AHHOTanus K padoyeil mporpamme no ¢pusuxe 11 kiaace

Pabouas mporpamma mo ¢usuke m1s 11 kjacca cocTtaBieHa B COOTBETCTBUHU C
dbenepaibHBIM KOMITIOHEHTOM TOCYJAapCTBEHHOTO CTaHAapTa cpemHero (MOJIHOTO) OOIIero
oOpazoBanus 2004r. ba3zoBblil ypoBEHb.

VYueOHuku:

o ' JA.Msaxume, b.b. byxosues, H.H.Corckuii «Kinaccuueckuii kypc. Dusmka
10xnacc» PexomennoBano MunucrepcTBoM 00pazoBanus u Hayku Poccuiickoit @enepammu. M.
«ITpocsemenue», 2012r.

o [' A Msaxumes, b.b. byxosues, B.M.Uapyrun «Knaccuueckuii kypc. Pusuka
11x1.» PekomengoBano MuHucTepcTBOM 0OpazoBaHus U Hayku Poccuiickoit @enepanuu. M.:
«ITpocsemienue», 2010r

du3nka Kak Hayka o HauOosiee OOMIMX 3aKOHAX MPUPOABI, BHICTyMHasi B KauyeCTBE

y4eOHOTO TIpeIMeTa B IIKOJE, BHOCHT CYIIECTBCHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00
okpyxatomeM mupe. OHa pacKpbIBacT POJIh HAYKHA B YKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH
o011ecTBa, CiocOOCTBYET (POPMUPOBAHUIO COBPEMEHHOI'0 HAYYHOT'O MUPOBO33PEHUSI.

Kypc ¢uzuku 10-11 knaccoB umen auddepeniupoBanubiii xapakrep. OaHako,
HEKOTOPOro MOMEHTa BpeMeHU Kypc ¢pu3uku B 10-11 kmaccax npruoOpesn HOBOEe 3HaUEHUE.

CornacHo (QenepanbHOMy 0Oa3MCHOMY Y4Ye€OHOMY IUIaHy [Jisi 0Opa3oBaTEIbHBIX
yupexaenuit Poccuiickont @enepannn Ha nuzyyenne reometpuu B 10 u 11 kmaccax orsogures 68
4acoB M3 pacuera 2 yaca B HEJEINIO.

Henan nzyyenus Gpuanku:

® yCBOEHHE 3HAHUI O (PyHIAMEHTAIbHBIX (PUBMYECKUX 3aKOHAX M MPUHIIUMAX,
JeKAIUX B OCHOBE COBPEMEHHOU (PM3MUECKON KapTHHBI MUPA; HanOO0JIee BaKHBIX OTKPHITHI B
oOnacTu (PU3MKH, OKA3aBIIMX OIPEACIAIONICe BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJOTHUHU;
METOJIaX HAy4YHOTO TTO3HAHUS TPUPO/IBI;

® OBJIaJIeHHE YMEHHUSIMH TIPOBOJUTH HAONIOACHUS, IUIAHUPOBATH WM BBIMOJIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTOUTHh MOJCIIH, TPUMEHATH MOJTYYEHHbIC 3HAHUS T10
buzuke I OOBSICHEHHS Pa3HOOOPa3HbIX (PU3NUECKUX SBJICHUH U CBOWCTB BEILECTB;
MPAKTUYECKOT0 UCIOJIb30BaHUS (PU3NUECKUX 3HAHUH; OLIEHUBATh TOCTOBEPHOCTh €CTECTBEHHO-
Hay4YHOU MH(pOpMaLUK;

e pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HWHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CITIOCOOHOCTEM B mpoliecce MpUOOpPeTeHHs 3HAaHWK M YMEHUH 10 (U3UKE C HCIOJIb30BAHHEM
Pa3TUYHBIX UCTOYHUKOB HH(POPMAIIUH U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

e BOCNHMTAHHE YOCKIEHHOCTH U BO3MOXKHOCTH TO3HAHHUS 3aKOHOB TMPHUPOJIBI,
WCIIOJB30BaHUS JOCTHXKEHUNM (u3uku Ha Ojlaro pa3BUTHUS UYETOBEUECKOW IMBUIM3AIUU; B
HEOOXOJIMMOCTH COTPYIHUYECTBA B IIPOIIECCE COBMECTHOTO BBIMIOJHEHUS 33124, YBAXKUTEILHOTO
OTHOIIICHUS K MHEHHUIO OMNIMOHEHTa MpPH OOCYXIECHWU MPOOJIEeM €CTECTBEHHO — HAy4YHOIO
COJICp’KaHMs; TOTOBHOCTU K MOpPAJIbHO — OJTHUYECKOM OIICHKH WCIOJIb30BaHUSA HAYYHBIX
JIOCTUKEHUI; YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTYy OKPYXKAIOIIEH Cpebl;

* HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHMU U1 PELIEHUS TPAKTUYECKUX
3aJa4  IIOBCEJHEBHOM JKU3HHM, oOOecrieueHHe OCE30IIaCHOCTH COOCTBEHHOM  JKU3HH,
PAlMOHAIIBHOTO MPUPOAONOIb30BAHUS U OXPaHbl OKPYKAIOIIEH CPEIbI.



MYHUIUITIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
ITBKOBCKAS CPEIHSIA OBIIEOBPA3OBATEJIBHASI HIKOJIA Ne 1
JATBKOBCKOI'O PAUOHA BPAAHCKOMU OBJIACTH
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13 OCHOBHOUM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS
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MognucaHo uMdpoBoN NOANUCHIO:
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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIero oopa3oBaHUs
pa3paboTaHa HAa OCHOBE IOJOKEHUW W TpPeOOBaHWl K pe3yibTaTaM OCBOECHHS OCHOBHOM
oOpa3zoBaTenbHOM Mporpammel, mpeacTtaBieHHbix B @DPI'OC COO, a Takke ¢ Y4€TOM
denepanbHOi paboueil mMporpaMmbl BOCIUTAHUS M KOHIEMIMH IPENOoJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHBIX opraHusanusx Poccuiickoii  ®enepanun,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obyudaromuxcs 10—11 kmaccoB nmpu o0yueHnn ux Qusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITEIBHOCTHOTO 1ojxoa. [Iporpamma o gusrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k miaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOYy4YeHHs, a TaKXKE YUYUTHIBAET HEOOXOJIMMOCTh pealu3allid MEXKIPEIMETHBIX
CBA3€H (PU3MKH C €CTECTBEHHO-HAyYHBIMU YYEOHBIMU NpeaMeraMu. B Hell ompenenstorcs
OCHOBHBIE LIE€JM U3y4eHUs (PU3MKUA HA YPOBHE CPEIHEro 00IIero ooOpa3oBaHus, MJIaHUPYEMbIE
pe3ysbTaThl OCBOEHHUSI Kypca (U3MKH: JUYHOCTHBIE, METAIllpeIMETHBbIE, NpeIMETHbIC (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3YyJbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B TOM YHCIIE

MpPEAMETHBIE PE3YJIBTATHI IO T01aM 00YUYEHUS;

e cozepkaHue yuyeOHoro mpenmMera «Puznka» 1mo rojgaM o0yueHusl.

®du3uka Kak Hayka o HanboJiee O0IIMX 3aKOHaX MPUPObI, BBICTYIAsl B KAUECTBE yUeOHOTO
MpeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY 3HAHUU 00 OKpYKaroleM MUDPE.
[IkoabHBIA Kypc (GU3MKA — CHUCTEMOOOpA3YIOIIMWA [JIi €CTECTBEHHO-HAYYHbBIX YYEOHBIX
PEIMETOB, OCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX
XuMueH, ouonorueit, pusudeckoit reorpadueii u actpoHomuei. VMcnonp3oBaHue U aKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUW OINpeAeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTM B cdepe SHEepPreTuKd, TPAHCHOPTa, OCBOCHMS KOCMOCA, MOJIYYEHHS HOBBIX
MaTepHuasoB C 3a/IaHHBIMU CBOMCTBaMU U Apyrux. M3yyeHue Gpu3nkyu BHOCUT OCHOBHOM BKJIAJ B
(hopMHUpPOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaronuxcs, B GOpMUPOBAHUE YMEHUN
MPUMEHSATh HAYYHBIA METO]I MO3HAHUSI IPY BHITIOJIHEHUH UMU YI€OHBIX UCCIIEOBAaHUM.

B ocHOBY kypca ¢u3uku A ypoBHsI CpeAHEro o01iero oopa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesioB (PU3MKHU, BKIIOYAET KaK BOIPOCH! KJIACCUUECKOH, TaKk U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca QU3UKU 0ObEeAUHEH BOKPYT
¢usnueckux Teopuid. Beaymmum B Kypce sBigercss (OpMHPOBAHHE TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesn eymanumapusayuu. E€ peannzanus npeanojiaraeT MCHoJb30BaHuE TYMaHUTapHOTO
noTeHIana GU3NIECKON HAyKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK»Xe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTMUYECKUMU IpOoOIeMamu.



Hoes npuxnaonoii nanpagnennocmu. Kypc Gu3nku rnpeamnonaraeT 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUH N3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEICTBOM BBEIEHHUS DJIEMEHTOB COJECpKAHMS,
MOCBSIIIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPHIE CBA3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJOTUH, a TaKkKe 00CYX ACHUS MPoOIeM palMOHAILHOTO MPUPOJOTIOIB30BAHUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

CTep>KHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKU Ha YpOBHE CpPeAHEro oO0IIero oOpa3oBaHUs
ABJISIOTCS u3nueckue Teopur (hopMHpOBaHUE MPENCTABICHUNH O CTPYKTYpe MOCTPOCHUS
¢usnueckoil Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB M TIPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPHUPOJE, TPAHHUIIAX MPUMEHUMOCTH TEOPHUH, IJI ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0 B Kypce (DM3UKH pPeaTu3yeTcsl MPEkKIe BCEro 3a CUET
OpraHu3aliy KCIIEPUMEHTAIBHON AesTenbHOCTH oOyydaronuxcs. s 6a30Boro ypoBHs Kypca
(U3UKN — 3TO KCIOJIb30BAHNUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
7a00paTopHBIX paboT, KOTOpble B mHporpamMme 1o (usnke OOBEIUHEHBI B OOUIUN CIUCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BrimeneHre B yka3aHHOM MepeyHe TadopaTOpHBIX padorT,
IPOBOAMMBIX Uil KOHTPOJII M OLEHKH, OCYHIECTBIIAECTCS Yy4YaCTHHUKaMU O0pa30BaTEIbHOIO
npoLecca UCX0/Asl U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHaIlleHUsl kaOuHeTa ¢puzuku. [Ipu sTom
o0OecnieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS YMEHHUSMH IMPOBOAUTH KOCBEHHBIE M3MEPEHMUS,
WCCJICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yJENseTCsl PEIICHUI0 PacU€THBIX M KaueCTBEHHBIX 3ajad. [lpu sTom
JUI pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4H C IBHO 33JJaHHON (PU3UUYECKON MOJEINbIO,
MO3BOJIAIOIINE TPUMEHSITh H3yUeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jena Kypcea,
TaK M WHTETPUPYs 3HAHWS W3 Pa3HBIX pas3neioB. [ KaueCTBEHHBIX 3a/lad MPUOPUTETOM
ABIISIOTCS 33/JlaHUA Ha OOBACHEHWE NPOTEKaHUs (U3MUECKUX SBICHUM M TMPOIECCOB B
OKpYXalollel XU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMACNIU JUIsl CUTYyallud TPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanusamu DPI'OC COO k MaTepHATbHO-TEXHUYECKOMY
oOecrieyeHn0 yyeOHOro mnpouecca 0a30Bbld ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHUs JOHKEH M3y4daThCsl B YCIOBMSIX NMPEAMETHOrO KaOuHeTa (DU3MKU WIH B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYyYHOTr0 1IMKIIa. B kaOunere
GU3MKA JOHKHO OBITh HEoOXoAuMoe JabopaTopHOE OOOpYAOBAHHME ISl BBIMOJTHEHUS
YKa3aHHBIX B TIpOrpaMMme Mo GU3HNKe YIEHUIECKUX MPAKTUICCKUX padOT U IEMOHCTPAIIMOHHOE
obopymoBaHue.

JleMOHCTpalMOHHOE 00OpynoBaHUE (opMHpYEeTCs B COOTBETCTBHM C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U OOECIEUYHUBAET NOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe Mo
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMA 7S WCCICIOBAHUS W3Y4aeMbIX SIBICHUH M TIPOIECCOB,
AMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHH.

JIaGopaTropHoe o0OpyaOoBaHWE AJsl YUEHHYECKHX MPAKTUYECKUX paboT GopMupyercs B
BUJIE TEMAaTHUYECKUX KOMILUIEKTOB M OOECHEeUMBAETCA B pacuére OJHOTO KOMIUIEKTa Ha JBYX
oOy4varoruxcsi. TemMaTH4eckue KOMIUIEKTHI JIa0OpaTopHOTr0 00OPYIOBaHWS JODKHBI OBITh



MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUH aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.
OCHOBHBIMU LIEJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HWHTEpEca M CTPEeMJICHHS OOYYalolUMXCS K HAayYHOMY HW3Y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAaydHOM MeETOJA€ TO3HaHuA U (HopMHupoBaHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3ysIbTaTa U3yuyeHUsS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUN OOBICHSTH SIBJICHUS C UCIIOJIb30BAaHUEM (DU3NICCKUX 3HAHUNA U
Hay4YHBIX JI0KA3aTEIbCTB;

dbopMupoBaHre MPEACTABICHUN O PO (UMK TSI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOT .

JlocTikeHre STUX IIeJied 00eCIeYrBAETCSl PEIICHUEM CIEAYIONIMX 3a7ad B MpOoIEecce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 O0IMX (PU3UUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPUUKH;

(opMupoBaHHE YMEHUH NPUMEHATH TEOPETUYECKUE 3HAHUS [UIsI OObBICHEHUs
(u3NUeCKUX SBICHUU B MPUPOAEC M A NPUHATHS NPAKTUYECKUX PEHICHUH B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHUs pPAa3IMYHBIX 337ad C SBHO 3aJaHHOM (QU3MYecKou
MO/JIENbIO, 33]1a4, TIOPAa3yMEBAIOIINX CAMOCTOSATENbHOE CO3/JaHe (PU3UUECKON MOIETH,
aJICKBATHOM yCJIIOBUAM 33/1a4H;

MOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUSA HA OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHajlu3a M  UHTEpHpeTanuu  HHQOpMAlUH,  ONpeaeTICHUS
JNOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

CO3/IAHUE YCJIOBHUM JJIsI pa3BUTHSI YMEHHUN NMPOEKTHO-UCCIIEIOBATEIBLCKOM, TBOPUYECKON
NEATEIIBHOCTH.

Ha uzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEAHErO OOIIEro 0Opa3oBaHUS
orBonutcsa 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heznento), B 11 kmacce — 68 gacoB (2
gyaca B HEJICIIIO).

[Ipensaraemelil B mporpamMme 1o (pu3nKe nepevyeHb Ja00paTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBHIOOp MPOBENEHHUs J1aOOpaTOPHBIX padboOT U
OTIBITOB C YYETOM HHIUBUAYATBHBIX OCOOEHHOCTEN 00yJaroIInXCsl.



COILEPKXAHUE OBYUYEHUA
11 KJTACC

Paznea 4. daekTpoannammuka

Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAaA UHOYKYUSA

[TocTrosiHHBIE MarHuThl. B3anMoneiCcTBHE NOCTOSIHHBIX MAarHUTOB. MaruuTHOE TMOJe€.
Bektop marauTHOM MHAYKIMH. [I[puHIMD CyTepno3uiuu MarHUTHBIX MOJIeH. JIMHUY MarHuTHOM
uHAYKIuU. KapTuHa JTMHUI MarHUTHOM MHAYKIIMH MOJIS HOCTOSHHBIX MarHUTOB.

MarautHOoe mnoJjie MPOBOJHUKA ¢ TOKOM. KapTWHa JIMHUI MHIyKIMH MarHUTHOTO TOJIS
JUTMHHOTO TPSIMOTO MPOBOJHHUKA Y 3aMKHYTOTO KOJIBIEBOIO MPOBOAHUKA, KATYIIKU C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre NpOBOAHUKOB C TOKOM.

Cuna Amrepa, e€ MOIyJib U HallpaBJICHUE.

Cuna Jlopenma, €€ Moaynb W HampaBiieHuE. JIBH>KeHHE 3apsyKeHHOM YacTULBl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuibl JIopeHua.

SIBneHuEe BIEKTPOMArHUTHOM MHAYKIHMH. IIOTOK BEKTOpa MAarHUTHOM HHIYKLHH.
DJIEKTPOJBUKYILAs CHJIA HHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe sieKTpudecKkoe moJie. DJIEKTPOABMKYIIAS CHIa WUHAYKLUWHA B IPOBOJHUKE,
JOBHKYLIEMCSI IOCTYIIATENIBHO B OJTHOPOTHOM MArHUTHOM IOJIE.

[Ipasuio Jlenua.

WNHIyKTUBHOCTG. SIBJIEHHE CAaMOMHIYKINU. DJIEKTPOABIKYIAsk CUJIAa CAMOUHYKIIUU.

DHeprusi MAarHUTHOTO ITOJIS1 KATYLIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHHuuecKHue YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: IIOCTOSIHHBIE MAarHWTHI,
AIIEKTPOMATHUTBI, AJIEKTPOJBUTATENb, YCKOPUTEIN JJIEMEHTAapHBIX YacTUL, WHIyKIHOHHAas
1eyYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIMU MarHUTHOT'O ITOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTD IIEKTPOABMKYIIEH CHIIBI HHAYKIIUU OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MTOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne MarHuTHOTO IOJIS1 KATYIIKU C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHWTa HA PaAMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM MHIAYKIIHAH.



Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnast cucrema. CBOOOJHBIE MeXaHWYECKHE KoJjiebaHus. [apmMoHHUYecKue
konebanus. Ilepumon, uacrora, amrumryga u (aza koseOaHuid. [IpyXUHHBI MasTHUK.
MareMatuyeckuii MasgsTHUK. YpaBHEHHE TapMOHWYECKHUX KosieOaHui. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYyp. CBOOOIHBIE S3JEKTPOMArHUTHBIC KOJICOAHUS B HICATHLHOM
KO0Je0aTeIbHOM KOHType. AHJIOTHS MEXIy MEXaHMYEeCKUMHU ¢ 3JEKTPOMarHUTHBIMU
konebanusimu. Gopmyna ToMcoHa. 3aKOH COXpAHEHHS YHEPTUH B HICATIBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpeacraBienue o 3aTyxXarolUX KoJeOaHUsIX. BhIHYXI€eHHbIE MEXaHUYECKHE KOJIEOAHUS.
Pe3onanc. BeIHyX/1€HHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS.

ITepemenHsblil Tok. CUHYCOMIAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpancpopmarop. IIpousBoacTBo, mepenaya W MOTPEOJEHUE DIEKTPUYECKONW SHEPrUU.
DKOJIOTUYECKHE PHUCKM MpU MPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa wucnonab30BaHus
AJIIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HM.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK,
TeHEPATOP IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue napaMeTpoB kosie0aTeIbHOM CUCTEMBI (TIPYKUHHBIN UM MaTeMaTUYECKUI
MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcnuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANPSsDKEHHWsT OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KaTyUIKU WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb IMHUY 3IEKTPONEPENAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIEOaHUN Tpy3a Ha HUTH OT JIJIMHBI HUTH U
Macchl Tpy3a.

HccnegoBanne MEpeMEHHOrO0 TOKa B IENUM M3 TOCIEIOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHuveckue BOJIHbI, yclIoBUs pacipoctpaneHus. [lepuon. CkopocTs pacnpocTpaHeHUs
u jHa BoJHBL. [lomepeunble W TpoaoJibHbIE BOJIHBL. MHTepbepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI M3IIYYEHUs AJIEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHTauus BekTopos E, B, V B anekrpomaruutHoi BosHe. CBOMCTBA 371€KTPOMATHUTHBIX BOJIH:



OTpaX€HWe, TMpeJoMIIeHne, Tnoysgpu3anus, audpakous, wuHTepdepenims. CKoOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana »NEKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHLMIBI pauOCBS3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpOUMCTBA U MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPA3BYKOBasi JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap, paavuONpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIpPOCTPAHCHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebimromieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJieOaHui.

UccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH: OTpPaXXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHetHOE pacpOCTpaHEHUE CBETA B OHOPOIHOM CpEIE.
JIyud cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHUN B IJIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TMPEJIOMJICHHMS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbll yrojl MOJHOTO BHYTPEHHETO
OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi cocTtaB Oenoro cBeta. LIger.

Cobuparone u pacceuBamolue JHUH3bL. ToHKas auH3a. POKYCHOE pPACCTOSHHUE H
ONTUYECKAas CUjia TOHKOU JMH3bI. [locTpoeHne n3oopaxeHui B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTHA T€OMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKUA. Y CIOBHS
HaOJII0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(hEPEHIIMOHHOM KapTUHE OT ABYX CHUH(a3HBIX
KOT€PEHTHBIX UICTOUHUKOB.

Hudpakuus cBera. [ludpakuvionHas pemérka. YcCioBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TIPH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckne ycTpoWcTBa M MPaKTHUUECKOE MPUMEHEHHE: OYKH, Jyma, QoToammnapar,
MPOCKIIMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKa, JAU(PaKIIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu



[IpsiMonuHeHOE pacHIpOCTpaHEHUE, OTPAXKEHUE W MpesioMmyieHue cBera. OnTUYeckue
npuOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojellb CBETOBO/IA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mojenu MUKpPOCKOIIa, TeJIeCKOa.

Hab6nronenue natepdepeHnmm cBeTa.

Ha6nronenue nudpaximu ceera.

Hab6nronenue nucnepcuu cBera.

[ToydyeHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanum cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepenue nmokazatens NpeOMICHHS CTEKIIA.

NccnenoBanue cBOMCTB N300paXkKeHU B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['pannibl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKH. [locTymaTel cnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJAYJA CKOPOCTM CBETa B BaKyyMe€, MPHUHIUII
OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKPAILICHUE JIJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKON YaCTULIBI. DHEPTHUS ITOKOSI.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsA3u 3HEeprun (HOTOHA C €r0 YACTOTOM. DHEPTUsl U UMITYJIbC
(dhoToHa.

OtkpeiTie u wuccnenoBanue ¢Gotodpdexra. OmbiTel A. ['. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmrerina st pororddexra. «Kpacnas rpanuna» gororddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMH4YECKOe IEHUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE NpHUMEHEHHE: (POTOorNeMeHT, (OTOJATUHK,
CoJIHEuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oToddEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna no paccesnuto o -uyactuil. I[lnanerapHas
mozenb atoma. [loctynarel bopa. M3nyuenne u norsjoiieHrue GOTOHOB MPH MEPEX0JIe aToMa ¢



OJIHOTO YpOBHS B3HEpPruM Ha Japyroil. Buael crnektpoB. CHEKTp YpPOBHEH 3HEPruu aToma
BOZOpOJA.

BonnHoBele cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckynsapHO-BOIHOBOU JTyaan3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckne yCTpONCTBA W NPAKTHUYECKOE NPHUMEHEHHE: CIIEKTPAJIbHBIA aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue MMHEHYATHIX CIIEKTPOB U3ITYICHHS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI,  JIOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHUS  sIpa. OTkpeITHE
paguoakTuBHOCTU. OTBITHI Pe3epdopaa 1o onpeneneHro cocTaBa paJuoakKTUBHOTO U3TyUCHHUS.
CsoiicTBa anb(a-, 6era-, raMMa-u3iydeHus. BivsHue paanoakTUBHOCTH Ha )KHUBBIE OPTaHU3MBI.

OTtkpeITHE NTpOTOHA U HEWTpoHA. HykiionHas mozens siapa [eiizen6epra—Banenko. 3apsi
aapa. MaccoBoe uncio sapa. M3otormst.

Anb(a-pacnaa. DIEKTPOHHBI U MO3UTPOHHBIN Oera-pacnaj. I'aMMa-n3inydyeHue. 3aKoH
PaaMOAKTUBHOIO pacIajia.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. Jlenenue u CUHTES sI€ep.

SAnepubiii peaktop. TepmosaepHsiid cuHTe3. I[IpoOiieMbl M NEPCHEKTUBBI  SACPHON
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, Kamepa BuibcoHa,
AJIepHBINA peakTop, aroMHas bomoa.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Drarnbl pa3BUTHS aCTpoHOMUU. [TpuKkIIagHOe U MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMMUH.
Bup 38é3nH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.
CoiHeuHast cucreMa.
Connne. ConHeuHass akTUBHOCTb. Mctounuk sHepruum CosiHI@ W 3BE31. 3BE3/BI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpaIbHBIA KJIACC — CBETUMOCTBY». 3BE3BI
IJJaBHOHM ITOCJIEOBATEIBLHOCTH. 3aBHCHMOCTb «Macca — CBETHMOCTBY JUIS 3BE3J TJIaBHOMU



MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHbIE MPEACTABICHUS O
MPOUCXO0XKIEHUHU U 3BooMU CoHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTs — Hama [Nanaktuka. [lonoxxenue u nemxenne Connua B ['anaktrke. Tumsl
rajakTUK. PaguoraiakTuku u kBazapbl. YHEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3axkon XaO6ma. PazOeranme ramaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M € MCTOIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHIMA
JUTSI ONIPEAEIICHUS] MOJI0KEHNSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE31UA
CeBepHOro nosymapus 1 spKue 3BE3/bl.

Habmronenus B teneckon Jlynsl, ruranet, Mieunoro I1ytu.

O06o0maromniee NOBTOPpEeHUE

Ponp ¢Gu3uku U acTpOHOMUU B DKOHOMHUYECKOM, TEXHOJOTMYECKOM, COIMAIBLHOU H
ATUYECKON cdepax AesITEIbHOCTH 4YEJIOBEKa, POJb M MECTO (PU3UKHM W aCTPOHOMUM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, poib (U3HUECKOM Teopuu B (POPMUPOBAHUU
IpeJICTaBICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3HUECKON KapTUHBI MUpa B 001LEM PSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce OCyIIECTBISIETCA C y4ETOM
CoJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO MO3HAHUSL:
ABJICHHE, HAy4yHbId (akT, rumore3a, (u3nyeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUECKHE (DYHKUUU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U HX
MPOEKIMU HAa OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLIHM,
MPU3HAKU NOJ00US TPEYTrOIbHUKOB, ONPEEICHUE MIIOMIAIN IJIOCKUX PUTyp 1 00bEMa Tell.

Buonocus: a3nexTpuueckue sIBICHUS B XKUBOU MPUPOJIE, KoJieOaTeTbHbIE IBUKEHUS B )KUBON
MIPUPOAE, ONITUYECKUE SIBJIICHUS B )KUBOW MPUPOJIE, IEUCTBUE PaAUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa TBEPABIX TeEIl,
MEeXaHU3Mbl 00pa30BaHUSI KPUCTATMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.

l'eocpagusa: marHuTHBIE MOJIOCAa 3€MIIM, 3a1€KH MAarHUTHBIX pyAd, (POTOCHEMKA 3€MHOMN
ITIOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHUM.

Texnonoecus: TMHUM dIEKTpOINIEpEad, TEHEPATOP IIEPEMEHHOIO TOKA, JIEKTPOBUIaTEb,
WHIYKIMOHHAs TeYb, pajap, paauoONpUEMHUK, TEIEBU30p, aHTeHHAa, TenedoH, CBU-mneusb,
MPOEKIIMOHHBIN armapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro npeamera «®dusmka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JOIDKHO OOECIEYHTH JIOCTHKCHHE  CIEAYIOIMIHUX  JMYHOCTHBIX,
MEeTaIpeIMETHBIX U MPEeIMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mpeamera «Du3nKa» JOKHBI OTPaXaTh
TOTOBHOCTh U CIIOCOOHOCTHh 00YYarOIINXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMENH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, TMO3UTUBHBIX BHYTPEHHHUX
yOXKIICHNU, COOTBETCTBYIOIINX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa M OMbITa JEATEIIbHOCTH B MPOIIECCE peai3alid OCHOBHBIX
HaIpaBJCHUN BOCIIUTATEILHON ACSITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMKM OOYyYalolerocs Kak aKTUBHOIO W
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIECYEIIOBEYECKUX TYMAaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B MHTEpPECax TIpa)kIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPaBICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJICUCTBOBATh C COIMAJIBLHBIMA HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKUMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHUUCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT'O MOBECHUS,

CITOCOOHOCTH OIIEHUBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHKCJIE B JIEATEIILHOCTH YUYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
(bu3nyecKkoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

WHTEpPEC K pa3nuuHbIM cdepam npodhecCUOHATBHOW MeATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymylien
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JacT (pU3MKKU Ha
NPOTSIKECHUU BCEU KU3HU;



6) IKOJIOrHYeCKOT0 BOCITUTAHHS

C(OPMHPOBAHHOCTD JKOJOTMUYECKOW KYyJIbTYPHI, OCO3HaHHE TJI00ATBHOIO Xapakrepa
HKOJIOTHYECKUX MIPOOIIEM;

[UIAHUPOBAHKME M OCYIIECTBJIECHHWE NEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1eJIeii YCTOMYMBOIO PAa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne OIbITa JCATEILHOCTH HSKOJOTHYECKOH HANpaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 PH3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HMUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYyYHOU IEATCIbHOCTH, TOTOBHOCTD B MPOIECCE M3YUCHHS (HUIUKU
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIBHOCTh HHANBHIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
ba3oBble Jiornuyeckue AeMcCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJIU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENICIIATh LEU NCATECIBHOCTH, 3aJ1aBaTh TapAMETPbl U KPUTEPUH UX JOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PaCCMaTPHUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabarbiBaTh IJIaH pELICHUs TPOOJIEMbl C YUETOM aHAIN3a UMEIOIINXCSI MaTepUATIbHBIX
Y HEMATEePHATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€SATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJSM,
OLICHUBATh PUCKU TMOCIECACTBUN ICATCIBHOCTH;

KOOPAWHUPOBATh U BBIMOJHATH PaOOTy B YCIOBHUSX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/IbCKHe AeiiCTBUS:

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TOHATHAMU W MeToAaMHu (U3UYSCKOU
HAYKHU;

BJIQJIETh HaBBIKAMU y4€OHO-HCCIIEIOBATEILCKOM U MPOECKTHOM JESTEILHOCTH B 00JIaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSIIbHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4
(hU3UYECKOTO COJICpIKAHUS, MPUMEHEHUIO PAa3IMIHBIX METOI0B ITO3HAHUS;

BJIAJIETh BUJAMH JECATEIBHOCTA MO IIOJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETALUU,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3JIMYHBIX YU€OHBIX CUTYAIIUsIX, B TOM YHCIIC IPU CO3JJaHUN
Y4EOHBIX MPOEKTOB B 00J1aCTU (PUBHKY;

BBIABJISATH IIPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJlu3UpOBaTh 3a/ady, BbIIBUTATH
TUIIOTE3y €€ pEeLICHUsl, HAXOAUTh AapryMEHThbl JJIs JOKa3aTeJIbCTBA CBOUX YTBEPKICHUM,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS 3a7]a41 PE3YIbTAThI, KPUTUUECKH OIIEHUBATD
MX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;



CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 337]aUl B 00pa30BaTEIbHOM IEATEIBHOCTH, B TOM
YHCIe IPY U3YYeHUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIECHUBATh PUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001ACTh KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTE€PHATUBHBIE PEILICHU.

Pabora ¢ unpopmanmeii:

BJIa/I€Th HABbIKAMU IOJIy4€HUs MHPOpMaLMU (PU3NYECKOTO COAECPKAHUS U3 UCTOUYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYHIECTBJISATh IIOMCK, AaHAJINW3, CHCTEMATH3aLUI0 U
MHTEPIIPETALNIO HH(POPMAIIMK Pa3INYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMAILINH;

UCIOJb30BaTh CpPEACTBA HH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUN B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3al[MOHHBIX 3aJady C COOIIOJACHHUEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, IPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpKAaHUS B pazIUYHbIX (opmarax ¢ Y4ETOM
Ha3HayeHUsT MH(OpPMAllMM U LEJNEBOM aynuTopuu, BBHIOMpas ONTUMAJIbHYIO (opmy
IIPEICTABJICHNS U BU3YAIM3ALUN.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU €SI TEIILHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHS C HCMOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIYAIbHOU pabOTHI;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JIEUCTBHM C y4€TOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEMN KaKJIOTO YiI€HA KOJUIEKTHUBA;

IIPUHAMATh UEIM COBMECTHOW JEATEIBHOCTH, OPTraHU30BBIBATH M KOOPIAWHHPOBATH
JNEUCTBUSL N0 €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCWCTBUM, PACHPENEIATH POJIU C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOET0O BKJIAJA U KaXJAOT0 y4YaCTHHKA KOMAHJbl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLICHUBATh WAEH C MO3UIMKM HOBU3HBI, OPUTMHAIBLHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
CaMOCTOSITEJIbHO OCYIIIECTBJISATh MMO3HABATENIBHYIO AEATEIbHOCTh B 00JIaCTH (DU3UKU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;



CaMOCTOSITENIbHO COCTABJISATh IUIAH PEUIEHUS PacYETHBIX M KAYECTBEHHBIX 3ajay, IJIaH
BBITIOJITHEHHUSI TIPAKTUYECKON pPabOThI C Y4E€TOM UMEIOIUXCS PECypCoB, COOCTBEHHBIX
BO3MOXHOCTEU U IIPEAIIOYTECHUM;

NABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JIenaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMU B 007aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBHI B JEATEIBHOCTb, OIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIa/ICTh HABBIKAMH TO3HABATEIILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUIN
Y MBICJIMTEIBHBIX MTPOLECCOB, X PE3YJIHTATOB U OCHOBAHUN;

HCTIOJIL30BaTh MPUEMBI peIEKCUU JJIsl OLICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

NPUHUMATH ce0s1, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIU3€E PE3yJIbTaTOB ACATEILHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX HA OLIUOKH.

B nporiecce nocTuxkeHus IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMMBbI IO (PU3UKE ISt
YPOBHS CpeAHEro o0IIero o0pa3oBaHus y 00yUYalOIIUXCs COBEPIICHCTBYETCS dMOIIMOHAIBHBIN
WHTEIJIEKT, Mpe/oararouuii cpopMrUpoOBaHHOCTh:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE COCTOSIHUE,
BUJICTh HANIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEIECHHUE, CIOCOOHOCThH aJalTUPOBATHCA K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHMKCHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/IS U3 CBOMX BO3MOYKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,
YYHUTBIBATH €TI0 TIPHU OCYIIECTBICHUU OOIIEHHUSI, CHOCOOHOCTh K COUYBCTBHIO M COMEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBAaTh OTHOLIEHUS C IPYTUMHU
JII0JIbMU, 3a00TUTHCSI, MMPOSIBIISITH HHTEPEC U pa3peiiatb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy o6yuenus B 10 kiacce npeaMeTHbie pe3yabTaThl Ha 6a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEpPAx PoJib U MeCTO (PU3MKH B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHbI MHUPA, B PAa3BUTUUA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKOU
JIEITEAbHOCTH JIIOJICH;



YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (PU3NYECKHUX MOJENei: MaTepuanbHast
TOYKa, MHEpLUAJIbHAs chCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UCATbHBIN ra3, MOJEIH
CTPOEHHMS ra30B, KUJAKOCTEW M TBEPABIX TEJI, TOUYCUHBIN AJIEKTPUUECKUN 3apsl MPU PEIICHUN
¢bu3nUeckux 3aaay;

pacno3HaBath (pu3myeckue sBNEHUs (TPOIEcChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISPHO-KMHETHUYECKOW TEOPUU CTPOCHHUs BEUIECTBA U SJEKTPOJHHAMUKU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BHJKEHHE, CBOOOAHOE MaJCHHE TEll,
JIBWKEHUE 110 OKPY)KHOCTH, WHEpIHUs, B3auUMOJEHCTBUE Tel, Iuddy3usi, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMa Tel MpU HArpeBaHUU
(oxnakJIeHnN), TEIIOBOE PaBHOBECHE, UCIIAPEHUE, KOHACHCAIMS, MIaBJIIEHUE, KpUCTAIA3aLus,
KHUIIEHUE, BJIAXXHOCTh BO3[yXa, IMOBBIIIEHUE JABJIEHUS ra3a IMpH €ro Harp€BaHWHU B 3aKPHITOM
COCYJ€, CBSI3b MEXJy NapaMeTpaMH COCTOSHHS Ta3a B HM30IPOLECCax, ANEKTPU3ALMs Tel,
B3aUMOJEHCTBHE 3apsI0B;

OINUCHIBATh MEXAHUYECKOE ABM)KCHHE, UCHOJb3Ys (PU3NYECKUE BEJIUYUHBL: KOOpJAUHATA,
MyTh, IEPEMENIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tea, KHHETHYEeCKas
SHEPrus, MOTEHLHAJIbHAS HSHEPrus, MEXaHHuecKas padoTa, MEXaHUYECKas MOILHOCTh; MpHU
OMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICH HCIOJIb3YEMBIX BEIUYUH, HUX
0003HaYEHHUA U €AMHUILIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUUHY
C APYTUMH BEJIMYUHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
(¢u3nUecKkue BEIWYMHBI: JABJICHUE Tra3za, TeMIeparypa, CPeIHssl KUHETHYeCKas >SHEprus
Xa0THYECKOI0 JIBMJKEHMSI MOJIEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSS dHEPrus, padoTra raza, KO3QQUIUEHT MOJE3HOTO JEHCTBUS TEIJIOBOIO
JBUTATEJIS; TPU OMMCAHUU MTPABUIILHO TPAKTOBATH (PU3NYECKHUI CMBICI HCIIOIB3YEMbIX BEJIUYHH,
ux OOO3HAYEHUA M EIUHMIIbI, HAXOJIUTh (POPMYIIbI, CBA3BIBAIOLUIUE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEIUUYHHAM;

ONKCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEILIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTIONB3YS (PU3HMUECKUE BETMUMHBL: JIEKTPUUECKHUI 3apsill, JJIEKTPUUYECKOE MOJIE,
HaIpsOKEHHOCTh MMOJS, MOTEHLMAJ, Pa3HOCTh MOTEHIMANOB, MPU OMNHCAHUU MPABUIBHO
TPaKkTOBaTh (PU3MUECKUI CMBICI HCIOJB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W €JAUHUIIBL
yYKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE IMPOLECChl U SIBICHUS, HCHOJIb3Ys (PU3NUECKHE 3aKOHBI U
MPUHITUIIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3axkonst HproToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOIN IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHLUI CYNEPIO3ULUU CUJT, IPUHIIUIT
pPaBHONPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEN KWHETUYECKOW SHEPIrUU TEIJIOBOTO JABUKEHUS
MOJIEKYJI ¢ aOCOJIIOTHON TEeMIEpaTypoid, MEPBbI 3aKOH TEPMOJWHAMHKHU, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3TOM pas3iunyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHSITH OCHOBHBIE MPUHIIMIIBI ACHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIENIOBAaHUIO0 (PU3NYECKUX SBICHHM U IMPOLIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Npu 3TOM (opmMyIupoBaTh



npoOiemy/3agadyy W TUNOTE3y Y4eOHOTO OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJIOKEHHOT0 000PYAOBaHUSA, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYUIECTBJISITh MPSMbIE M KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEJIWYUH, MPU STOM
BBIOMpPATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUSI U HCHOJb30BaTh W3BECTHBIE METOJbI OLICHKHU
ITOTPEIIHOCTEN U3MEPEHUI;

HCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BEJIMYMHAMU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PM3UUECKUX BEIUYUH B BUJIE TAOJIHII M Tpa(UKOB, JA€NIaTh BBIBOJIBI IO PE3yJIbTaTaM
UCCJIeI0BAHNUS;

coOmrofaTh mMpaBuiia O€30MacHOrO TpyJda MpU TMPOBEACHUM HCCIEAOBAHUNA B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEIIbCKOW U TPOEKTHOM JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemiaTh pacu€THhIE 3a7adyd C SBHO 3aJaHHOM (QPU3WYECKOW MOJAENbI0, HCIOIb3Ys
(du3nyecKkre 3aKOHbI U IPUHIIUIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aJ]aul BEIOMPATh PU3NYECKYIO
MOJEJIb, BBIACIATh (PU3UUECKUE BEIMYMHBI M (POPMYJIbI, HEOOXOAUMBIE ISl €€ pEeLICHUs,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAJTbHOCTh MOJYUYEHHOIO 3HAYCHUS PU3NYECKON BETUUNHBL;

peniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAWMBATH JIOTMYECKH HENPOTUBOPEYMBYIO LIETIOUYKY
paccyX/eHUI ¢ OMOPOH HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

UCIOJb30BaTh MPU PEIIEHHH Y4YEeOHbIX 3a7ad COBpPEMEHHbIE HMH()OPMAIIMOHHBIE
TEXHOJIOTHMH JIJIsl MOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALNA U MPEICTABICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHOW HMH(OpPMALWU, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaEMYIO HH(OPMALIUIO;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS 1O (U3MKE B TMOBCEAHEBHOM JKWU3HM ISt
oOecrieueHus: 0€30MaCHOCTH MPU 0OpALIEHUH € TPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHUS 3J0POBBS U COOIOACHHSI HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPYKAlOIIeH cpeie;

paboTaTh B rpyIIIE C BHIIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNIbl, PAlUMOHAIBHO paCIpedessiTh OOS3aHHOCTM M IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYAlUsIX, aJI€KBATHO OLEHUBATH BKJIAJ KAXKJIOTO U3 YYaCTHUKOB IPYNIbI B
pelieHre paccMaTpuBaeMoN IPOOJIEMBI.

K koniy o6yuenus B 11 ki1acce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPAx PoJib U MeCTO (PU3MKH B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUUA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUH, B MPAKTUYECKOU
AESITeIbHOCTH JIFOACH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS] M3YyYEHHBIX (U3MUECKUX MOJEJel: TOYEUHBIH
ANEKTPUYECKUIN 3apsifi, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, siiepHas MOJENIb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBath (pu3MUecKue sBJICHUsSI (IIPOILIECChI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKH U KBAaHTOBOM (PM3UKU: AJIEKTPUUYECKAsi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEHUCTBHA TOKA, B3aWMMOJECHCTBHE MAarHUTOB, 3JIEKTPOMATHUTHAsS
WHIYKIUS, JEHCTBUE MArHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM M JIBIXKYLIMICS 3apsf,



AIIEKTPOMArHUTHBIE KOJICOaHUSI U BOJIHBI, IPSIMOJIMHEIHOE paCpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U TOMAPU3ALUS CBETa, ITUCIEPCUs CBETa,
dhoroanekTpudeckuii 3pdext (pororddekr), cBeToBOE NaBleHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOpOia, €CTECTBEHHAs! M HICKYCCTBEHHAs PaAHMOAKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BellecTBa (JIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3NIUYHBIX CPEM) U SJICKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTIONB3YSl (DU3MUECKHE BEIWYHMHBI: JJIEKTPUUYECKUN 3apsiji, cuja TOKa, JJIEKTPUUYECKOE
HaANpsDKEHUE, JJIEKTPUYECKOE COINPOTHUBIICHHE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIDKYIIAs
cuia, paboTta ToKa, MHAYKIIMS MAarHUTHOTO T0JIs, cuja Ammepa, cuia JIopeHiia, "HIyKTUBHOCTh
KaTYIIKH, SHEPTUs DJIEKTPUUYECKOT0 M MArHUTHOTO TMOJeH, MepuoJ W 4YacToTa KojeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TApMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOsSHHME M ONTHYECKas CUja JIMH3BI, MPU OMUCAHUHU TMPABUIHHO
TPakTOBaTh (U3MUECKUH CMBICT HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUMHUIBI,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYHUHY C JPYTMMH BETUUMHAMU;

OMHCHIBATh W3YYCHHBIE KBAHTOBHIC SIBICHUS W TPOIECCHI, HCHOIB3Ys (HU3HUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUS U
UMIyJIbC (OTOHA, MEPHOJ MOJypacmaaa, SHEprusi CBSI3UM ATOMHBIX sIep, NpPU OMHCAHUU
IPaBWIBHO TPAKTOBaThb (PU3MUECKUI CMBICI HCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYCHUs U
€IMHULIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaAYeHUE (PU3NIECKON BETUIHHBI,

aHAIM3UPOBATh (PU3MYECKHE MPOLECCHl U SIBICHUSA, MCHONB3YS (PU3NYECKUE 3aKOHBI H
OpUHUMIBL: 3akoH Owa, 3aKOHBl IOCJIEI0BAaTEIIbHOIO U MApaJUIENbHOIO COEIMHEHUs
IPOBOAHMUKOB, 3akoH Jlkxoyns—JleHua, 3akOH 3JEKTPOMarHUTHOM HMHAYKLUHH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETAa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHE OiHIITeHHA M (oTod(pderra, 3aKOH COXpPAaHEHUsT JHEPruu, 3aKOH
COXPAaHEHHUs HMITYJIbCA, 3aKOH COXPAaHEHHUS DJJICKTPUYECKOTO 3apsiaa, 3aKOH COXPaHEHUs
MaccoBOI'0 4HMCla, MOCTylaThl bopa, 3akoH pajnOakTUBHOIO pacraja, Mpu 3TOM paziuvaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA, €ro0 MaTeMaTUYeCKOE BBIPAXKEHHUE U YCJIOBUS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/ICTIATh HaNpaBlieHUE BEKTOpa MHAYKIWHA MArHMUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;

CTPOMUTH U OMHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOHM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI [0 HCCIEIOBAaHUIO0 (PU3NYECKUX SBICHUM U IPOLIECCOB C
WCTIONIb30BAaHMEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEHHH: Tmpu 3ToM  (OPMYyIHpPOBATH
npobiieMy/3agadyy ¥ TUMNOTE3y Y4eOHOrOo OKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MpeIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE H3MEpPEHMs (U3UYECKUX BEIMYMH, MPH ITOM
BBIOMpATh ONTUMAJBHBIA CIIOCO0 W3MEPEHUS W HWCIOJB30BaTh W3BECTHBIE METOJbI OILICHKU
IOTPELIHOCTEN U3MEPEHN;

MCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCITIOIH30BAHUEM MPSMBIX HU3MEPECHHUIA:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOJIYYEHHONW 3aBUCHMOCTHU
¢u3nyeckux BEIMYMH B BUAE TaOMUI W TpaduKoB, JAeIaTh BBIBOJIbI IO pe3yibTaTaM
WCCJICTOBAHMSI;



coOmrofaTh mpaBuiia O€30MacHOrO TpyJda MPU MPOBEACHUU HCCIEIOBAaHUM B paMKax
y4eOHOr0 OSKCIEpUMEHTa, Y4eOHO-UCCIEIOBATENIbCKOW U TPOEKTHOM JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyA0BaHMUS;

pemiaTh pacu€THBIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, HCIOIb3Ys
(bu3MYecKue 3aKOHbI U MPUHIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJ]a4ll BEIOUPATh (PU3UUYECKYIO
MOJIeIb, BBIICTATh (PU3MUYECKHE BETUYMHBI U (POPMYJIBI, HEOOXOAMMBIE JIsi €€ peIIeHHUS,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEATLHOCTh MOJYYEHHOIO 3HAYE€HUS (PU3NYECKON BETUUNHBL;

pelmaTh KaueCTBEHHBIEC 3a/1aUd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUHMBYIO LEMOYKY
pacCykJIeHUU ¢ OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PM3UUECKUE SIBJICHUS;

UCIIONIb30BaTh MPU pEHICHHH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTHUH JIJIsl MOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALNA U MPEICTABICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHONM HH(pOpPMAIMK, TMOJYYCHHON M3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATh MOJyYaeMylo HHPOPMAILIUIO;

OOBSACHATH NPUHIUIIBI ACUCTBUS MAINH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3andaTrh
YCIIOBHSI MX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEAHEBHOM KU3HU;

MPUBOANTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apyOECKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TMOBCEAHEBHOM JKHU3HM JUIA
oOecniedyeHus 0€30aCHOCTH NP 00pallleHuH ¢ IPUOOpaMU U TEXHUYECKUMH YCTPOUCTBAMU, IS
COXpaHEHUS 30POBbs U COOJIIOJIEHUS HOPM SKOJIOTUYECKOTO TTOBEACHHUS B OKPYKAIOLIEH Cpefe;

paboTatTh B rPYIIIE C BHINOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, IJITAHUPOBATH padoTy
IpyNnbl, palUOHAJIbHO paCHpelneisaTh OO0S3aHHOCTH U IUJIAaHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalUsIX, aJ€KBAaTHO OLICHMBATh BKJAJ Ka)KJIOTO W3 yYaCTHHUKOB I'PYNIBI B
pelIeHre paccMaTpuBaeMon MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ii/mn HanmenoBanue pas3aesioB ¥ TeM IPOrPaMMbI KOHTpO/ILHbIE MpakTHueckue (undpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bubnunoreka LIOK
1.1 MarnuTHO€ noje. DIeKTPOMArHUTHAsE UHIYKLUS 11 1 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHW4YeCKHUE U JICKTPOMAarHUTHBIE KOJIeOaHMs 9 https://m.edsoo.ru/7fA1c97¢
bu6nmorexa LIOK
2.2 MexaHuuyecKue 1 3J€KTPOMarHUTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubnmorexa LIOK
23 Onrika 10 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI crieNMaIbHON TEOPUU OTHOCUTEIIBHOCTH 4 1 Bubmuorexa LIOK
https://m.edso0.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nmoteka IHOK
4.1 DneMeHThl KBAaHTOBOW ONTHKHU 6 httgs://rz.:dsogrou/7f41097c
4.2 Ctpoenue atoma 4 bubmorexa [JOK

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

43 AATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ]s;IK?SHE;T;:)?S/S £41c97¢
Uroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ﬁg{in;;T:éiggﬁ £41c97¢
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi

[TocTosiHHBIE MATHUTHI U UX

1 B3auMoieiicTBue. MaruutHoe noJie. Bektop 1 bubmuorexa [JOK
MarHUTHOW UHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITUU
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.

2 OmelT Opcrena. Bzanmonelicteue 1 Bubmorexa ITOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlabopaTtopnast pabora «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO IOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cunia Ammiepa. Jlaboparopnast pabota 1 1 bubnuotexa [JOK
«Hccnenosanue neicTBUS TOCTOSIHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MArHUTHOTO TOJIS HA

5 BHXK s 3apshKeHHyr0 yacTuiry. Crra 1 bubmorexa HOK
ABIDIYIIYIO P yio my https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
DnekTpoMarouTHas UHAyKIus. [lotok

5 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykuu Papanes

7 JlaGoparophas pabota «MccienoBanue 1 1 bubnnoreka [JOK
SIBJIEHUSI DJIEKTPOMAarHUTHOW UHIYKIUID) https://m.edsoo.ru/ff0cal50

8 NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH. 1 bubmuorexa [JOK

OJIC caMOMHAYKIIMUA. DHEPTUS MAarHUTHOTO

https://m.edsoo.ru/ff0ca600
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IOJIAI KaTyHIKHU C TOKOM. 3JI€KTpOMaI‘HI/ITHOG
I10JIC

TexHuyeckue ycTpoicTBa U UX MPUMEHEHHE:
MOCTOSIHHBIE MarHUTHI, JICKTPOMArHUTHI,

o AJIEKTPOJIBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS NIeYb

10 O6o06maromuii ypok «MarauTHoe 1oJie. bu6mmoreka [IOK
DJIEKTPOMAarHuTHasE MHTYKIIHS» https://m.edsoo.ru/ffOcab82

1 KonTposnbHas paborta no teme «MaruutHoe bubnuorexa [JOK
nosie. DJIEKTPOMarHuTHasE MHIYKLUSD) https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXAHUYECKHE KOJICOAHHUS.

12 I'apmonunueckue xonebanus. Y paBHeHHE bubnnorexa [HOK
rapMoHHYeCKHuX KoneOanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlabopaTtopHas pabora «Hccnenoanue

13 3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHMi
rpy3a Ha HATH OT JTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbnblit koHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOAHHS B UACATHBHOM
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY bubmmorexa [JOK
https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JICKTPOMArHUTHBIMHU
KOJIeOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 SHEPTHH B UACATHHOM KOJeOaTeIbHOM Eubmorexa I[OK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBnenue o 3aTyxarONMX KOJIeOaHUSIX.

16 BriHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuU . bubnuorexa [IOK
Pe3onanc. BeiHyxaeHHbIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KoJeOaHus

17 [lepemennsbiii Tok. CUHYCOUJAIBHBIN bubnuoreka [IOK

[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

https://m.edsoo.ru/ffOcbd34
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TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSKCHUA

Tpanchopmarop. [IpousBoacTso, nepenava u

18 .
noTpeOIeHuE IEKTPUIECKON SHEPTUn
YCTpoHCTBO U MpaKTHUECKOEe MPUMEHEHUE
19 AIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa bubmmorexa LIOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucnonp3oBanus
3IEKTPOIHEPTHH B IOBCEAHEBHON KU3HU
MexaHn4YecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [HOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOAOIbHBIE BOTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnnoreka [JOK
Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMAarHUTHHIE BOJIHBI, UX CBOICTBA U bubnnoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI PaTUOCBSI3U U TEJICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamus
bu6mmoreka [IOK
25 KonTponbnas padora «KosnebaHus u BOJIHBD
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTPaHEHHE CBETA B
26 OTHOPOIHOM cpene. ToueuHbIi HCTOYHNK bubmiorexa LOK
P pexe. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenne n3o0pa>keHui B MIOCKOM bubmmorexa LIOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cera. [lonHOE BHYTpEeHHEE
. bubnmoreka [JOK
28 otpaxkenue. [IpeaenbHbIi yros noJHoro

BHYTPEHHETO OTPAXKEHUs

https://m.edsoo.ru/ff0cd7f6
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JlaboparopHas pabota «3mepenue

bubmuoreka [JOK

29
[IoKa3arelis MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenne n300pakeHUit B JIMH3E.
30 dopmyIia TOHKOH JMH3BI. Y BEIUYCHHE bubmmorexa LIOK
pMYy ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas pabdota «lccnegoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucniepcust ceera. CIOXHBIN cocTaB 6€10ro
32 cera. L[Ber. JlabopaTopHas pabora
«Halnronenue qucrnepcuu cBeTay
WuTepdepenmus cera. Judpakuus cera. bubnuoreka [IOK
33 N
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue npudOpsI U yCTPOCTBA U
yCIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHUIB MPUMEHUMOCTH KJTACCHYECKOM
36 MexaHuKH. [1ocTymaTel crienuaabHOU TEOPUN bubmmorexa [JOK
] 4 1 P https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3amesieHre BpEeMEHH U COKpAIleHNe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus v UMNYJIbC PEIITUBUCTCKOM
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmmorexa [OK
HEL p https://m.edsoo.ru/ffOcfc68
UMITYyJTBCOM. DHEPTHUS MTOKOS
39 KonTposabnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIeIIMATIbHON TEOPUU OTHOCUTEIbHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. SHeprus u bubnuoreka [IOK
UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK

Onpitel A. I'. CroneTosa

https://m.edsoo.ru/ffOcffc4
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3akonbl porodddekra. YpaBHEHHE

. . bubnmoreka [JOK
42 Onnmreitna 1 porodddexra. «Kpacnas https://m.e dsogru /040156
rpanuna» poroaddexra
43 Hasnenue ceera. Onbrtsl [1. H. JIeOenena. bubnnoreka [HOK
XUMHYECKOe IeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE
44 npuMeHeHue: (poTodeMeHT, (OTOIaTUHK,
CoJIHE4Has OaTapesi, CBETOUO/T
45 Pewenue 3anau no reme «JIeMEHTHI bubnuorexa [JOK
KBaHTOBOU OITHUKI https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pesepdopa mo paccessHHIO 0-9aCTHIL. bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
[Imanerapnas mozens aroma
bubmuorexa [JOK
41 Hocrynatst bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenue u noryomenrne GOTOHOB MPU
48 nepey;ozle aToMa C OJTHOTO y(f)OBHH 3H€II))FI/II/I bubmmorexa [JOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Buasl cnektpos
BousiHOBBIE CBOMCTBa yacTull. BosHsl 1e
49 Bpoitnsa. KopnyckyisspHO-BOITHOBOM bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy9CHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pesepdopna mo onpenenenuto cocraBa bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2
pPaOaKTUBHOTO U3TYICHHUS
CgoiicTBa anb(a-, 6era-, raMmma-u3IydeHus.
51 Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
OpTaHU3MBI
OTkpseITHE TIPOTOHA U HeWTpoHa. 30TOMEI.
59 Anbda-pacniaz. IIEKTPOHHBINA U bubnnorexka [JOK

NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JTy4eHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. SlnepHbie
peakuuu. SnepHslii peaktop. IIpodnemsl,
IIEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
AJIEPHON SHEPTETUKH

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

54

DneMeHTapHble YacTulibl. OTKpBITHE
mo3UTpoHa. MeTOo bl HAOIIOICHUS U
pPEruCTpalfy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usnueckoit
KapTHUHBI MUPa»

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

55

Bup 38é3qH0T0 HebOa. Co3Be3nus, sipKue
3BE3/1bI, IUNIAHETHI, UX BUJIUMOE JBUKEHUE.
ConneyHas cucrema

56

57

58

59

60

Comune. ConHeyHas akTUBHOCTE. MICTOYHHUK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE31BI IIIaBHOMH MMOCJIET0BATEIHLHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHBIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposronun CoJIHIIA U 3BE3]

Muineynsiii [1yte — Hama I'anakTuka.
[Tonoxenne n nBmxenne CosHna B
lNanmakTuke. ['anmakTuku. YEpHbIE ABIPHI B
AIpax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

Hepemennsie mpobieMbl aCTpOHOMUHT

61

KonTtponbHas pabota «D1eMeHTHI
ACTPOHOMUU U aCTPOPHUZUKIY

62

O6o6mmaromuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,



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

TEXHOJIOTUYECKOM, COIMAIbHON M ATHYECKOM
cdepax AesITeNLHOCTH YeIIOBEKA

63

64

65

O6o6matromuii ypok. Poibs u Mecto ¢pusznku
Y aCTPOHOMUU B COBPEMEHHON HAYyYHOUI
KapTUHE MHUpa

O6o06matromuii ypok. Pons puzndeckoit
TeopuHu B (POPMUPOBAHHHU TPEJICTABICHHUH O
(bU3HYECKOM KapTHHE MUPa

O6o6maromuit ypok. Mecro pusudeckoi
KapTUHBI MUpPa B O0ILEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O
pHUpOJIe

66

PesepBHBI ypok. MarHuTHOE 1oJ1€.
DNEKTPOMarHuTHas MHAYKIHS

67

68

PesepBubiit ypok. Ontuka. OCHOBBI
CeNraIbHON TEOPUU OTHOCUTEILHOCTH

Pezepnblit ypok. KBanroBas ¢usnka.
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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