeHeHne  (U3MYEeCKUX 3HAHUM  OMNpeAeNseT XapakTep MW pa3BUTHE
pa3HOO0pa3HbIX TEXHOJOTHI B C(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
NOJIYYEHHUS] HOBBIX MAaTEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMH M Jpyrux. M3yudeHue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B (G OPMHUPOBAHKUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydyaroumxcsi, B (OpMUpOBaHUE yMEHUN MPUMEHSATHh HAYYHBIM METO.
MO3HAHUS MPU BBINIOJHEHUN UMU YYE€OHBIX HUCCIIEOBaHUM.

B ocHOBY Kypca pU3uKH U1l ypOBHS CPEHETO 00IIEro 00pa3oBaHUs MOJIOKEH
pAIl UIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €T0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3zesioB (DU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ Hel MaTepuan Kypca (Qu3HMKU
00beIMHEH BOKpYr (u3nyecKkux Teopui. BenymuMm B Kypce sBIseTCs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzauus mpenanoyiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
(buU3HMKY C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusnku npezmnoiaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX NMPUIOKEHUNA U3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX OJKOJOTUYECKUM IMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke 0O0CYXICHUS
npo0JieM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON OE€30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3UMKM Ha YpOBHE CPEIHEro OOIero
oOpa3oBaHusl SABIAIOTCS (pusmdyeckue teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOW TEOPHUH, POJIU (PyHAAMEHTAIBHBIX 3aKOHOB U
IIPUHLUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULAX TIPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOIX0Jl B Kypce (M3HKU peaiu3yeTcs Mpexie
BCEro 3a CUET OpraHU3alliMd SKCIEPUMEHTAIBHOU AESITENIbHOCTU O0Yy4YaroIIMXCS.
Jy1s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCTOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (u3MKe OObEOUHEHBI B OOLIMI CIHCOK YYEHHUYECKHUX IMPAKTUYECKUX padoT.
Beinenenue B yKka3aHHOM IepedHe Ja0OpaTOpHBIX padOT, MPOBOAMUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30oBaTeIbHOr0 Mpolecca
UCXOMS M3 OCOOCHHOCTEH IIaHUPOBAaHWS W OCHalIeHHs kabuHeta (usuku. [lpu
3TOM O0ecrleunBaeTcsi OBJAJCHHE OOYYaIONIMMHCS yMEHHUSIMH TPOBOAMTH
KOCBEHHBIE HM3MEPEHMsI, MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTaHOBKY OIIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJIEISETCS PEIICHUIO paCYETHBIX U KaYE€CTBEHHBIX 3aa4.
[Ipu 3TOM 17151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIIOTCS 33]]a4M C SIBHO 3aIaHHOMU
¢u3znyecKkoil MOAENbl0, MO3BOJIAIOIINE NPUMEHATh HW3YYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, TaK U HWHTETPUpYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
OOBsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBJICHUW W MPOLECCOB B OKpYyXKarouen
XKU3HU, TpeOytomre BbIOOpa (U3WYECKOM MOJENH IJii CHUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B cootBerctBuu ¢ TpedoBanusimu GI'OC COO k maTepralIbHO-TEXHUUYECKOMY
obecnieyeHn0 y4yeOHOro mpouecca 0a30Bbl ypOBEHb Kypca (U3UMKH Ha ypOBHE



cpenHero oOiero oOpa3oBaHMs JOJKEH M3ydaTbCsl B YCIOBHUSAX IMPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETAa MPEeIMETOB
€CTEeCTBEHHO-HAYyYHOro 1ukia. B kabuHere GU3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHUE [Jisi BBIMOJHEHHMS YKa3aHHBIX B MporpamMme Mo
bu3MKe yUCHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpallMOHHOE  000pyJIoBaHHE (POPMHUPYETCSI B COOTBETCTBHHM C
NPUHITMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEeYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe I0 (HU3UKE KITIOUEBBIX JIEMOHCTpPAIUHA IS
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHME MJiI YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00ECeuMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BUJI€ IIU(PPOBHIX J1A0OPATOPHIA.

OCHOBHBIMU LEJIAMHU U3y4Y€HUS PU3UKHU B 0OLIEM 00pPA30BAHUHU SIBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTpEeMJICHHS OOYyYaroIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJICI0BATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yUeHUsI OCHOB
CTPOCHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUU OOBSACHATH SABJICHHUS C HMCIOJb30BAaHUEM
bu3nYecKuX 3HAaHUN U HAYUYHBIX JJOKA3aTeNbCTB;

e (opmMupoBanue mpencTaBICHUNW O PONMM (PU3MKHU I PA3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTxeHne 3TUX Leie oOecreunBaeTCsl pelieHneM CIeIyIONINX 3a1ad B

mporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CpeIHEro o011ero oopa3oBaHus:

e MpUOOpPETEHHE CUCTEMbI 3HAaHUH 00 00ITUX (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsX, BKJIIOYAs MEXaHUKY, MOJICKYJIIpHYIO (HU3HUKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY M JICMEHTBI aCTPO(PU3HKH;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
OOBbsiCHEHUsI (PU3WYECKUX SBICHUW B TPUPOAC U JUISI TMPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOU
busznueckoil Monenblo, 3aJay, MOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE
co3anue (U3NYECKO MOJIeNH, aIeKBaTHOW yCIOBUSM 3aa4u;



e IOHMMAaHHME (U3NYECKUX OCHOB M IPHUHIMIIOB JAECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPHpPETaluu HHPOpMAaIIH,
OIPENEIIEHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

e CO3JIaHME YCJIOBHMM JJisi Pa3BUTHUS YMEHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) HAa YpPOBHE CpPEIHEro OOILIEro

oOpazoBanus B 11 kiacce oTBoauTcst 68 yacoB (2 4aca B HEJIETIO).



COIEPKAHHUE YYEBHOI'O ITPEIMETA «®U3UKA»

Pa3nen «OCHOBBI JNICKTPOAUHAMUKMN

Maznummnoe noje. In1eKMpoOMAzZHUMHAA UHOYKYUA

[TocTostnHBIC MarHUThI. B3anMoaeiicTBHE NOCTOSHHBIX MAarHUTOB. MarauTHOE
nose. Bektop maruuTHOM MHAYKIMU. [[pyHIMN Cyneprio3uIMM MarHUTHBIX MOJICH.
Jluaun MaruuTHOM uHAyKuuMM. KapTuHa JMHUA MarHUTHOM MHAYKUMHU TIOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHOe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUNM WHIYKUHAH
MAarHATHOTO TIOJIA JJIMHHOTO IIPSIMOrO IPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MoJlyJib U HanpaBiieHUE. [[BUKEHHE 3apsyKEHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM mose. Pabota cunbl Jlopenta.

SlBneHne 3JIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
MHAYKIUHM. OJIEKTPOABIKYINAs Cwia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHayknuu @apanest.

BuxpeBoe nsnekTpuueckoe TmoJsie. IDNEKTPOJABIKYIIAs CUjla HHIYKIUU B
MMPOBOJHUKE, IBKYIIIEMCS IMOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno JleHma.

NHAyKTUBHOCTb. SIBIECHME CaMOMHIYKIMH. OJEKTPOJABHXKYIIAs Cuja
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHudeckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHuThbl, JJEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JInHUY MHIYKIUA MAarHATHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SBneHne 3IEKTPOMArHuTHON UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBnenne caMOMHIyKIWH.



Dponmanvhsle nadbopamopHvle padomol:
Habnooenue oeticmeaus MacHummno20 nojis Ha mox.

U3yuenue sagnenus sn1eKmpomMacHUmMHOU UHOYKYUU

Pasznea «KoJsie0anusa u BOJIHBD)

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

KonebarenprHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHUS.
["apmonunyeckue konedanus. [lepumon, wacrtora, amrmumryga u (asa koseOaHUM.
[IpyXvHHBIN MassTHUK. MareMaTH4eCKUi MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue HEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJIeOaHUSI B
UJeaTbHOM KO0JICOATeIbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYEeCKUMHU U
IIEKTPOMAarHuTHeIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akOoH COXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEThbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoueOaHUusX. BbIHYX/IeHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUsI.

[lepemennbiii  TOK. CHHYCOHMJAIbHBIM NEPEMEHHBIA TOK. MOIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE SIEKTPUIECKON
SHEPIUHU. JKOJIOTMYECKUE PUCKU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTI U B IOBCEIHEBHOMN KU3HMU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU SJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHUI MasTHHK).

Habmoienue 3aTyxaronmx KoueOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CBOOOHBIC AIIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COEAMHEHUU PE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYU JIEKTPOTIEpeaayuH.

Yuenuueckuit sxcnepumenm, oponmanvnuvie nadbopamopmsie padomol:

Hccnedosanue 3agucumocmu nepuoda Manvlx Koiebauuil 2py3a Ha HUmMu om
ONIUHBL HUMU U MACCbL 2PY3a.



HUccneoosanue nepemenno2o moka 6 yenu u3 nocied08amesibHo cOeOUHEHHbIX
KOHOeHcamopa, KamywKu U pe3ucmopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAHUMHbBLE GOIHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u auppaxkius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUSI JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenranus BekropoB E, B, V B anekrpomarautHoi BoiHe. CBoMcCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOoJspu3anus, Iudpakuus,
uHTepdepeniusa. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMarHuTHHIX BOJIH. [IprMeHeHne 371eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3H U TeNEBUACHUS. Paguookanus.

DNEeKTpPOMarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEebl.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3ByKOBasi IAUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue U pacpPOCTPAHEHHE MTOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmromieecs Te0 Kak UCTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U NpeIOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHny u AMPpakiny MEXaHHIEeCKUX BOJTH.

3BYKOBOI pe30HaHC.

Habmtoienue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUil.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, IIPEIIOMIIEHHUE,
noJisipusanus, 1upaxkuus, tHTepPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonnHErHOE pacHpoOCTpaHEHUE CBETa B
OogHOpOAHOM cpexe. JIyd cBera. ToUeUHbINM UCTOYHUK CBETA.

OTtpaxkeHne cBera. 3akOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTelh
npenoMiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOrO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust cBera. CiioXKHbIN cocTaB 0enoro ceerta. Llger.

Cobuparoriye 1 paccenBaroliye JUH3bL. ToHKas TuH3a. DOKYCHOE pacCTOSIHHUE
U ONTUYECKasi CHiia TOHKOW JHH3BL [locTpoeHne n3o0pakeHuil B COOMparOIuX U
paccenBaromux auH3ax. @opMyna TOHKOH JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.



[Ipenensl NpPUMEHUMOCTH T€OMETPHUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMOJIEHUS MaKCMMyMOB M MHUHMMYMOB B HHTEp(dEpEeHUMOHHOU
KapTHHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [dudpakiumonHas pemérka. YcloBue HaOIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIMOHHYIO PEMIETKY.

ITonsgapuszanus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACHpPOCTPAHEHHUE, OTPAKEHHWE U MPEJOMIICHHE CBETa.
OnTuueckue mpruoOOpHI.

ITomHOe BHyTpeHHEE oTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKEHU B JIMH3AX.

Mopenu MUKpocKomna, TEJIECKOA.

Habmronenue nunrepdepeHiinm ceera.

Ha6nronenue nudpaximm ceera.

Habmronenue nqucnepcuu cBera.

[TomyyeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuyenue ciekTpa ¢ MIOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusamuu cBeTa.

Yuenuueckuit skcnepumenm

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

HaGmronenue aucnepcuu cBera.

Dponmanvhvle 1adopamopuvie padomeol:
Uzmepenue nokazameisi npeomieHue cmexia.
Onpeodenenue onmuueckol cuibl U POKYCHO20 pacCmoaHus coouparujeli TUH3bl.

H3zmepenue Onunsl c6emosoil 80JHbL.

Pazgesn «OCHOBBI ClIeIUAJIbHON TEOPUH OTHOCHUTEILHOCTH»

['panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynaTel cremnuanbHOU
TEOPUU OTHOCUTENBHOCTH. [IpuHIIMI OTHOCUTENBbHOCTH DiHIITENHA. [TocTOAHCTBO
CKOpOCTH cBeTa. PensartuBucrckas aguHamuka. CBsiI3b MacChl U SHEPrUU. DHEPrus
MTOKOS.



Paznen «KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €ro YaCTOTOM. DHEPrust
U UMIYJIbC (OTOHA.

OtkpeiTre u uccnenoBanue Gorodrddexra. Onwitel A. I'. CTosneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DiHiTeitHa mis dotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JlaBiienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHEe: (DOTODIEMEHT,
dboToaTYMK, COoJIHEUHAasl OaTapest, CBETOUO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeTHETo (GoTod(dekra.
CBeTomuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pe3epdopaa mo paccessHMIO o -4acTHIL.
[Inanerapras moxens aroma. llocrynatel bopa. M3iydeHue u morjoumieHue
(GOTOHOB MpU MEPEexoJe aToMa C OJHOrO YpPOBHS 3HEPruu Ha Jpyrou. Bumabl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJIA.

BonHoBsie cBoucTBa yactuil,. Bosubl ne bpoiis. KopnyckynsspHO-BOJITHOBOM
Ty aJIN3M.

CrHoOHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHUE.

TexHudeckre yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenune TMHEHYaTHIX CIIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuit Ixcnepumenm, nabopamopnvie padomot
Habnooenue nunetivamoeo cnexmpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIO0XKHOCTh CTpPOCHUS snapa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopaa o onpeaeneHuio cocraBa paJuoakKTHBHOTO

m3nyuenus.  CoiictBa  anbda-, Oera-, ramma-uszinydyeHus.  BrnusiHue
PaIMOAKTUBHOCTHU HA KUBBIE OPTaHU3MBI.



OTtkpeiTHE TIpoTOHAa M HeuWTpoHa. HykionHas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnag. OJEKTPOHHBII W TO3UTPOHHBIM Oera-pacnaa. I'amma-
U3JIlyyeHne. 3aKOH paJliOaKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sifipe. S nepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHne u CUHTES sAIep.

Snepuwiii peaktop. Tepmosiaepusiii cunTe3. [IpoGiaeMbl U TMEPCHEKTHUBHI
AJIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON SHEPIrETUKHU.

OneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTop1 HAOIIOICHUS ¥ PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIC B3auMOJIeHCcTBUS. EquHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTporcTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Bunscona, siiepHblif peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul

H3yuenue mpexoeg 3apssicennvix uacmuy.

Pa3znes «jieMeHTHI aCTPOHOMMH M ACTPOPUZUKID)
Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE37bI, IUIAHETHI, UX BUJIUMOE
JIBUYKEHUE.
Crtpoenue conneunoit cuctembl. Cucrema 3emiia — Jlyna. ConHue — Onrkaiiias K
HaM 3Be3/a. OBOJIOLMS 3BE371. 3BE31bl, WX OCHOBHBIC XapaKTEPUCTHKU U
VCTOYHHMKHU MX 3Hepruu. ['anaktuka. COBpeMEHHbIE TIPEICTABICHUS O CTPOCHUH U
3BOJIIOLIMU BceeneHHou.

Yuenuuecxue nabnooenus

HaGnronenus: HeBOOPYXEHHBIM TJIa30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN ISl OTIPEIeTICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11si CeBEpHOIO MOTYIIAPUS U APKUE 3BE3IBI.

Haobmronenus B teneckon JlyHsl, ianet, Mieunoro [1TyTu.

Oo6o0mammee nosropeue. Peseps
Ponp ¢usuku u acTpoHOMHHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAILHOM M ATUUYECKOM chepax AesaTeIbHOCTH YeI0BeKa, POJib U MECTO (DU3UKH U
aACTPOHOMUU B COBPEMEHHOW HayYHOU KapTHHE MUPA, poib (PU3UUYECKON TEOpUH B
dbopMHpOBaHUU MPECTABICHUN O (PU3UIECKON KapTUHE MHUPaA, MECTO (PH3NIECKOM
KapTUHBI MHUpa B OO0mIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEACTABICHUMN O IPUPOJIE.



IHJIAHUPYEMBIE PE3YJIBTATBI U3YYEHHWUA YYEBHOI'O
HPEIMETA «PU3UKA»

[lpu  w3yyennu  ¢u3uku  oOecmeYMBACTCS  JOCTHKEHHE  JHMYHOCTHBIX,
METamnpeMETHBIX U MTPEAMETHBIX Pe3yIbTaTOB.

JesTenbHOCTh  00pa30BATENbHOM OpraHu3aluu OO0mIero o0pa3oBaHUs MpU
oOyueHuu (pU3MKE B CPeHEH IIKOJE JOKHA ObITh HaIpaBlieHa Ha JOCTH)KEHUE
OOYYaIOIIMMUCS CJIEAYIOIUX JUYHOCTHBIX Pe3ybTATOB:

- YMEHHME YIpPaBIATh CBOEH TMO3HABATEIBHON JESITEIBHOCTHIO; TOTOBHOCTH U
CIIOCOOHOCTh K O0pa3oBaHWIO, B TOM YHKCJIE CaMOOOpPa30BaHUIO, HA MPOTSKECHUU
BCEU JKM3HU; CO3HATEIHLHOE OTHOIIEHWE K HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICTITHOM TPO()ECCHOHATHLHOM 1 O0IIECTBEHHOM eI TeTLHOCTH;

- YMEHHUE COTPYAHUYATH CO B3POCIIbIM, CBEPCTHUKAMH, IETHbMH MIIAJILIETO BO3pACTa
B 00pa3oBaTeiIbHOM, y4eOHO-HCCIIECOBATEIBCKON, MPOCKTHOM W JIPYTrUX BHUAAX
JESATENBHOCTH;

- chOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH; OCO3HAHHUE 3HAYMMOCTH HAyKH, BJIAJCHUSA JOCTOBEPHOM
uHopmanue O TMepefoBBbIX JOCTIKEHHSIX M OTKPBITUSIX MHPOBOM U
OTE€UECTBEHHOW HAayKH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX 00 yCTpOICTBE
MUpa 1 00IIeCTBa; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY;

- YyBCTBO TOP/IOCTH 32 POCCUICKYIO (DU3UYECKYIO HAYKY, TYMaHU3M;
- MIOJIOKUTEIBHOE OTHOILICHHUE K TPYY, UEIEYyCTPEMIEHHOCTD;

- DKOJIOTHMYECKasi KyJIbTypa, OepekHOE OTHOIICHHE K POJHOMN 3emiie, MPUPOIHBIM
oorarctBam Poccum u Mupa, NOHMMaHWE OTBETCTBEHHOCTHM 3a COCTOSIHUE
MPUPOJIHBIX PECYPCOB U PA3yMHOE MPUPOIONOIb30BAHUE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS
ba3oBble Jioruyeckue aeicTBUA:
CaMOCTOSITeTbHO  (OpMynMpoBaTh W aKTyaJIU3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU ACATEIBHOCTH, 33JaBaTh IApaMETPbl W KPUTEPUHU HX
JIOCTUIXKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W TNPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pa3pabatrhiBaTh IUJIaH PEIICHUS MPOOJEMBI ¢ YUYETOM aHaIN3a MUMEIOIIUXCS
MAaTEPUATIBbHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B IEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JIEATEIBbHOCTH;
KOOPAMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUSX PEAIbHOT0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,



pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKyue 1eCTBUA.

BJIAJIETh HAyYHOW TEPMHMHOJIOTHEH, KIIOYEBBIMU MOHATUAMH W METOJAMU
(bu3nYecKoil HayKH;

BJIa/IE€Th HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOU JEeSTENbHOCTU
B 00ylacTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3aiay (PU3MYECKOTO COJEpk aHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B IMO3HAHMS;

BJAJETh BHUAAMH JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIpEeTalluy, MPeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBJIATh NPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJU3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHHS], HAXOAUTh apITYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHHI, 33a/1aBaTh ApaMETPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE€ PEIICHHUsS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3HUKY;

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YyMETh TMEPEeHOCUTh 3HaHUS MO0 (U3MKe B MNPAKTUYECKYyIO 00JaCTh
KU3ZHEIEATeIbHOCTH;

yYMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTb OPUTrMHAJIBHBIE OJX0/bl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbT€PHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmueii:

BJIQJIETh HABBIKAMU MOJYYECHHS] MHPOpPMALUHU (PU3UYECKOTO COJEPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBbHO OCYUIECTBIATh IOMCK, aHaJIM3,
CHUCTEMAaTH3AlMI0 ¥ WHTEPIpETAlni0 WH(OPMAlMK Pa3INYHbIX BHAOB U (PopM
IIPEICTABIICHMUS;

OLIEHHBATh JOCTOBEPHOCTh MH(OpPMAIIHH;

UCIIOJIb30BaTh  CPEJCTBA  MH(POPMALMOHHBIX M  KOMMYHHKALMOHHBIX
TEXHOJIOTHI B PELICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COAEPKaHUS B Pa3IMYHBIX (opmarax c
y4€TOM Ha3zHayeHHs] THPOPMAIIMHU U LIEJIEBOM ayJUTOPHH, BBIOUPAsi ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaIU3alINH.



KomMMmyHUKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpOoKaX (PU3HKK U BO BHEYPOUHOU JEATEIBLHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalluid U  cMsr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJIb30BAaTh MPEUMYILECTBA KOMAHJAHOM M WHIWBHUYaJbHOU
padoThI;

BBHIOMPATh TEMATHUKy W METOABl COBMECTHBIX ACHCTBUN C Y4ETOM OOMIHMX
WHTEPECOB, U BO3MOKHOCTEHW KKIOTO WICHA KOJJIECKTHUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEMCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICWCTBUU,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOI paboThI;

OIICHHBATh KAY€CTBO CBOETO BKJIAJA M KAXKJIOTO YUaCTHHKA KOMAaHIbI B OOIIIHIA
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE TPOEKTHI, OLECHUBATh HUIECH C TIO3ULIHUH HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IIPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHble YHHBepcaJbHbIEe YueOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIILHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHHU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENILHO COCTABJIATh IJIaH PEIICHHS PAcUETHBIX M KAadeCTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PA0O0THI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEANOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX TPEIITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO H3PYAUIMU B 00JaCTH
(GU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;



BJIAJICTh  HAaBBIKAMHU  TO3HABAaTENIbHOW  pedeKcuH KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBHUM M MBICIUTENBHBIX MPOLIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAaHHUIA;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CUTYyalluu, BEIOOpa BEPHOTO
perieHus;

yMETh OIIEHWBATh PUCKU W CBOECBPEMEHHO TPUHUMATH PEIIEHUS IO HX
CHU)KCHHUIO;

MPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPH aHAIM3E pPe3yJIbTaTOB
NeSATEIHLHOCTH,

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[pU aHallu3e pe3yJIbTaToB
NeSATEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHOKH.

B mporiecce mocTmkeHus TMYHOCTHBIX PE3YIbTATOB OCBOCHUS IMTPOTPAMMBI 110
buszuke IS ypOBHS CpeaHero ooOmero o0pa3oBaHUST Yy  00yYaromuxcs
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpenoIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHU, BKIIFOYAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATILHOEC
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJINPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPHHHMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJIanTHPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJICHHE K JOCTHKEHUIO LU U
ycrnexy, ONTHMU3M, UHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIOMIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €Tr0 TMPH OCYIIECTBICHHH OOINEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3peiaTb KOH(IUKTHI.

MexnpeaMeTHbIe CBA3H

N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 11 Kimacce OCyIecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M € KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJOTHUH.

Mescnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YUYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHBIM (hakT, rumores3a, (uanyueckas BEIUYMHA, 3aKOH,
TeOopHsl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MO/IEb, U3MEPECHHE.



Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUN, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbI U MX MPOCKIHUH HA OCH KOOPIMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUMM, NpPU3HAKU TMOJI00US TPEYyroJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHHS B KUBOW TMpUpoje, KoyieOaTelbHBIC
JIBUOKEHHS B )KUBOW MPUPOJE, ONTUUECKUE SIBJICHUS B KUBOW MPUPOJIEC, IEUCTBUE
paavanyy Ha KUBbIE OPTraHU3MBbl.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKASI CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALINYECKON PEIIETKH, CIISKTPAJIbHBIA aHAIIH3.

l'eoepaghus:  MarHuTHpIE TIOHOCA 3€MJIM, 3QJ€KH MarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3EMJIICTPSICCHUIA.

Texnonocus: NWUHAM DIEKTPONEpPeaady, TEHEPATOpP TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS II€Yb, paaap, PaaUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.

HPEAMETHBIE PE3YJIbTATHI

K koHniy o0yuenus B 11 kjacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIIUXCS YMEHUIN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MECTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTMH, B NPAKTUYECKON JEATENBHOCTH JIFOAEH, LIEJOCTHOCTh U €AUHCTBO
bu3nYeCKO KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN 3JIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, siJIepHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa TMPH pENieHUU (PU3NUECKHX
3ajady;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: DJICKTPUYECKAs] POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMarHuWTHas WHAYKUMS, JCHCTBHE MArHUTHOrO TIOJS HA
MPOBOJIHUK C TOKOM W JIBIDKYIIHMICS 3apsll, 3JCKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPaKECHHE, MPEIOMJICHUE,
uHtepdepenius, aAudpakius W TOoJsSpU3alds  CBETa, JUCIEPCUST CBETa,
dboTtoanekTpudeckuii 3¢dexT (hoTod3ddeKT), CBETOBOS AaBiICHNE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONMKCHIBATh M3YUYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3JIUYHBIX  Cpel) U



AJIIEKTPOMATHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Yysl (DU3UYECKUE BEIUYUHBIL:
AIEKTPUUYECKUI 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOJABIKYLIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojs, cuia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTb
KAaTyLIKH, 3HEPrus 3JEKTPUYECKOTO M MAarHUTHOIO IIOJIEW, MEPHOJ M 4YacToTa
KoseOaHuil B KoJebaTeaIbHOM KOHTYype, 3aps M Ccujla TOoKa B Ipoliecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSiHUE U
ONTHYECKasl CHUJIa JIMH3bL, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBICJ HCIIONBb3YEMbIX BEJIUYHMH, UX OOO3HAYEHUS M EIUHUII, YKa3bIBaTh
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYMHY C APYTUMH BETUINHAMU;

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (JOTOHA, IEPHOJ] MOTypachaja, SHEPTHsl CBSA3H
aTOMHBIX fJ€p, MPH OINWCAHUU NPABUIBHO TPAKTOBaTh (UIMUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUECHUS W CJAMHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIME JaHHYIO (U3UYECKYI0 BEIUMYMHY C JIpYTUMH BeJIMYHMHAMU,
BBIYHCIIATh 3HAUEHUE (PU3HUECKON BEJIUYUHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOLECChl U SBJICHUSA, UCIONIb3Ys (PU3HUECKHUE
3aKOHBI U MPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIIBHOIO U MApaJLIEIbHOTO
COCOVMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa Wi Pororddexra,
3aKOH COXPAHEHHUS YHEPrUH, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOrO 3apsia, 3aKOH COXPAaHEHUs MacCOBOr0 4ucia, nocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM paslinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbl, 00J1acTH)
MPUMEHUMOCTH;

ONpEIENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOT'O MOJIsl POBOJIHHKA
C TOKOM, CUJIbI AMmIiepa u cuibl JIopeHna;

CTPOUTb U OIUCHIBATh M300pAKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HMCCIEAOBAHMIO (PU3MYECKUX SIBICHUM U
IIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX, U KOCBEHHBIX HM3MEPEHHl: MpU 3TOM
dbopmynupoBaTh MpodIeMy/3aiady U THIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHMsI, TPOBOAUTD OTBIT U (OPMYIIMPOBATH
BBIBO/IbI;

OCYUIECTBJISTh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, MPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HMCMOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

MCCJIEI0BATh 3aBUCUMOCTHU (DU3UYECKUX BEJIMUMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH pE3yJIbTaThl



MOJIYYEHHOM 3aBUCUMOCTU (DU3UYECKUX BEIMYMH B BHUJAEC TaOMUIl U TpaduKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEOOBAHNUS;

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpPU MPOBEACHUM HCCICTOBAHUMN B
paMKax y4eOHOro »SKCHEpPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESTEIbHOCTH C KCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1aOOpaTOPHOTO
o0opyI0BaHUSA,

pemiaTth pacu€THhIe 3a7a4d C SBHO 3aJaHHOW (U3UYECKOM MOJIEIIbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aa4u
BbIOUpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOoauMbIe ISl €€ pelIeHUs, NMPOBOIUTH Pacu€Thl M OLICHUBATh PEajJbHOCTh
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKOU BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBATh JJOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue TBICHUS;

UCIIOJIb30BAaTh IIPU pELICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JUJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALMN U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOH HH(POPMALMK, MOJYYEHHOM W3 pa3InyHbIX
MCTOYHHUKOB, KPUTUUECKU aHAIIM3UPOBATh MOJy4YaeMy0 HHPOPMALUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

MPUBOAUTH PUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEITO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCII0JIb30BATh TEOPETUUYECKUE 3HAHMS 110 (PU3UKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHus: 0€30MacHOCTH MpHU OOpallleHWH € MpPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 30POBbS M COOJIOJIEHNS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B Tpynme ¢ BBHIMNOJHEHHEM pAa3IHYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpPyIIbl, PALMOHAIBHO paCHpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JAEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalMsX, AJI€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELIEHUE pacCMaTPUBAEMON TPOOIIEMBI.

BoinyckHMK Ha 0230BOM YPOBHE HAYYHMTCH:

- JIEMOHCTPUpPOBaTh Ha MpUMEpPax pojib M MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU ESATENBHOCTH JIFOJEH;

- JIEMOHCTPHpPOBATh Ha MPUMEPAX B3aUMOCBSI3b MeEXAy (U3UKOW U JAPYyTUMHU
€CTECTBEHHBIMU HayKaMu;

- YCTaHABJIMBATh B3aMMOCBS3b ECTECTBEHHO-HAYYHBIX SBJIICHHUM W IPHUMEHSTH
OCHOBHbIE (DU3UYECKUE MOJIETU AJI UX ONMMCAHUS U OObSICHEHUS;



- UCTOJIB30BaTh UHPOPMAIIUIO (HPU3UIECKOTO COACPKAHUS TIPHU PEIICHUH YUEeOHBIX,
MPAaKTUYECKUX, TMPOEKTHBIX M  HUCCIEAOBATEIbCKUX  3aJad, HUHTErpUpys
HH(pOpMAIINIO U3 PA3TUYHBIX UCTOYHUKOB U KPUTHUUECKHU €€ OLICHUBAS;

- pa3nuyaTh U YMETh MCIOJIb30BaTh B YUE€OHO-UCCIEAOBATEIHLCKON ACATEILHOCTH
METOJIbl HAYYHOT'O MO3HaHUs (HaOII0/IeHHE, ONMCAaHNe, U3MEPEHHE, SKCIIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bl, MOACIUPOBAHUE U Jp.) U (HOPMBI HAYUYHOTO MO3HAHUS
((pakThl, 3aKOHBI, TEOPUH ), IEMOHCTPUPYS HA PUMEPAX UX POJIb U MECTO B HAYYHOM
MNO3HAHUU;

- MPOBOJUTH NMPSAMbIE U KOCBEHHbIE M3MEHEHMS (PU3MUECKUX BEJIWYUH, BhIOUpas
U3MEpUTENbHbIE MPUOOPHI C Y4YE€TOM HEOOXOJMMOW TOYHOCTH HU3MEPEHUN,
IJIAHUPOBATh XOJ HM3MEPEHUH, MOJIyyaTh 3HAYEHUE H3MEPSEMOW BEIMYHUHBI U
OIICHUBATh OTHOCUTEIHHYIO TIOTPENTHOCTH 10 33JJaHHBIM (OopMyIIaMm;

- MPOBOJWTH HCCICIOBAHUS 3aBUCUMOCTEH MEXIy (M3HMUYECKUMU BEIUYHMHAMMU:
MPOBOJINTh H3MEPEHUS U ONPEACNSATh Ha OCHOBE MCCIEIOBAHUSA 3HAYEHUE
MapaMeTPOB, XAPAKTEPUIYIOIIMX JAHHYK) 3aBUCHUMOCTb MEXKy BEIWYMHAMH, U
JIeNIaTh BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHHUI;

- HCIIOJIB30BAThb I OIMMCAHHA XapaKTEpa IMPOTCKAHUA CI)HBH‘I@CKI/IX IIpoucccoB
(bHSPI‘{CCKI/Ie BCIIMYUHBI 1 ACMOHCTPHUPOBATL B3aUMOCBA3b MCKIY HUMU,

- HCIIOJB30BAaTh AJIAA OIIMCAHUA XapaKTCpa IMPOTCKAHUA (1)I/I?>I/IIICCKI/IX MpoHecccoB
(1)I/ISI/I"I€CKI/IG 3daKOHBI C YYCTOM I'paHUI UX IPUMCHUMOCTH,

- pemaTh KaueCTBEHHbIE 3a/laud (B TOM YHCIIE U MEXKIPEIMETHOTO XapaKTepa):
UCIIONB3YSl MOJENH, (pU3NUecKre BETWYMHBI U 3aKOHBI, BBHICTPAUBAThH JIOTMUECKU
BEPHYIO IIETIOYKY OOBSICHEHHS (JOKa3aTeNbCTBA) MPEAJOKEHHOTO B 3ajaue
npoiiecca (sSIBJICHHUS);

- peliaTh pacueTHbIC 3a/1a4M C SABHO 3aJaHHOW (DPU3MUECKON MOJIEIbIO: HA OCHOBE
aHalln3a yCJIOBUSA 3a/1ayll BBIICIATh (PU3UYECKYIO MOJENb, HAXOIUTh (PU3NUECKUE
BEJIMYMHBI U 3aKOHBI, HEOOXOUMBIE U JOCTATOYHBIE JJI €€ PELICHUs, TPOBOIUTH
pacyeTsl U POBEPATH MOJTYUYEHHBIN pe3yJbTaT;

- YUYUTBHIBaTh TPAHMIBI TNPUMEHEHUS HM3YUYEHHBIX (U3UUYECKUX MOJENEH MpHu
pelieHnn (U3NYECKUX U MEKIPEIMETHBIX 3a/1a4;

- WCIOJIB30BaTh MH(OpPMAIMIO W TMPUMEHATh 3HAHHWS O MPHUHIUIAX PabOThl U
OCHOBHBIX XapaKTEPUCTUKAX U3YUCHHBIX MAIINH, TPHOOPOB U IPYTUX TEXHUICCKIX
YCTPOMCTB JUIS PEIICHUS MPAKTHICCKUX, YICOHO-HCCIIEI0BATEIHCKUX U MMPOSKTHBIX
3a/au;

- WCIIOJIb30BaTh 3HAHUA O (PU3UUYECKHX OOBEKTaX U Mpoleccax B MOBCEIHEBHOMN
XKU3HM Uil o0ecniedeHus O€30MacHOCTH NpH OOpallleHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHHUS 3I0pPOBbS M COOJIIOJICHUS HOPM
DKOJIOTHYECKOTO IOBEJICHHS B OKPYKAIOUIEH Cpene, Uil NPUHATUS PELICHUNA B
MTOBCETHEBHOM KU3HMU.



BLIHyCKHI/lK Ha 0a30BOM YPOBHE NNOJYYUT BO3SMOKHOCTb HAYUYUTLCH:

- IOHUMATh U OOBSICHATH LIETIOCTHOCTh (PU3UYECKON TEOPUH, Pa3IniaTh TPAHUIIBI €€
MPUMEHUMOCTH M MECTO B PSAY APYTUX PU3NYECKUX TCOPUL;

- BJAJETh INPHUEMAMU ITOCTPOCHUS TEOPETHUUYECKUX JOKA3aTENbCTB, a TaKKe
MIPOTHO3UPOBAHUSI OCOOEHHOCTEN MpOoTeKaHusl (PU3HMUECKUX SBJIICHUIA U TPOLIECCOB
Ha OCHOBE I1OJIyYEHHBIX TEOPETUYECCKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTEepHU30BaTh CHUCTEMHYIO CBSI3b MEXK]y OCHOBOIIOJIAralOIIMMHU Hay4YHBIMU
MOHSITUAMU: TIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IMOJIE), ABUKCHUE, CHUIIA,
SHEPTUS;

- BBIJIBUTaTh THUIIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIIOJATAOMIUX (PU3HUIECKUX
3aKOHOMEPHOCTEUN U 3aKOHOB;

- CaMOCTOATCIIbHO IINTAHUPOBATH U ITPOBOJUTD (1)I/I3I/I‘-I€CKI/I€ OKCIICPUMCHTEI,

- XapaKTepHu30BaTh TJI00ATBHBIE MPOOJIEMBI, CTOSIIHUE TEPEI UYEITOBEYCCTBOM:
DHEPTEeTUYECKUE, CHIPHEBBIE, IKOJOTHICCKUE, — M POJb (PU3UKU B PEIICHUH ITHX
npo0JieM;

- peuiaTtb IMPAKTUKO-OPUCHTHPOBAHHBIC KAYCCTBCHHBIC U PACUCTHBLIC (1)I/IBI/I‘IGCKI/IC
3aJadn C BI)IGOpOM q)HSquCKOﬁ MOACIIN, HCIIOJIB3YsA HCCKOJIBKO (1)I/I3I/I‘ICCKI/IX
3aKOHOB MHJIH (1)OpMYJ'I, CBA3BIBAIOIIMX H3BCCTHBIC (1)I/IBI/ILI€CKI/I6 BCIIMYMUHBI, B
KOHTCKCTC MCKIIPCAMCTHBIX CBSISCﬁ;

- OOBSICHATH MPUHLIUIBI PAOOTHI M XapaKTEPUCTUKU U3YUEHHBIX MAIIMH, TPUOOPOB
U TEXHUYECKUX YCTPOWUCTB;

- OOBSACHATH YCJOBUS TPUMEHEHUS (PUINYECKUX MOJENEeH TMpU pelIeHUU
bu3nYecKuX 3a7a4, HaXOJWTh QJCKBATHYIO MPEUIORKEHHON 3amade (U3HUECKYIO
MOJIeNb, pa3penaTh NpodJIeMy Kak Ha OCHOBE MMEIOIIUXCA 3HAHWM, TaK U MpHU
MOMOIIY METOJOB OLICHKH.



TEMATHYECKOE IINTAHUPOBAHHUE

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Kontpoabnbie IlpakTudeckue (unbp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcebl
Pa3znen 1. OCHOBBI DJIEKTPOJUHAMUKHN
11 MarnuTtHO€e noje. 1eKTPOMarHuTHast 11 9 5 bubnmoreka [[OK
' WH Y KLU https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKHe 1 JJIEKTPOMarHuTHbHIC 9 1 1 bu6nuoreka [IOK
' KoseOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHn4eCcKHe U JIEKTPOMAarHUTHBIC 7 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmnoreka LIOK
23 Ommrka 12 ! 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 28

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI cienUaIbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DneMeHTbl KBAHTOBOM ONTHKHU 7 1 bubmorera [JOK

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

4.3 ATOMHOE AP0

Hroro no pazgeny

6

17

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bub6munorexa LIOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

but6mmorekxa [JOK
5.1 DJeMEeHThI aCTPOHOMUU U aCTPOPHUIUKU 5 httns://m.edsoo.ru/7fA1c97¢
HTtoro mo paznemy 5
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHHUE
bubmuorexa [JOK
6.1 Ooobmaiomee noBTopeHHe 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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Ha3Banune TeMbl

Ko.1-
BO
4acoB

OcCHOBBI )

JIEKTPOAMHAMUKH (nmpoaosxenne) (11 v.)

BzanmopeiicTBre
TOKOB. Marautaoe
oJIeE.

1

https://resh.edu.ru/subject/lesson/3806/main/46752/

BexkTtop MaruuTHOM
WHIYKIAA. 3aKOH
Amnepa.

https://resh.edu.ru/subject/lesson/3806/main/46752/

JlaGoparopnast pabota
"HaOmroaeHue
IEUCTBUSI MAarHUTHOTO
IOJIg Ha TOK".

JleiicTBEe MAarHUTHOTO
MOJISL HA JIBYOKYIIHICS
3apsi. Cuna Jlopenna.

https://resh.edu.ru/subject/lesson/3806/main/46752/
(c 4:13 muH)

MarauTHbIe CBOMCTBA
BEIIECTBA.

https://resh.edu.ru/subject/lesson/5902/main/8707/

KonTtponbkHas pabota 1mo
Teme "MaruuTtHoe mose".

SBnenne
3JEKTPOMATHUTHOMN
WHYKIUU.

https://resh.edu.ru/subject/lesson/4908/main/

NHnyknnoHHoOE
JIIEKTPUYECKOE IOJIE.
IIpaBuiio JleHna.

https://resh.edu.ru/subject/lesson/5905/start/46858/

JlaGoparopnas pabota
"N3yuenue sBieHUs
3JIEKTPOMAarHUTHOM
WHIYKIUN'".

10

3aKoH
3JIEKTPOMArHUTHON
MHAYKIHUU. DHEprus
MarHUTHOT'O MOJIS.

11

KonTponbhas padota
o TeMe
"DnexkTpoMarHuTHas
MHIyKIUs"

Koseda

HHsI 1 BOJIHBI (16 4.)

12

KonebarensHoe
JIBUKEHUE.

1

13

JluHaMuka
K0J1e0aTeIHbHOIO
nemwxkenud. Onucanue
JIBHOKEHUS
KoJie0aTeIbHBIX
CHCTEM.

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

14

Jlaboparopnas pabota
"OnpeneneHue



https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/5902/main/8707/
https://resh.edu.ru/subject/lesson/4908/main/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://m.edsoo.ru/7f41c97c

YCKOpEHHUsI CBOOOHOTO
MaJCHUS IPU TIOMOTIIN
MasTHUKA"

15

BriHyX1eHHBIE
KosiebaHus. Pe3onaHc.

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

16

CB0OOOIHEIC H
BBIHYK/ICHHBIC
AJIEKTPOMArHUTHBIC
KoJIe0aHuUs.
KonebarenpHblii
KOHTYP.

https://resh.edu.ru/subject/lesson/5903/start/46945/

17

Teopernueckoe
ONHUCaHue
AJEKTPOMATHUTHBIX
Kosie0aHui.

18

[TepemenHbIi
ANEKTPUIECKUI TOK.
DIIEKTPUUECKHUI TOK HA
y4acTKe LeTH C
PE3UCTOPOM.

19

[Tonyuenue u
HCTOJIb30BAHUE
BJIEKTPUUECKON
SHEPIrUU.

Buneo-nexusa u3 TMIHON BUIEOTESKU

20

Konrponsnas pabora
o TeMe
"ONeKTpOMarHuTHbIE
KosiebaHus".

21

MexaHu4ecKre BOJIHBI.

https://www.youtube.com/watch?v=110duM18Y MM

22

3BYKOBBIG BOJIHBI.

Buneo-nexuus u3 TMYHON BUAEOTEKH

23

WnTepdepennus,
nudpakius u
MOJISIPU3ALIUS
MEXaHUYECKUX BOJIH.

Buneo-neknus u3 INYHON BUIEOTEKHA

24

DIIeKTPOMarHuTHOE
noJe.
DneKTpoMarHuTHas
BOJIHA.

Bupgeo-nexnusa u3 TMUHON BUIEOTEKU

25

CaoiicTBa
AEKTPOMATrHUTHBIX
BOJIH.

Buneo-nexius u3 TMYHON BUIEOTEKU

26

Passutue cpencrs
CBA3H.

27

Konrponsnas padora
0 TEME
"MexaHHUYeCKHUE U
AJICKTPOMArHUTHBIC
BOJHBI"

Onrtuka (12 4.)

28

Pa3Butue B3rI10B Ha
MIPUPOJTY CBETA.



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://www.youtube.com/watch?v=1I0duM18YMM

29

[Tpunnun I'rolirexca.
3aKOH OTpaXEHUs
CBeTa.

https://videouroki.net/video/26-princip-gyujgensa-
zakon-otrazheniya-sveta.html

30

3aKOH TPEIOMIICHUS
ceera. [lomHoe
OTpa)KEHUE.

https://videouroki.net/video/27-zakony-
prelomleniya-sveta.html

31

JlaGopartopnas pabota
«3mepenue
rokasarens
MIPEIOMIICHUSI CBETa»

32

JIunza. Iloctpoenue
M300paKeHUs B TOHKOH
nuH3e. Popmyna
TOHKOM JIMH3BI.

https://resh.edu.ru/subject/lesson/3843/start/

33

JlaGopatopHas pabota
«Ornpenenenue
OINITHYECKOH CHITBI U
(OKYCHOTO PacCTOSHUS
coOuparoniei TMH3bDY

34

Hucniepcus cera.
WuTepdepennus cBeTa.

https://resh.edu.ru/subject/lesson/3818/main/48001/

35

Hudpakmus ceera.
ITonspusanus ceera.

https://resh.edu.ru/subject/lesson/3866/main/151460/

36

Hudpakimonnast
pernreTka.
JlaGoparopnast pabota
«M3mepenune qimHbl
CBETOBOI BOJIHBD»

37

Buael uznyyeHui.
HUcTtounukn cBera.
CrieKTpsl.

Buneo-nexkmus u3 TMUHON BUAEOTEKH

38

[Txama
AJIEKTPOMAarHUTHBIX
BOJIH. YPOK-
KOH(EepEeHIIHS.

39

KonTponbnas pabota
o Teme «CBETOBBIC
BOJIHBI»

1

OCHOBBI CHIENHATbLHOI TEOPHH OTHOCHTEJIHLHOCTH (4 4.)

40

[Toctynatel Teopun
OTHOCHTEIILHOCTH.

1

https://resh.edu.ru/subject/lesson/5907/main/48235/

41

OCHOBHBIE CJIECTBUSI
n3 noctysaroB CTO.

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

42

DJIEMEHTHI
PEIATUBUCTCKOMN
MEXaHUKH

https://resh.edu.ru/subject/lesson/4916/main/290366/

43

KonTponbHas padoTa
o TeMe «OCHOBBI
CIEIUAILHON TeOpHH
OTHOCHUTEIBLHOCTH

KanrtoBas ¢pusuka (17 u.)



https://videouroki.net/video/26-princip-gyujgensa-zakon-otrazheniya-sveta.html
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https://resh.edu.ru/subject/lesson/5907/main/48235/
https://m.edsoo.ru/7f41c97c
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44

Bo3HukHOBEHUE
KBaHTOBOH (PU3UKHU.
®oTtodddexT u ero
3aKOHBI.

1 https://resh.edu.ru/subject/lesson/4917/main/197794/

45

DOTOHBI.
Kopmyckynsipao-
BOJIHOBOH TyaJIU3M.

1 https://resh.edu.ru/subject/lesson/3878/main/

46

JlaBnenue cpera.

1 https://resh.edu.ru/subject/lesson/3878/main/

47

OmnsiThI pezepdopaa.
SnepHas mozienb
aToma.

1 https://resh.edu.ru/subject/lesson/3910/main/48351/

48

KBaHTOBBIE OCTYIIATHI
bopa.

49

XuMHu4eckoe IeliCTBUE
CBETa

50

KontponbHas padota
0 teme «CBETOBBIE
KBaHTED)

51

CrtpoeHue aTOMHOTO
anpa. S nepHsIe CHUTIBI.

1 https://resh.edu.ru/subject/lesson/5845/start/151635/

52

DHeprusi CBSI3U
aTOMHBIX sJIEP.

53

PannoakTHBHOCTS.
3aKOH paJInOAKTUBHOTO
pacnana. [lepuon
noJjypacnaja.

54

Mertoab! HaOIIOAEHNS
U pEeTUCTpaALUU
DIIEMEHTAPHBIX YaCTHII.
Jlaboparopnas paboTa
«M3yueHune TpekoB
3apsKEHHBIX YACTHID.

55

S nepHble peakuum.

1 https://resh.edu.ru/subject/lesson/4918/start/48463/

56

[enenue siaep ypaHa.
[lennas peakuust
JICTICHUS.

Buneopoinuk «llennas saepHas peakuus» U3
JIAYHOU BUIEOTEKHA

57

TepMmosinepHbie
peakiuu.

58

[Tpumenenue saepHOI
SHEPTUU. Y POK-
KOH(epeHIHs.

59

Pentenue 3amad 1mo
TeMe «SnepHas
¢buznka»

60

KonTponbnas pabota
o teMe «Du3nka
aToMa U aTOMHOI'O

SIPay

Ctpoenne Bcesennoii (5 yacon)

61

| Cucrema 3emns-JlyHa.

| 1 |



https://resh.edu.ru/subject/lesson/4917/main/197794/
https://resh.edu.ru/subject/lesson/3878/main/
https://resh.edu.ru/subject/lesson/3878/main/
https://resh.edu.ru/subject/lesson/3910/main/48351/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/4918/start/48463/

62

dusunyeckas mpupoaa
INIAHET U MaJIbIX TECJI
ConHEeYHOH CUCTEMBI.

bubamorexa L{OK https://m.edsoo.ru/7f41c97c
Buneonocobue no npeamery «ActpoHoMHuS» (Ha
JTICKE)

63

Comnaue. OCHOBHBIE
XapaKTePUCTHKH 3BE3]I.

1

Buneonocobue no npeamery «ACTpoHOMHUSA» (HA
JIICKE)

64

OBOJIIOUS 3BE3I.

1

bubmmoteka [{OK https://m.edsoo.ru/7f41c97c

65

I'amaxkTuky.

1

https://resh.edu.ru/subject/lesson/4935/start/290420/

O600mamiiee noproperue. Pezeps (3 u)

66

[ToBTOpEHME U
000011IeHNE TEMBI
«OcHOBBI
AJIEKTPOJUHAMUKID)

67

IToBTOpEHUE U
000011IEHHE TEM
«Koiebanus 1 BOJIHBD)
n «ONTHKAY.

68

IToBTOpEeHUE U
000011IEHAE TEMBI
«KBanroBas ¢uznxa»



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4935/start/290420/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusuka. 11 knacc: yueb. [ns obmeodpazoBar. Opranuzanuii: 6a30BbIi U
yrayOnennsiii yposuu / I'.51. Mskumes, b.b. byxosues, B.M. Uapyrun; nox pen.
H.A. TTapdenTtreBaoii. — 9-e u3a. — M.: [Ipocsemnienne, 2021.

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®dwusuka. "Kiaccuueckuit kype". Mskumes I'.5. u ap. (10-11) (ba3oBsrii
/Y TITyONICHHBIN)

U PPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru
https://interneturok.ru
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