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PABOUYAS TPOTPAMMA YUEBHOT'O IMPEJMETA
«DPU3UKA»

nast ooyuaromuxes 10-11 kiaaccos
Ha 2024-2025 yu.r.

ABTOp y4eOHHKA:

10 knace - dusuka. 10 knace: yueb, aus oduieodpasopar. opraHu3auuii: 6a3oBbIil ypOBEHb /T. 1. Msixuwes, b. b.  Byxosues, H. H. Cotckuii; noa pea. H. A.
[MapdenTbeBoid — 2024r.
11 kaacce - dusuka. 10 knacc: yueb, s obuieodpasosar. opraHu3anuii: 6a30Bblil ypOBEHbL / T. 8. Msakumes, b. B. bByxosues, H. H. Corckuii; noa pea. H. A.

TMapgentbeBoit — 2024r.

KoJiuuecTBO 4aCOB:

10 knacc - 68 u. (2 u./Hen)
11 xnacc - 68 u. (2 u./Hen)
Yuureib: Monsikosa A.B (10 A)

Bouarorpan - 2024 r.



MOSICHUTEJIbHAS 3AITUMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHA Ha YPOBHE CPEIHETO o0miero
o6pa3oBaHus pa3paboTaHa Ha OCHOBE IOJNOXKEHHH U TpeOOBaHMH K pe3ysibTaTaMm
OCBOEHHS OCHOBHOI 00pa30BaTeIbHOW IPOrpaMMbl, MPEACTABICHHBIX B OIrocC
COO, a Takxke ¢ y4étoM (efepalbHOH paboyel MPOrpaMMbl BOCIUTAHUS U
KOHLEMNLWX TpenoaaBanus ydeGHoro npeamera «@usukay B 00pa3oBaTelbHBIX
OpraHu3aLusIX Poccuiickoi ®denepauuy, peanu3yroLux OCHOBHBIE
o0Opa3oBaTeNbHbIE IIPOIPAMMBI.

CopepxaHue MpOrpaMMbl M0 (U3MKe HAmpaBleHO Ha (OpMHUpOBaHHUE
eCTECTBEHHO-HAy4YHOM KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mpu
00y4yeHuH X (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/ESTeIbHOCTHOIO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBaHusiM PI'OC COO k
IUJIAHKPYEMbIM JIMYHOCTHBIM, INPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTam
o0y4yeHHsl, a TaK)Ke YYUTHIBAeT HEOOXOAMMOCTb DPEaTH3aLUK MEXIPEIMETHBIX
cBa3ell (DM3MKH C €CTeCTBEHHO-HAyYHbIMHU Y4eOHbIMH IpeaMmeraMu. B Hel
OIIPEEISIFOTCST OCHOBHBIE LIeJIM M3y4YeHHs (U3UKH Ha YPOBHE CPEIHEro OOILEro
oOpa3oBaHusl, TJIAHUPYEMbIEe pe3yJIbTaThl OCBOCHHS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, IpeaAMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3nke BKIHOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE pe3yJIbTaThl [0 rogaM o0yUeHus;

e cozepxaHue yueOHoro npenmMera «Dusnka» 1Mo rogaM o0ydeHHsI.

@Dusuka Kak Hayka o HaubOosee OOLIMX 3aKOHaxX MPHUPOABI, BBICTYIas B
KauecTBE y4yeOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY
3HaHHWH 00 okpyxatoiieM Mupe. I1IKonbHBINA Kype QH3HKH — CHCTEMOOOPA3yOLIUii
IUI €CTECTBEHHO-HAYYHBIX y4€OHbIX IPEIMETOB, MOCKOJIbKY (DU3HUECKHE 3aKOHBI
Jie)KaT B OCHOBE IMPOLIECCOB M SBJIEHUM, HM3y4YaeMbIX XHMHeEH, Ouojoruew,
¢usudeckoir reorpadueii ¥ actpoHomued. Vcrmonp3oBaHHME U aKTUBHOE
NpUMEHEHHe  (QU3MYECKMX 3HAHUH  oOmpenenseT XapakTep ¥ pa3BUTHE
pa3sHOOOpa3sHBIX TEXHOJNOTMH B cdepe JHEPreTHKH, TPaHCIOPTa, OCBOEHHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MaTE€pHAJIOB C 3a/laHHBIMU CBOWCTBAMH W JPYTHX.
W3yyenne ¢GuU3MKM BHOCHT OCHOBHOM BKJIaA B (OPMHPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa OOydYaroluuxcs, B (OpMUPOBAHHE YMEHUN MPHUMEHSThH
Hay4YHBI METOJI II03HAHUS [IPU BBINOJIHEHUH UMM YUEOHBIX UCCIIEI0OBAHMIA.

B ocnoBy kypca (u3HKH 118 YpOBHA CpeAHEro oOuero o6pa3oBaHHs

IMNOJIOXKEH pAa H,Z[eﬁ, KOTOPBIE MOXHO pacCMaTpuBaTh KaK IIPHHIUIIBI €ro
MNOCTPOCHHMUHI.



Hoes yenocmnocmu. B cOOTBETCTBHM C Hell Kypc SIBISETCS JIOTHYECKH
3aBEePLUCHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pasiesioB (GHM3MKH, BKIIOYAET KaK
BOMPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes eeneparusayuu. B cOOTBeTCTBUM C Heil Marepuan Kypca (H3HKH
00beZIMHEH BOKpYr (U3MYecKHX Teopuil. Bemymmm B Kypce sBisercs
(opmMupoBaHKe NpeICTaBICHUNH O CTPYKTYPHBIX YPOBHSIX MaTePHH, BELECTBE M
noJe.

Hoes eymanumapusayuu. EE€ peanusauus mnpeanonaraeT HCIONb30BAHKE
TYMaHUTapHOIO MOTEHIUala (PU3MYeCKOH HayKH, OCMBICIIEHHE CBS3U DPa3BUTHUS
Qu3MKH ¢ pa3BuTHeM OOIECTBA, a TaKKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U 3KOJIOTMUECKUMH POOIEMaMHu.

Hoess  npuxnaonoii  nanpasenemnocmu. Kypc GU3HKM — IIpeamonaraet
3HAKOMCTBO C LIMPOKHM KPYIrOM TEXHHYECKHX M TEXHOJIOTHYECKUX IMPHIIOKEHHH
U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyercss IIOCPEACTBOM BBEIEHHS 3JIEMEHTOB
CONCpXKaHUs, TIOCBAIIEHHBIX OSKOJOIMYECKMM Ipo0JieMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHbl C Pa3BHUTUEM TEXHUKU U TEXHOJOTHM, a TaKKe 00CYyXIeHMs
Ipo0JIeEM pallMOHAIBHOTO IPHPO/IOTIOIB30BAHKS U SKOJIOTNYEeCKOH 6e30MacHOCTH.

CTepXXHEBBIMH 3JIeMEHTaMU Kypca (GH3MKH Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHusi ABNAIOTCS (HU3UYecKkue Teopur ((POpMUpOBAHHE MPEICTABICHHI O
CTPYKType€ MOCTPOEeHUs] (PU3NUECKON TEOPUH, PO (YHIaMEHTAIbHBIX 3aKOHOB H
NPUHLHUIIOB B  COBPEMEHHBIX IMPEACTaBIEHUSX O MPUPOJAE, TPaHMLAX
NPUMEHUMOCTH TEOpUH, JUls ONMCAaHHUS eCTeCTBEHHO-HAyYHBIX SBIECHHH H
IIPOLIECCOB).

CHCTEMHO-IESATENILHOCTHBIH TTOAXOA B Kypce (M3UKH pealu3yercs Mpesk/e
BCEro 3a CYCT OpraHU3alMU 3KCIIEPUMEHTAIbHOH AeATeTbHOCTH O0YYaroLIuXcs.
Jnsg  6a30BOro ypoBHS Kypca GH3MKH — 3TO HCIOJb30BAaHHE CHCTEMBI
(DpOHTANIbHBIX KPaTKOBPEMEHHBIX OKCIIEPUMEHTOB W J1abopaTOpHBIX pabor,
KOTOpbIe B MpOrpaMme Mo (u3KMKe OOBbEeJUHEHbI B OOLIHMI CIIUCOK yYEeHHYECKHX
NPaKTUYECKUX paboT. BelaeneHne B yKa3aHHOM MepedHe J1abopaTOpHBIX pabor,
NPOBOAMMBIX  JIJIi KOHTPOJS W OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMH
00pa3oBaTeNbHOrO MpPOLEcca MCXOOsl W3 OCOOEHHOCTEH IJIaHUPOBAaHUA H
OcHallleHHs: KaOuHera Gusuku. Ilpum 3ToM obecrmeumBaeTcsi OBJIANEHHE
00y4arOMUMMKUCS YMEHHMSAMHU IIPOBOJAWTH KOCBEHHBIE M3MEPEHHs, HCCIIeJOBaHHUS
3aBUCHUMOCTEW ()U3MYECKUX BEJIUYMH M IIOCTAHOBKY OIBITOB TI0 MPOBEPKE
NPpEeaJIOKCHHBIX THIIOTC3.

bonpimoe BHHUMaHue YACTACTCSA PEIICHUHIO pacqéTme U KadYeCTBEHHBIX
3aga4. [Ipu 3TOM [uId pacu&THBIX 3a7a4 NMPHOPHUTETOM SIBISIOTCSA 3aa4d C SBHO
3alaHHOM (PU3NYECKOI MOJIENBIO, MTO3BOJISIOLIME IIPUMEHSATh U3yYeHHbIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OJHOro paszzenia Kypca, TaKk U HUHTErpupys 3HaHHUS U3
pa3HbIX pa3zenoB. [l KaueCTBEHHBIX 3aa4 MPUOPUTETOM SIBJISIFOTCS 3aJlaHUsl Ha
OObsICHEHHE MpOTeKaHUs (PU3MUECKUX SBJIEHUH W TMPOILIECCOB B OKPYXKAIOIIEH
KU3HM, TpeOyromye BbIOOpa (U3WYECKONM MOIeNd Uil CUTyalMH IPaKTHKO-
OpPUEHTUPOBAHHOI'0 XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k maTepuaibHO-
TEXHUYECKOMY oOOecreueHruo ydeOHOro rpolecca 0a30BbIi ypOBeHb Kypca
GU3MKH Ha ypOBHE CpeHero o0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSX
NpeaIMeTHOro KaOuHeTa (U3UKM WM B YCIOBHSX HWHTEIPHPOBAHHOTO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAay4yHOro HHKiIa. B kabuHere (U3MKK HOMKHO OBITH
HeoOxonuMoe JiabopaTopHoe OOOpyIOBaHWE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme no Gu3MKe YYeHHUYECKUX MPAKTHYECKUX PaboT U JeMOHCTPALMOHHOE
obopyoBaHUe.

JleMOHCTpallMOHHOe 00opyaoBaHHe (GOPMHUPYETCS B COOTBETCTBHH C
NPUHLUAIIOM MHWHUMAJIBHOM JOCTATOYHOCTH M OOECIeYMBAeT TOCTAHOBKY
IEPEeYNCIEHHBIX B IporpamMme 1o (u3MKe KIIOYEeBbIX JIeMOHCTpalMi s
UCCIENOBaHUsI  M3y4aeMbIX SIBIIEHMM M  MPOLECCOB, OMIUPUYECKUX H
(byHIaMeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKHUX IIPUMEHEHHUH.

JlabopaTtopHoe oOopynoBaHUWE IS YYEHHYECKMX IPAKTUYECKUX paboT
(dopmupyeTcss B BHI€ T€MaTHYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JAByX oOOywarommxcs. TeMaTHyeckue KOMILIEKTBI
nabopaTopHOro 00OpYyAOBaHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUU AHAJIOrOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEJIBHBIX CUCTEM B BUJE LIU(PPOBBIX JTAOOPATOPHI.

OCHOBHBIMU LIETSIMU U3YUeHUs PU3UKH B 00IIIeM 00pa30BaHHMH SIBIISIFOTCS:

e (GopMUpOBaHHE HHTEpeca W CTPeMJIEHHs OOYYaloIIMXCS K HaydYHOMY
U3YYEHHUIO IIPUPOJBI, Pa3BUTHE UX HWHTEIUICKTYaJIbHBIX W TBOPUYECKHMX
CIIOCOOHOCTEMH;

e Da3BUTHE NPEJCTABICHUI O HAYYHOM METOJe MOo3HaHHus U (OPMHPOBAHUE
UCCIIEI0BATENbCKOIO OTHOLIEHUS K OKPYIKAIOIIUM SBIICHHSIM;

e (GopMHUpOBaHHE HAy4YHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHs
OCHOB CTPOEHHUsI MaTepHH U (PyH/IaMEHTaIbHBIX 3aKOHOB (DHU3UKH;

e (QopMHupoBaHHEe yMEHHU OOBSCHATH SBIECHHS C HCIOJb30BaHUEM
(bu3nYeCcKUX 3HaHWUH U HAY4YHBIX JOKA3aTeNIbCTB;

e (GOpMHpOBaHHE IpPEICTABICHUN O PO (U3UKU Ul Pa3sBUTHS APYTHX
€CTECTBCHHLIX HAYK, TCXHHKHA H TEXHOJIOTHH.

JlocTrkeHHe 3THX Liejiell o0ecreyuBaeTcsi pellieHHeM CIeAYOIIUX 3a1a4 B

Ipolecce U3y4eHus Kypca (GU3MKU Ha ypOBHE CpeHEro oo1iero oopa3oBaHusi:



e IpPUOOpETEHHE  CHCTeMbl  3HaHMH 00  0oOmUX  (U3MYECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUsIX, BKJIIOYAs MEXAHHKY,
MOJIEKYJIADHYIO (U3HKY, OJJIEKTPOAWHAMHUKY, KBAaHTOBYK (QH3HKY U
3JIEMEHTHI aCTPODU3UKH;

e (QopmHupoBaHHE yMeHHH MPUMEHSTh TEOPETUYECKUE 3HAHMUS JUIsl
O0bsCHEHUs] (GU3UYECKUX SBICHHH B TMPHPOAE H IS IPUHATHS
IIPAaKTUYECKUX PELIEHUH B MOBCEAHEBHOM XKH3HU;

e OCBOECHHME CIOCOOOB pelleHHs pa3IMYHBIX 3aJa4 C SBHO 3aJaHHOM
(Gu3nuecKoll Mopenblo, 3alay, IOAPa3yMEBAIOIIUX CaMOCTOSATEIBHOE
co3JlaHue (PU3NYEeCKON MOIeNH, aeKBATHON YCIOBUSAM 3a1a4M;

e IOHMMaHue (U3MYECKUX OCHOB M MPUHIHUIIOB HEMCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHHUS W MPOBEIEHHUS
(HU3UYECKUX SKCIIEPUMEHTOB, aHAJIHM3a M WHTEpIpeTalud HH(OpMAIUH,
OINpeJeNIeHUs] TOCTOBEPHOCTH MOJTYYEHHOTO pe3yIbTara;

e CO3JaHME YCJIOBUM JJIsl pa3BUTHUSI YMEHHM MPOEKTHO-UCCIIEN0BATEILCKOM,
TBOPYECKOH JeSTETbHOCTH.

Ha wusyuenue ¢uzuku (6a30BbIi ypoBEeHb) Ha YPOBHE CpEIHEro OOIIero
obpa3oBanus oTBoaAUTCs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZENIO), B
11 kimacce — 68 "yacoB (2 yaca B HEJEINIO).

[Ipennaraemplii B mporpamme 1o (u3uke mepeyeHb JabOpPaTOPHBIX H
IpaKTUYeCKUX paboT SBIsSeTCS pPEeKOMEHIOBAaHHBIM, YYHUTENb JejlaeT BBIOOp
npoBeleHUsT J1abopaTOpHbIX pPabOT U OMNBITOB C YYETOM MHJIMBHUAYaJlbHbBIX
0COOEHHOCTEHN 00yUaroIUXCS.



COAEP)KAHUE OBYUYEHUSA
10 KJIACC

Pa3nen 1. ®u3uka 4 MeTOAbl HAYYHOr0 MO3HAHHUS

Ousuka — Hayka o npupone. HayuyHble MeToabl MO3HAaHMSI OKPYIKAOILEro
Mupa. Ponp »53KcnepuMeHTa W TEOpUM B Ipoliecce TO3HAHUSI TPUPOJBIL.
DKCIepUMeHT B (U3UKe.

MonenupoBanre (QuU3WYecKuX SIBICHUW W TporeccoB. HaydHble T'MITOTE3BI.
@u3n4ecKue 3aKOHbl U TEOPUU. | paHULIbI NIPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHLUIT COOTBETCTBHS.

Pone u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON Hay4YHOW KapTUHBI
MHpa, B [IPAKTUYECKOMN IESATEIIbHOCTH JIOAEH.

Jlemoncmpayuu

AHanoroBble ¥ 1LU(ppOBbIE H3MEpUTENbHBIE NPUOOPHI, KOMIIBIOTEpPHBIE
JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBMKeHHE. OTHOCHTENIPHOCTh MEXaHWYECKOro IBHIKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerieHue, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOpEeHUE MAaTepUaIbHOM TOYKH, UX TMPOEKLUMH Ha OCH CHUCTEeMbl KOOpIWHAT.
CrnoxeHue nepemMeleH’i 1 CI0KEeHHe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOe mpsiMOJiuHelHoe aBmkeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHWs, IIyTH U IepeMeLleHUs
MaTepUajJbHOU TOYKUA OT BPEMEHH.

CBobonHoe mageHue. Y cKopeHre CBOOOIHOTO MaeHHs.

KpuBonuneliHoe  nBWXeHue. J[BH)keHHME  MaTepUallbHOM TOYKH MO
OKPY>KHOCTH C MIOCTOSIHHON 1O MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAs
-.ckopocTs. [lepuon u yactora obpamenus. LleHTpocTpeMuTeIbHOE YyCKOpPEHHE.

TexHUYeckue yCTpOWCTBA M IMpPaKTUYECKOe TMPUMEHEHHUe: CIHIAOMETD,
IBHXEHUE CHAPSIOB, LIENIHbIE U peMEHHBIE TIEpeaaydH.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WIIOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBHKEHUS.

[IpeobpazoBaHue IBHKEHUM C UCTIOJIb30BAHHUEM MMPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe’keHHOM MPOCTPAHCTRE.

HaOnronenue nBUKeHHS Teja, OPOILIEHHOTO IIOJ YIVIOM K TOPH30HTY H
TOPU30HTAJIBHO.



M3MmepeHre yCKOPEeHUs! CBOOOIHOIO MaeHusl.

HanpaBneHre CKOPOCTH IPH JBHIKEHUH 110 OKPYIKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabombl

M3yueHne HEpaBHOMEPHOTO [IBIKEHHS C LIEJIBIO ONpe/eeHHs] MIHOBEHHOH
CKOpOCTH.

HccnenoBaHue COOTHOIIEHHS MEXIy IyTsIMH, NPOMIEHHBIMM TeJlIOM 3a
nocjaeoBaTeIbHbIe paBHbIE IPOMEXYTKM BpPEMEHHU TMpU PaBHOYCKOPEHHOM
IBUKEHUH C HAYaJIbHON CKOPOCTBIO, pAaBHOM HYITIO.

W3y4yeHue IBIDKSHUS LIAPHKA B BA3KOH KUIKOCTH.

W3yueHue IBIKEHUS Tela, OpOLIEHHOrO FOPU30HTANIBHO.

Tema 2. Junamuka

[Mpunmun  otHocutensHoctd  lammnes. Ilepeeid  3akon  HbloToHa.
WHepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cyneprnosuiuu cui. Bropoi 3akon HptoToHa
11 MaTepranbHOU ToukH. Tpetnit 3akoH HproTOHA 17151 MaTepUalIbHbIX TOYEK.

3akoH BcemupHOro TsroTeHus. Cuna TskecTu. IlepBas KkocMHYecKas
CKOPOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bussl Tpenus (moxosi, cKoibxeHus, kauenus). Cuna tpenust. Cyxoe
Tperne. CUla TPeHUs! CKOJIBXEHHUS U CHila TpeHHs nokos. KoadpuiueHT TpeHus.
Cuia COnmpoTUBIIEHUS IPY JBUKEHHUH Tejla B XKUIKOCTH U rase.

[MocTymarenbHOe U BpallaTeIbHOe IBHKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBl OTHOCHUTENLHO OCH BpamleHus. Ilnedo cuibl. YcinoBus
paBHOBecHsI TBEPAOIO Tea.

Texuuueckre YyCTpOWCTBa U TNPAKTUUYECKOE TNPUMEHEHHE: MOJIINITHUKH,
JBHDKEHHE UCKYCCTBEHHBIX CITy THUKOB.

Jlemoncmpayuu

SIBneHre UHEPLIUH.

CpaBHeHHE MacC B3aUMOJIECHCTBYOIIMX TeJl.

Bropoii 3akoH HeroToHa.

H3zmepenue cui.

Cno)xeHue Cul.

3aBHCHMMOCTD CHJIBI yIIPYTOCTH OT Ae(OopMalyu.

HeBecomMocTb. Bec Tena npu yCKOpeHHOM IOAbEME U MAICHUU.

CpaBHEHUE CUJI TPEHUS TIOKOSI, KAYEHHsI U CKOJIBXKCHHUS.

VYciioBust paBHOBecHs TBEPAOTO Tea. Buabl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabombi

M3y4eHre IBHKEHUs OpycKa 110 HAKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOLIMX B MIPYXKHUHE U
pe3uHOBOM 00pas3ile, OT UX AeGopMaluu.

HccnenoBanue YyCIOBHM paBHOBECHs TBEPAOro Tejla, HMEIOLIEro OcCh
BpaLIEHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc MaTepualbHOM TOUKH (Tesia), CHUCTEeMbl MaTepUalibHbIX TOYEK.
NMIryieC cUJIbBl M U3MEHEHHE HUMITyJibca Tejla. 3aKOH COXPAaHEHUs HUMILYJIbCa.
PeakTuBHOE ABUKEHHE.

Pa6ora cuibl. MOILIHOCTE CUJIBI.

KuneTnveckass SHeprusi MaTepHallbHOH TO4YKH. TeopemMa 00 H3MEHEHHUH
KMHETUYECKOU SHEPTUH.

[ToreHunanbHas SHEprusl. [ToTeHuuanpHas SHEPrus yIIpYTro
nehOpMHpPOBAaHHOW  TPYXXUHBI.  [loTeHIManbHas  SHeprusi Tejga  BONM3M
MTOBEPXHOCTH 3eMIJIH.

[loreHumanpHble W HenmoTeHUWaidbHble  cuibl.  CBs3p  paboThI
HEMOTEHLMAIbHBIX CHJI C HU3MEHEHHEM MEXaHWYeCKOH JHEpruM CHUCTEMbl Tell.
3aKOH COXpaHEHHUs MEXaHUYEeCKOU SHEepruHu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuyeckre yCTpOMCTBA U MpPaKTUYECKOe TMPUMEHEHUEe: BOJIOMET, KOMED,
NPY>XUHHBIM MUCTOJIET, ABUKEHHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeaktuBHOE IBUXXEHHE.

Ilepexon MOTeHIMAIBHON SHEPTUU B KUHETUYECKYIO M 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmoeie pabomuoi

N3yueHue aOCONIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIbI C U3MEHEHUEM MeXaHWYECKOW DHEPTruu
Tejla Ha IIpUMepe pacTsHKEHUs PE3UHOBOTIO XKIyTa.

Pa3nen 3. Monekyasipuasi pu3MKa H TEPMOAHHAMHKA

Tema 1. OcHO6bI MONIEKYIAPHO-KUHEMUYECKOU mMeopuu

OcHOBHBIE NOJIOXKEHUSI MOJEKYIISIPHO-KUHETUHYECKOW TEOPHH U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBHKEHHS U
B3aHMOJENCTBUSl YaCTHL] BelecTBa. MoJenu CTpOeHHs TIa30B, XHIKOCTEH W
TBEPIBIX TeJ U OOBSICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojeei. Macca u
pa3mepsl MoJiekyl. KonndecTBo Bewectsa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana Temmneparyp
Llenbcus.



Mopens  ugeanpbHoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KAHETHYECKOW TEOPUH HICAJbHOrO rasa. AOCOIIOTHAs TeMIleparypa Kak Mepa
cpelHell KMHETHYECKOW OSHEpruy TeIUIOBOrO JBM)KeHMs dactul rasa. Illkama
temneparyp Kenbuna. ['a30Bble 3akoHbL. YpaBHeHue MenaeneeBa—KianeipoHa.
3axoH [lanpToHa. M30mpornieccsl B UAE€AIBHOM ra3e ¢ IOCTOSHHBIM KOJHYE€CTBOM
BemlecTBa. [ paduueckoe MpencTaBIEHUE M30MPOLECCOB: HM30TEpMa, H30XO0pa,
u3obapa.

TexHHYECKHE YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TEePMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmbITEL, OKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpraHUYECKUX COCIUHEHHH.

OmnbIThl 110 ARG Y31 XKUIKOCTEN U I'a30B.

Moenb OpOyHOBCKOI'O IBHIKEHHUS.

Mopens onbita llITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBaHHE MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUSL.

Moienb, HILTFOCTPUPYIOLIAs IPUPOAY AaBIEHUs ra3a Ha CTeHKH COCyaa.

OneIThl, W/UTFOCTPUPYIOIIME YpPaBHEHHE COCTOSHHMS HIEAJIbHOIO rasa,
H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomaoi

OmnpesieneHre Macchl BO3AyXa B KJIACCHOH KOMHATe€ Ha OCHOBE M3MEpEeHHH
00bEMa KOMHATEI, IaBJICHUs U TeMIIepaTypbl BO3/lyXa B HE.

UccnenoBanue 3aBUCUMOCTH MEXIY IMapaMeTpaMU COCTOSIHUS Pa3peKeHHOro
rasa.

Tema 2. OcHo6bl MEepMOOUHAMUKU

TepMonuHaMHuUecKas cucTeMa. BHYTPEHHSS >Heprus TepMOIUHAMHYECKOH
cHcTeMBI U criocobbl eé u3meHenus. KonudyecTBo TermnoTsl U paboTa. BHyTpeHHsIs
SHeprus  OJHOATOMHOrO  HJealbHOro  rasa.  Bumel  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3IIydeHUe. Y IelibHasi TeIJIOEMKOCTh BELLECTBA.
KonudyecTBO TETUIOTHI IPHU TEILIONEpeaAaYe.

[Tousstue 06 anuabatHOM Tmpouecce. [lepBblli 3aKOH TEPMOAMHAMUKH.
IIpuMeHeHHe MEpBOro 3aKOHAa TEePMOAMHAMUKM K H3ompoleccam. ['papuyeckas
UHTEepIpeTanus paboThl rasa.

Bropoii 3ak0H TepMoIuHaMuKu. HeoOpaTuMOCTh MPOLIECCOB B IPUPOAE.

TeroBele  MamuHbl.  [IpWHOMIBI ~ OEHCTBHUS  TEIIOBBIX  MAIIHH.
[IpeoGpa3oBanusi SHEPrMd B TEIUIOBBIX MamMHax. Kod(Q@HIMEHT MoIe3HOro
neiicTBusi TeruioBo MammHbl Llukn KapHo M ero KOo3(QQHUIMEHT I0JIe3HOro
neficTBUA. DKOJIOrHYeCKre MpodieMbl TEILIOOHEPTE€THKH. '



TexHuyeckne yCTpPOWCTBA U MpPaKTHUECKOe IPUMEHEHHE: [BUTraTellb
BHYTPEHHEr0 CropaHusi, ObITOBOM XOJIOAUIbHUK, KOHIHLIHOHED.

Jlemoncmpayuu

W3MeHeHHe BHYTpPEHHEW JHEpPruu Tejla MPU COBEPLIEHUH pPaOOThI: BBUIET
npoOKU M3 OYTHUIKH IOJ] IEeWCTBHEM CXKaTOro BO3[yXa, HarpeBaHue s¢upa B
JaTyHHOH TpyOKe myTéM TpeHus (BUAEOAEMOHCTpALMs).

M3MmeHeHHe BHYTpPEHHEH SHEpruy (TeMIepaTyphl) Tea Npyu Telionepeaaye.

OneiT 1O aguabaTHOMy paCIIUPEHUI0 BO3Ayxa (OMBIT C BO3YLIHBIM
OTHHUBOM).

Mouenu napoBoi TypOHHBI, IBUraTellsl BHyTPEHHEIO CrOpaHusi, p€aKTHBHOTO
JIBUTATEJISL.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomeol

N3mepeHue yaenbHONU TENI0EMKOCTH.

Tema 3. Azpezamnbie cocmoanua eeuwjecmea. Pasoevie nepexoosl

[TapooGpa3zoBanue U KoHAeHcauus. McnapeHue U KuneHue. AOCOIIOTHAs U
OTHOCUTEJIbHAS BIIAXKHOCTh BO3Myxa. HacellleHHbIH map. YienbHas TeIIoTa
napooGpa3oBaHusl. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUs OT JaBJIE€HUS.

Teépnoe teno. Kpucrammuyeckue U amopdHbie Teaa. AHU30TPOIUS CBOHCTB
kpuctauioB. JKunkue kpuctauibl. CoBpeMeHHble MaTepuanbl. IlinaBienue u
KpHCTaJLTU3aIus. Y IesibHas Teriora miasneHus. Cyonumarusi.

YpaBHeHUE TEIJIOBOrO OanaHca.

TexHUYeCKHe YCTPOHCTBA M MpPaKTUYECKOe TMPUMEHEHUe: TUTPOMETP H
IICHXPOMETP, KaJIOPUMETP, TEXHOJIOTMH MOJy4YeHUs] COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIe HAHOMATePHaJoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHbIX 1aPOB.

Kunenue npy NOHMKEHHOM JaBJICHUHU.

CniocoObl U3MepeHHs BIaXKHOCTH.

Hab6mroeHne HarpeBaHus U IUJIaBJIEHUS] KPUCTAIJIMYECKOT O BEILEeCTBa.

JleMOHCTpaLKs KPUCTAJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepeHne OTHOCUTENbHOM BIaXXHOCTH BO3yXa.

Pa3znen 4. JnekTpoaHHAMHKA
Tema 1. Dnekmpocmamuka
DieKkTpu3aluus Tel. JJIeKTpuueckuid 3apsia. JBa BHAa SIEKTPUYECKUX
3apsanoB. [IpOBOMHUKH, IOUIEKTPUKUA M TOJYyNPOBOAHHKU. 3aKOH COXPaHEHHS
AJIEKTPUYECKOTO 3apsija.
BsaumopeiictBre 3apsiioB. 3akoH KynoHa. ToueuHblil 271€KTpUYECKUH 3apsl.
DnexkTpuyeckoe rmosie. Hanpsok€HHOCTH  anekTpudeckoro mons. IlpuHuun



CYIEPIIO3UIIMU 3JIeKTPUUECKUX Nojield. JIMHuM HampsDKEHHOCTH 3JI€KTPHYECKOro
MOJIAL.

PaGora cunm  snekrpocratudyeckoro  mois.  Ilorenuman.  PasHocTh
NOTEeHUHAJIOB. [IpOBOMHUKM M AMINEKTPUKH B IJIEKTPOCTATHYECKOM  TIOJIE.
JlnanekTpudeckas IPOHUIAEMOCTb.

DnexTpoéMkocTh. KoHIeHcaTop. DIeKTpOEMKOCTD IMJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHIEHCAaTopa.

TexHuYecKre YCTPOWCTBA U IPAKTHYECKOE TMPUMEHEHHE: DJIEKTPOCKOTI,
3]IEKTPOMETP, JJEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMMPOBAIbHBIN anmnapar, CTpYHHBIA PUHTED.

Jlemoncmpayuu

Y CTpOHCTBO U MPUHLIMII IEHCTBHUS 3JICKTPOMETpA.

B3aumoeiicTBHe HAIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TeJl.

[TpOBOJHHUKHU B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTUyecKas 3aluTa.

JIMDIEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.

3aBHCHUMOCTH JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOIIaau
ITACTHH, PACCTOSHUS MEXy HUMHU U TUIJIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHIEHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHuvie pabomwl

M3mepeHue 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannbstii anekmpuueckuii mox. ToKu 6 paznuunblx cpeoax

DNEeKTPUYECKHA TOK. YCJIOBUS CYLIECTBOBAHUS JJIEKTPUYECKOro TOKa.
Uctounuku Toka. Cua Toka. [IocTOSIHHBIN TOK.

Hamnpspkenue. 3akoH OMa i y4acTKa Lemu.

DJIEKTPUYECKOE CONPOTUBIEHHE. Y IENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBareiabHOE, HapaJlieIbHOE, CMEIIaHHOE COeIMHEHNE MPOBOIHUKOB.

PaGota snmekTpuueckoro Toka. 3akoH Jkoyns—Jlenma. MomHOCTb
3JIEKTPUYECKOIO TOKa.

DNEeKTPOABKIKYIasl CUJla U BHYTPEHHEE COINPOTHBICHHE HUCTOYHHUKA TOKa.
3axon OMa 115 OJHOM (3aMKHYTOM) 2JieKTpudeckoil nenu. KopoTtkoe 3aMbIKaHUE.

DIeKTpOHHAsi  NPOBOAMMOCTB  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHBIIEHUS] METAJUIOB OT TeMnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DeKTpUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOJHUKH. CoOcTBeHHas %} IIpUMECHast MIPOBOIUMOCTb
nonynpoBoaaukoB. CBoiicTBa p—n-nepexo/a. I1omynpoBoIHHKOBbIE IPUOOPBIL.

DNeKTpUYECKHA TOK B  pacTBOpax M  paciulaBaX  3JIeKTPOJIMTOB.
DNEKTPOJIMTHYECKAS TUCCOLHALINS. DIEKTPOIIH3.




DneKTpHYeckuil ToK B razax. CaMOCTOSTENbHBIH M HECaMOCTOSTE/IbHBIM
pa3psia. Monnus. [1na3ma.

TexHu4yeckre YyCTPOMCTBA U IPAKTUYECKOE MPHUMEHEHHE: aMIepMeTp,
BOJIGTMETDP, PEOCTAaT, HMCTOYHMKM TOKA, 3JIEKTPOHArpeBaTellbHble MPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE PUOOPBI, TEPMOMETP COTIPOTUBIIEHHS, BAKyyMHBIH O],
TepMHCTOPBI U POTOPE3UCTOPBI, TIOJTYTIPOBOAHUKOBBIN MO/, IallbBAHUKA.

Jlemoncmpayuu

Vi3MepeHue CUIIbI TOKA ¥ HATIPSDKEHHUS.

3aBUCHMMOCTh COMPOTHUBJICHUS UWIUHIPUYECKUX NPOBOJHHUKOB OT JUIHHBI,
IUIOIA/IM TIOTIEPEYHOr0 CEYEHHs M MaTepuala.

CMellaHHOe COeTMHEHUE ITPOBOIHUKOB.

[IpsiMoe wM3MepeHHe SIEKTPOABMKyLIeH cuibl. KoOpoTkoe 3aMbIKaHHe
raJbBaHHYECKOI'o 3JIEMEHTA M OLIEHKa BHY TPEHHErO COIPOTUBIICHHUS.

3aBHCHUMOCTH COMPOTUBIICHUS] METAJLJIOB OT TEMIIEPATYPhI.

[TpoBOOMMOCTb 3JIEKTPOIUTOB.

VckpoBoii pa3psi ¥ IpOBOJUMOCTh BO3yXa.

OIHOCTOPOHHSSI IPOBOAMMOCTE AHOAA.

Vuenuueckuii sxcnepumenm, 1a60pamopHsie pabombi

M3ydeHne CMEIaHHOIO COEIMHEHHS PE3UCTOPOB.

M3MepeHre 3I€KTPOIBIKYILEH CHIIbl UCTOYHHKA TOKA M €ro BHYTPEHHETO
COTPOTHUBJIEHUS.

HaGmroneHue 31eKTpoinsa.

MexnpeamMeTHble CBSI3H

Hsyuenue Kypca ¢usuku 6a3oBoro yposHs B 10 kiacce OCyILIECTBIAETCA C
y4ETOM COJepXKaTeJIbHBIX MEXIIPEJIMETHBIX CBf3el € KypcaMM MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Meoicnpeomemnole nonamus, CBA3aHHbIE C HU3yYe€HHEM METOJO0B HAy4YHOTO
MO3HAHMA: sBIEHHME, Hay4HbId (akT, rurnoresa, (U3HYecKas BeIWYHMHA, 33aKOH,
TeopHsi, HAOJII0IeH e, IKCIIEPUMEHT, MOJIEIMPOBaHKE, MOZIENb, U3MEPEHHUE.

Mamemamuxa: pellleHHe CHCTEMbl YpaBHEHMH, JHHelHas QyHKLIS,
napaGoia, runep6osia, ux rpadUKy ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPMIOHOMETPHYECKOE TOKAECTBO,
BEKTOPBI U UX IMPOCKIHNH Ha OCH KOOpJAHHAT, CJIOKCHHC BEKTOPOB.

Buonozus: MeXaHHYECKOe IBHKEHHE B JKHBOW mpupoje, Auddysus, ocMoc,
TemI000MeH XUBBIX OPraHU3MOB (BH/BI TEIUIONEpeiadl, TeMIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUSA B )KMBOW NPUPOJIE.

Xumus: IACKPETHOE CTPOSHHE BEIeCTBa, CTPOEHHE aTOMOB U MOJIEKYJI, MOJIb
BelllecTBa, MOJISIDHAS Macca, TeIIOBble CBOMCTBA TBEPABIX Tell, JKHAKOCTEH H




ra3oB, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKas AUCCOLMAINA,
rajJbBaHUKA.

Teozpaghus: BaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: TpeoOpa3oBaHUE IBUXEHUH C HCIOJIb30BAHHEM MEXaHU3MOB,
y4éT TpeHWs] B TeXHHKE, MOJLIMIHKUKHK, HCIIOJIb30BaHHE 3aKOHA COXPaHEHUs
HMIyJbca B TeXHHKe (pakera, BOJOMET U JIpyrue), ABUraTellb BHYTPEHHETO
cropanus, napoBasi TypOuHa, ObITOBOM XOJNOJAMIIBHUK, KOHAUIUOHED, TEXHOIOTHH
MOJNy4YeHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIe HAHOMAaTEpHANOB, U
HAHOTEXHOJIOTHH, SIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIeHHe >JeKTponpudopos,
KCEPOKC, CTPYWHBIN NPUHTED, 3JIEKTpOHArpeBaTeIbHbIE puoOOpBI,
3IIEKTPOOCBETUTENIbHBIE IIPUOOPBI, rajlbBAaHHUKA.

11 KJIACC

Pasznen 4. Jj1eKTPOAHHAMHKA

Tema 3. Maznummnoe noje. INeKmMpoMacHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl. B3aumojeldcTBUe  ITOCTOSIHHBIX ~ MarHUTOB.
MaruuTtHoe Imojie. BekTop MarHUTHOM MHIyKUuW. I[IpuHIMNI Cyneprno3uuuu
MAarHUTHBIX TONeil. JIMHUM MarHuTHOM WHIyKiMd. KapTuHa NMHMHA MarHUTHOW
UHIYKITUH TI0JIs TOCTOSIHHBIX MarHUTOB.

MarsutHoe MoJie MpOBOJAHHMKAa ¢ ToKoM. KapThHa JHMHHK HWHAYKIHH
MarHUTHOI'O II0JIS JJIMHHOTO MPSMOr0 IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
NPOBOJIHUKA, KaTyIIKH ¢ TOKoM. OneIT Opcreaa. BzanmoaencTBre NPOBOAHUKOB C
TOKOM.

Cuta Amriepa, €€ MOy Ib U HallpaBJIEHHE.

Cuna Jlopenua, e€ MOyJIb U HanpaBiieHUe. [{BHKEHHE 3apsSHKEHHON YacTHIIbI
B OJJHOPOJHOM MarHUMTHOM IIOJI€. Pab6ota cunbl JlopeHna.

SIBneHHe 3JIeKTPOMAarHUTHOW WHAyKuuH. [IOTOK BeKTOpa MAarHHUTHOM
VHAYKIMA. ONEKTPOABMXKYyLias CHla MHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun apanest.

BuxpeBoe 3JIeKTpHUYECKOe TMoJie. OJIEKTPOABHKYIIas CUla HHAYKUHH B
IPOBOJHKKE, JBUXKYLIEMCS MOCTYNATENbHO B OTHOPOJIHOM MarHMTHOM II0JI€.

IIpaBuino Jlenna.

WHOyKTUBHOCTh. SIBIEHHWE CAaMOMHIYKIHMH. OIIEKTPOJABIDKYILas —CHJa
CaMOMHIYKILIUH.

DHeprusi MArHUTHOTO T10JI1 KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE IOoJIE.

TexHUYeCKHE YCTPOMCTBA W TPAKTUYECKOE IPUMEHEHHE: MOCTOSHHbIE
MarHuThl, D3JEKTPOMArHUTHI, 3JIEKTPOABHUIaTellb, YCKOPHTEIH 3JIEMEHTapHBIX
YaCTHII, HHyKIMOHHAs MeYb.



Lemoncmpayuu

OmnsiT Dpcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOTO IMMy4YKa MarHUTHBIM I1OJIEM.

JIMHMM UHIYKUHAUA MarHUTHOTO I10JIS.

B3auMopericTBre 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amriepa.

JleiicTBre cuibl JIopeHIa Ha HOHBI DJIEKTPOJIMTA.

SIBNeHHe 3JIeKTPOMArHUTHON UHIYKLIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTE 3JIEKTPOBIKYIIEH CUIIBI MHIYKLHMHA OT CKOPOCTH H3MEHEHHs
MarHMTHOT'O MIOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomboi

M3y4eHre MarHUTHOTO T10JIsI KaTyLIKH C TOKOM.

HccnenoBanue OeHCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON UHIY KIIMH.

Pasnen 5. KoJsieOaHus H BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KO1e0aHUA

KonebarenbHass  cucrema. CBoOomHble — MeXaHM4YecKue  KojebOaHus.
I'apmoHuueckue Konebanus. [lepuos, 4acToTa, aMIIMTyda W dasa KosjebaHHI.
[IpyKUHHBIN MasTHUK. MareMaTUUecKUil MasTHHMK. YpaBHEHHE IapMOHHYECKHX
konebanuit. IIpeBpalieHre SHEPTUK IPA FrapMOHUYECKUX KOJIEOaHHSIX.

KoneGatenbHblit KoHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KonebaHus B
UaealbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrMs MEXAY MEXaHUYECKUMH H
3IeKTPOMAarHUTHbIMU KoiebanusiMu. Popmyna Tomcona. 3aKoH COXpaHEHHMs
SHEPTHH B U/I€AIBHOM KOJIe0aTeIbHOM KOHTYpe.

INpeacraBiieHrHe O 3aTyXaroLIMX KojeOaHusX. BbIHYKACHHBIE MEXaHUIECKHE
xosiebanusi. Pe3oHaHc. BeIHYKIE€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHHSI.

[lepemennblii  Tok. CHHyCOUIANbHBIH TepeMeHHbIH TOK. MOIIHOCTb
IEPEMEHHOr0 TOKa. AMIUIMTYJHOE M JEHCTBYIOLIee 3HAUCHHWE CHIIBI TOKa |
HaTPsHKEHHUS.

Tpanchopmatop. [IpousBoacTBo, mepefada U IMOTpebIIeHUE HIEKTPHIECKOH
SHepruu. DKOJIOIMYECKHE PHUCKH HPU MPOU3BOACTBE 3neKTpodHepruu. KynbTypa
MCIIOJIb30BaHus DJIEKTPOIHEPTHUH B IOBCEAHEBHOM KHU3HHU.

TexHHUYecKue YCTpONCTBA W TPAaKTHYECKOE INPUMEHEHHE: 3JIEKTPHYECKHH
3BOHOK, T'€HepaTop MepeMEeHHOI0 TOKa, JIMHUU 3JIeKTporepeaay.

HHemoncmpayuu

HccnenoBaHue NapaMeTpPOB KojieOaTelbHOW CHCTeMbl (IPYXKWHHBIA WM
MaTeMaTU4eCKHil MasiTHUK).



HabroneHue 3aTyXaroumx KonedaHuii.

VccrenoBaHue CBOMCTB BbIHY)KICHHBIX KONEeOaHUI.

Habmronenue pe3oHaHca.

CB06OIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

OCILMILIOTPaMMBI (3aBUCHMOCTH CHIIbI TOKA M HAIPSKEHUsS OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

PezoHaHc T@pW TMOC/IEOBAaTEIbHOM COEAMWHEHHH Ppe3HCTopa, KaTyIIKH
HHIyKTHBHOCTH U KOHJIEHCATOpa.

Mopens TUHUAU JIEKTPOIIEpeIayn.

Vuenuueckuii sxcnepumenm, 1abopamophwvie pabomol

HccrenoBaHue 3aBUCUMOCTH MEPUOJa MalIbIX KoJjeOaHui Ipy3a Ha HUTH OT
JUIMHBI HUTU U Macchl Ipy3a.

UccnenoBaHue IEPEMEHHOr0 TOKa B ILENM M3  IOCIeN0BATEIbHO
COeIMHEHHBIX KOHIEHCATOPa, KaTyLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOoMaAzZHUMHblE 60JIHbI

MexaHHueckde BOJHBI, ycnoBus pacnpocrpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHHss W IiIMHAa BoOjHBL. [lomepedHble M MPOJOIBHBIC BOJIHBL.
Wurepdepenius u audpakius MEXaHUYECKUX BOJIH.

3Byk. CKOpocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJIHBL. Y CIOBHUS U3JIyY€HHs 3JIEKTPOMAarHUTHBIX BOJIH.
BsanMHas opHeHTalus BekTopos E, B, V B anekrpoMarautHo# BosHe. CBoicTBa
3IIeKTPOMArHUTHBIX BOJIH: OTPaXeHHe, NPENOMIICHHUE, TOoIspu3alus, AuppaKius,
nuHTepdepeHiyst. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[lIkana 3IeKTPOMATHUTHBIX BONH. [IpMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

[TpUHIMITBEI PaIAOCBSA3U U TeNeBUIeHHs. Paqnonokanus.

DNIeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPE/Ibl.

TexHUYECKHE YCTPOMCTBa W NPAaKTUYECKOE IPUMEHEHHE: MY3bIKaIbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKoBas JHAarHOCTHKa B TEXHHUKE M MEJIMIMHE, panxap,
pagvoNpUEMHHK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Ilemoncmpayuu

O6pa3oBaHue U PaCIPOCTPAHEHUE MONEPEYHBIX U ITPOJOIBHBIX BOJIH.

Konebmroleecs Te0 KaKk UCTOYHUK 3ByKa.

HabmrofeHre OTpakeHuUs ¥ IPEeIOMIIEHHS MEXaHUYECKUX BOJIH.

Habmronenue untepdepeHInd U JUPpakuid MEXaHHYECKUX BOJH.

3ByKOBOI pe30HAHC.

Ha6rozieHne CBS3M I'DOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH H
YaCTOTOM KOJIeOaHUM.



WccnenoBaHue  CBOMCTB ~ JJIEKTPOMarHUTHBIX ~ BOJIH:  OTPaKeHHE,
TIpeIoMIIEHHE, TIOJApHU3aLys, M(paKius, HHTepPEPEHLIHS.

Tema 3. Onmuka

eomerpuueckas onTtuka. IIpsAMonMHelHHOe pacrnpocTpaHeHHE CBETa B
onHopoaHo# cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTpakeHHe CBeTa. 3aKOHbI OTpaxkeHHs cBeTa. IlocTpoeHre M300paxeHHH B
TUTOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHbI IPENOMIIEHHUs CBeTa. AOCOOTHBIH TTOKa3aTeb
npenomienus. [lojHoe BHyTpeHHee oTpaxeHue. lIpelenbHbIH yroj MOJHOrO
BHYTPEHHETO OTPaXKEHHSI. |

Jucnepcus cBeta. ClioxHbIi cocTaB 6esoro cBeta. LIBeT.

CoGupatoliie ¥ paccedBaroliye NMH3bL. ToHkas JuH3a. DOKycHOe
PAacCTOSHWE W ONTHYECKas CuUlla TOHKOW nuH3blL IlocTpoenue HU300paKeHUN B
COGHPAIOLINX U PAcCEeUMBAIOIIMX JIH3aX. PopMysia TOHKOH JIMH3BL YBEIHYEHHE,
laBaeMoe€ JIMH30M.

[penensl IPUMEHUMOCTU F€OMETPHYECKON ONTUKH.

BonuoBass onrtuka. Hurepdepenuus cseta. KorepeHTHbIe HCTOYHHUKU.
YcrnoBus HaOMIONEHHS MAaKCHMYMOB M MUHHMYMOB B HHTep(EepeHIHOHHOU
KapTHHE OT ABYX CHH(}a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Jludpakius cpera. JlMbpakuuoHHas peméTka. YCIoBUe HaOMOICHUs
[JTaBHBIX MAaKCMMyMOB TpH TaJ€HHMM MOHOXPOMAaTH4YeCKOro CBeTa Ha
IUGPaKLUOHHYIO PEIIETKY.

IMonsapusanus ceeTa.

TexHUYecKHe YCTPOMCTBa M IPAKTUYECKOE IPUMEHEHHe: OYKH, JyIa,
doToanmnapar, MPOSKUUOHHBIA amnmapar, MHKPOCKOI, TEeJlIECKOI, BOJOKOHHAS
OIITHKa, DU paKUUOHHAs PEUIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsMoMHEHOe pacIpOCTPaHEHUe, OTpaXKEHWe U TIPEJIOMIICHHE CBeTa.
Onrtruyeckue MprUOOpPHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mojienb CBETOBOAA.

WccrenoBanne CBOMCTB M300pakeHUH B IMH3AX.

Mopenu MUKpPOCKOIA, TeJIECKOIIa.

Ha6mronenve nHTepdepeHIny CBeTa.

Ha6mronenne qudpakiiuy CBETa.

HabroeHne qucriepcuy cBeTa.

[Tony4yeHue cieKkTpa ¢ NOMOIIBIO MPU3MBI.

[Toay4eHue CreKTpa ¢ MOMOILBIO TUPPAKIHOHHON PEIIETKH.

Ha6roieHue nosjsipu3aliy CBeTa.

Vuenuueckuii skchepumenm, 1a60pamopHeie pabomul



M3MepeHue moka3aTes PeJoMIIEHHs CTeKIa.
UccnegoBanye CBOWCTB U300paKeHUH B JIMH3aX.
Hab6nroaeHue qucrepcuu CBeTa.

Pa3zgen 6. OcHOBBI CIeIHAIbHOH TEOPHH OTHOCHTE/IbLHOCTH

['paHuIbl  NPUMEHMMOCTH  Kiacchdeckod — Mexanukd.  IlocTynatel
CreMalbHOM TEOPHUH OTHOCUTENBHOCTH: WHBAapUAHTHOCTH MOJYJs CKOPOCTH
CBeTa B BaKyyMe, IPUHIIKIT OTHOCUTEIBHOCTH DHHIITEWHA.

OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIEHHe BPEMEHU U COKpallleHHUE
IUTAHEL.

DHEPrusi U UMITYJIbC PEIATHBUCTCKOW YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPrueil ¥ UMITyJIbCOM PEJSITUBUCTCKOM YaCTHIbL. DHEPrus
TIOKOSL.

Pasnen 7. KBanToBasi pHU3HKa

Tema 1. Dn1emernmot K6AHMOGOU ONMUKU

®otoubl. ®opmyia [Tnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTOW. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpsiTHe U uccnenosanue Gorosddexra. Ompitel A. I'. CroneroBa. 3aKoHbI
dotoadderTa. Ypapuenue Jiinmreiina mns dporosddexra. «KpacHas rpaHdna)
dotorddexra.

JlaBnenue cera. OmbiTel 1. H. JleGenesa.

XHWMHUYECKOe NeICTBHE CBETA.

TexHUYECKHE YCTPOWCTBA M MPAaKTHYECKOe IPUMEHEHHE: (POTOIIEMEHT,
(GoTOmATYHK, COTHEYHas OaTapes, CBETOIUOA.

Jlemoncmpayuu

®oTo3(PEKT Ha yCTAHOBKE C LIMHKOBOM MJIACTHHOM.

HccnenoBanue 3aK0HOB BHelHero Gotoaddexra.

Caeroguon.

ConHeuHas O6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccessHHtO 0 -4acTHLL.
[InanerapHas mopenb aroma. IlocTynarel bopa. M3imy4deHune U IOIJIOLIEHHE
DOTOHOB IpU TEPEXOJE aroMa C OJHOrO YPOBHS 3HEPrWM Ha APYroil. Bumel
criextpoB. CrieKTp ypOBHEH 3Hepruu aroma BOJI0po/a.

BonuoBsle cBoiicTBa yacThil. Boaasl ne bpoiins. KopmycKyisipHO-BOJHOBOM
NyaJIu3M.

CHOHTaHHOE U BBIHYX/I€HHOE U3JlyY€HHE.
TexHH4YEeCKHe YCTPOMCTBA M IPAaKTHYeCKOe HNPHMEHEHME: CIEeKTPajlbHbIH
aHaJIn3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mozens onbita Pesepdopaa.

OmnpenerneHue IIUHBI BOJIHEI Jlazepa.

Habiroienre THHEHYaThIX CIIEKTPOB U3JTyYEeHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a60pamopHsie pabomal

HabmroneHue TMHENYaToro CreKkTpa.

Tema 3. Amomnoe a0po

DKCIIePUMEHTBI, J0Ka3bIBAIOLIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE
panumoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompeneieHMI0  CcOCTaBa
pamuoakTHBHOrO M3nmydenus. CBolictBa anbda-, Oera-, TraMMa-U3JTyHEHUS.
BiusiHre paquoaKTUBHOCTH Ha JKHMBbIE OPraHNU3MBI.

OTKpBITHE NPOTOHA M HelTpoHa. HykioHHas mozens snpa ['efisenOepra—
BaneHko. 3apsn sapa. MaccoBoe 4ucio sapa. M30Tormsl.

Aunbba-pacnag. DJIEKTPOHHBIH M TMO3UTPOHHBIH Gera-pacman. I'amma-
U3JlydeHrne. 3aKOH PaJMOaKTUBHOIO pacrnaja.

DHeprus CBA3M HYKJIOHOB B siipe. S nepHsie cuiibl. Jlepext Macchl sapa.

SInepHble peakuuu. JleneHue u CHHTE3 sep.

Snepubiii peaktop. TepmosimepHblii cunTe3. IIpobiiembl M MEPCEKTHBBI
sAIEpHON SHEPreTHKU. DKOJIOTHYECKUe aCeKThI 1ePHOM SHEPTeTHKH.

DneMeHTapHble YacTULbl. OTKPHITHE TIO3UTPOHA.

MeToabl HaOIIOAEHUS U PErUCTpaLli 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTaIbHbIE B3aUMOAEHCTBHSA. EIMHCTBO (pU3MIECKON KapTUHBI MUPA.

TexHUUYECKHE YCTPOUWCTBA U NIPAKTUUECKOE NPUMEHEHHEe: J03UMETp, Kamepa
BuiibcoHa, SepHbIi peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTUMK MOHU3UPYIOLIUX YACTHII.

Vuenuueckuii skcnepumenm, 1a60pamopHsie pabombt

VccnenoBaHue TPEKOB YacTHIL (110 TOTOBBIM (oTorpadusm).

Pa3zen 8. Dj1eMeHTbI ACTPOHOMHH H aCTPOQH3IHKH

DTansl pa3BUTHsI aCTPOHOMHH. IIpHKinagHOe ¥ MUPOBO33PEHYECKOE 3HAYECHHE
ACTPOHOMHUH.

Bun 3B&3gHoro Heba. Co3Be3ausi, spkue 3BE3IbI, IUIAHETHI, WX BUIAUMOE
IBIDKEHUE.

ConHe4Has cucTeMa.

Connuue. ConueuyHass akTUBHOCTh. Mcrounwk sHepruum CojHuoa #u 3BE3N.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpalbHBIH KiacC —
CBETUMOCTBY». 3BE3bl IVIABHOM IMOCIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» Ui 3B&3J IJIaBHOM II0OC/IEIOBAaTEIbHOCTH. BHYTpeHHee CTpOeHHE



3B&31. COBpEeMEHHbIE MPEICTABICHHS O MPOUCXOXKIeHUH W dBonouun ColHIa 1
3BE3. DTarnbl )KU3HHU 3BE3I.

Miteunsiii Tyt — Hama [anaxtuka. ITomoxenue u jasuwkenue CoiHI@ B
[anaxTuke. Tunbel ranakTuk. PaguoragakTHKU U KBazapsl. YEpHBIE IBIPBI B SApax
rajlakTHK.

Beenennas. Pacmpenne Beenennoit. 3akon Xa66ma. Pas0eranue ranakTuk.
Teopwust bonbioro B3peiBa. PenkToBoe U3Iy4eHHE.

Maciurabuas cTpykrypa Beenennoi. MeraranakTuka.

Hepeménnplie npodieMbl aCTPOHOMHUU.

Yuenuueckue nabarooenus

Ha6nroeHrss HEBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAaHUEM KOMIIBIOTEPHBIX
IPHIOXKEHHH JUIs OTpeieIeH s TIONOKEHHU HEOECHBIX 00BEKTOB Ha KOHKPETHYO
JaTy: ocHOBHbIe co3Be3aust CeBepHOro Mnoyyapus U spkue 3BE3/1bI.

Ha6mronenus B Teneckorn JIyHsl, mianet, Mine4ysnoro [1yTw.

O6o0maruee NOBTOPEHHE

Ponb GH3MKM ¥ AacTPOHOMHM B OSKOHOMHYECKOH, TEXHOJOTHHYECKOH,
COIMANBHON ¥ STHYECKO cdepax AesTeIbHOCTH YeOBeKa, POlib U MECTO (U3UKH
11 aCTPOHOMHUH B COBPEMEHHOMN Hay4HOH KapTHHE MUPa, POJIb PU3NIECKOH TeopUH
B (OpPMHpOBaHMU MpPEACTABIEHMH O (QU3MYECKOH KapTHHE MHpa, MeCTO
(u3ryecKoil KapTHHBI MUpA B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HayIHBIX
MIpeCTaBICHUH O IPUpPOJIEL.

MexnpeamMeTHbI€ CBSI3H

Msyuenne Kypca ¢u3uku 6a30Boro ypoBHs B 11 kiacce OCyLIECTBISETCS C
y4&TOM COJEp)KaTelIbHbIX MEXIPEIMETHBIX CBsi3eld C KypcaMH MaTeMaThKy,
OGHOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoscnpeomemuoie nouamus, CBSI3aHHbIE C HU3y4YeHHEM METONOB HAy4HOIO
IO3HAHUS: SIBJIEHWE, HAy4dHbId (aKkT, runoresa, (u3nuyeckas BelMYMHA, 3aKOH,
Teopusi, HabJIIOIeHHe, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIE]Ib, H3MEPEHHE.

Mamemamuka: pellleHHe CHUCTEMBl ypPaBHEHHi, TPUTOHOMETPHYECKHE
(GyHKIMK: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYIECKOE
TOX/IECTBO, BEKTOPbI M HX MPOEKIMU Ha OCH KOOPIHMHAT, CIOXKEHHE BEKTOPOB,
MIPOM3BOJHBIE OJIEMEHTAPHBIX (YHKIMH, NPU3HAKM NOJOOUSI TPEYrolbHUKOB,
onpeieleHHE TUIOLIAIH TUNIOCKUX QHUryp U 00béMa Tell.

Buonozus: >NeKTpHYeCKMe SBJIEHUS B JKUBOW IPHpPOJE, KojebaTesbHbIe
JIBMDKEHHUS B JKHUBOH MPHPOJE, ONTHYECKHE SBICHUS B )KMBOU NPHUPOJE, NEUCTBUE
paaualy Ha JKUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KDHCTAJLTMYECKask CTPYKTypa TBEPIBIX
TeNl, MEXaHH3Mbl OOpPA30BaHUS KPHCTAUINYECKOM pEINETKH, CIEeKTPaIbHbIH
aHaJIN3.




Teozpagpus: MarHuTHble TOmOca 3eMJH, 3aleXd MAarHuTHBIX —Pyl,
hOTOCHEMKA 3eMHO# [OBEPXHOCTH, TIPE/ICKA3aHH1e 3eMIICTPSCCHHH.

Texnonozus: JHAHUAU DJEKTporepenad, TIeHeparop TIepeMEHHOro TOKa,
3JIeKTPO/IBUrATENb, MHIYKLHOHHAS I€4b, pajap, PajiHONPUEMHHK, TEIEBH30D,
anTeHHa, Tenepon, CBY-meyb, MPOEKUMOHHBIA ammapaT, BOJOKOHHAS ONTHKA,
cojiHevHas OaTtapes.




IUIAHUPYEMBIE PE3YJBTATBI OCBOEHUS NPOIPAMMBI 110
®N3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSI

OcBoenne ydeGHoro npeamera «®usuka» Ha ypOBHE CpEAHEro oOIIero
obpa3oBaHus (0a30BbIH YPOBEHB) TOJDKHO OOECNEYUTh NOCTHIKEHHE CIIEMYIOMINX
JIAYHOCTHBIX, METAITPEAMETHBIX U PEAMETHBIX 00pa30BaTe/IbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHUs yueOHOro npeaMera «Pu3uKay JMO0JKHBI
OTpaXkaTh TOTOBHOCTb M CINOCOOHOCTH OOY4YaloIMXCs PYKOBOACTBOBATHCAH
chOpMUpPOBAHHOW BHYTPEHHEW IIO3ULHUEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpUEHTAlluH, TO3UTHBHBIX  BHYTPEHHMX  YOeKICHHH, COOTBETCTBYIOLIMX
TpaJMIMOHHBIM LEHHOCTSIM POCCHHCKOro OOIIeCTBa, PACIIMPEHHE JXU3HCHHOIO
OIBITA ¥ ONbITA JESTENHHOCTH B IPOIECCEe PEalU3allii OCHOBHBIX HAlpaBICHUH
BOCIMUTATENILHOM JeITEIbHOCTH, B TOM YHCJIe B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUA:

c(OPMUPOBAHHOCTD IPAXKIAHCKOM MO3ULKMK 00YHAIOIIErocs Kak aKTHBHOTO
OTBETCTBEHHOI'O 4jI€HA POCCUICKOro 00LIECTBa,

NpUHATHE  TPAJMLHOHHBIX  OOLIEYETOBEYECKUX  YMAHUCTHYCCKHX U
JIEMOKPATUYECKUX LIECHHOCTEM,

FOTOBHOCTh BE€CTH COBMECTHYIO JESTEIbHOCTH B HHTEpecax Ipa)KAaHCKOro
06IecTBa, yYacTBOBATh B CaMOyIIpaBlIeHUH B 00pa3oBaTebHON OpraHU3ally;

yMeHHEe B3aUMOJIeHCTBOBATH C COLMAIbHBIMUA MHCTUTYTaMU B COOTBETCTBHU C
X QYHKIUSAMU U Ha3HAYECHUEM;

TOTOBHOCTH K T'yMaHUTApHOU U BOJIOHTEPCKOM €STETbHOCTH;

2) NaTPHOTHYECKOIr0 BOCIIHTAHHSI:

c(hopMUPOBAHHOCTH poccuiicKoi Ipak1aHCKOU HJIEHTUYHOCTH,
NaTpUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K T'OCYJapCTBEHHBIM CHMBOJIaM, JOCTHXCHHUAM
POCCHMCKUX YYEHBIX B 00/1aCTH (U3MKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHA:

c(OPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHUECKOI'0 MOBEICHHS,

CIOCOOHOCTh OLIEHHMBATh CHUTYalMI0 U IPUHHUMAaTh OCO3HAHHbIE PEIICHUS,
OpUEHTHPYSICh Ha MOPalbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM HHUCJIC B
JIeITeTbHOCTU YUYEHOI0;

OCO3HAHUE JTMYHOIO BKJIAJa B [IOCTPOEHUE yCTOHUMBOrO Oy ayILEro;

4) 3cTeTHYeCKOro BOCIIHTAHHSA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYasi 5CTETHKY Hay4YHOr0 TBOP4YECTBA,
pHCYyIIero GU3NIECKOn HayKe;



5) TpynoBoro BocnuTaHHUsI:

MHTEpeC K pasiv4HbIM cdepaM HNpopecCHOHATBHOU JAEATENBHOCTH, B TOM
Y1cyie CBA3aHHBIM ¢ (GU3MKON ¥ TEXHUKOH, yMEHHE COBEpIaTh OCO3HaHHBIH BbIOOD
6y ayIeii mpoheccuu U peantu30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE [TaHEL

FOTOBHOCTbD M CIIOCOGHOCTh K 0OPa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTu
(GU3MKK Ha TIPOTSKEHUH BCEH JKH3HHU;

6) 3K0JIOrH4eCKOro BOCIIHTAHHA:

c()OPMHPOBAaHHOCTh KOJIOTMYECKON KyJBTYphbl, OCO3HaHHE r7100a7IbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIem;

TJIaHUPOBAHHUE W OCYILIECTBIECHHE NACHCTBHHU B OKpY arolleH cpejie Ha OCHOBE
3HAHMS LieJeH yCTOHYMBOIO Pa3BUTHS Y€I0BEYECTBA; '

pacIIMpeHHe OIbITa JEsATEeJbHOCTH JKOJIOTHYECKOH HAlpaBleHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH 10 QU3UKE;

7) IEeHHOCTH HAY4YHOI'0 MO3HAHHUSA:

c(hOpPMHUPOBAHHOCTb MMPOBO33PEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs (PU3NIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAay4YHOW [esTeIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3yueHHss (U3MKHA  OCYINECTBIIATH  [POEKTHYIO M HCCIIEZ0BATE/IBCKYIO
IeSTENbHOCTh MHIUBUIYAJIBHO U B IpyMIIe.

METAINIPEJAMETHBIE PE3YJIbTATbI

IMo3uaBaTeIbHbIE YHHBEpPcaibHble y4eOHbIe 1eHCTBHS
Ba3oBble JIOrH4ecKHe JeHCTBHUA:
CaMOCTOSATENbHO  (opMynIHpoBaTh M aKTyaJM3UpOBaTh npoGiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeeNaTh LeNu AeATeIbHOCTH, 3a1aBaTbh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHHUS,
BBISIBJISAITH  3aKOHOMEPHOCTH W  IPOTUBOPEYHs B  pacCMaTpUBAEMBbIX
(GU3HYECKUX SIBIEHUSAX;
paspabaThiBaTh IUIaH pelleHHs NpoOjeMbl ¢ y4€TOM aHalu3a MMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B 1€STEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
1eJIIM, OLIEHMBATh PUCKH MOCIIEICTBUH IEATENbHOCTH;
KOODJMHUPOBATH W  BBINOJHATH paboTy B  yCIOBHAX  PEabHOIO,
BHPTYaJILHOIO ¥ KOMOMHHUPOBAHHOTO B3aUMOJAEHCTBHS;
pa3BUBATh KPEaTUBHOE MBIILIEHHE NIPH PEIICHUH )KU3HEHHbBIX rpodJiem.
Ba3oBbie HCced0BaTeIbCKHeE 1eCTBHS:
BJIaJeTh HAy4YHOW TEPMHHOJIOTUEH, KIIIOYEBBIMH MOHSATHAMHM M METOIaMH
bu3MUeCcKON HayKH,



BIaJeTh HABBIKAMHU YUeOHO-HUCCIIE0BATENbCKOM ¥ POEKTHOH eATeIbHOCTH
B 001acT (GU3UKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOATEILHOMY TIOUCKY
METOIOB pelIeHUs 3a1ad (PU3HYECKOro COJAEp)KaHus, NPUMEHEHHIO pPasiniHbIX
METOOB IIO3HAHUS;

BIafeTh BHIAMM JEATEIBHOCTH IO IOJYYEHHIO HOBOIrO 3HAHHUS, €ro
MHTEpIpeTaliy, peoOpa3oBaHMI0 W TNPUMEHEHMIO B pasIniHBIX yueOHBIX
CHTYalMsX, B TOM YHCIIe [IPU CO3/1aHKH y4eOHBIX IIPOCKTOB B 005acTu PU3MKH;

BBISIBIATh INPUYMHHO-CIIEACTBEHHbIE CBS3M W aKTyalu3upoBaTk 3ajady,
BBIIBHraTh TUIIOTE3y €& peIleHUs, HaXOAWTh apryMEeHThl Ui [10Ka3aTelbCTBa
CBOUX yTBEPXKIEHHUH, 3a1aBaTh NapaMeTpbl U KPUTEPUH PELIECHHUS;

aHAIM3MPOBATH I[IOJMyYeHHble B XOJ€ peIIeHHs 3a1aud pe3ysbTathl,
KPUTHYECKM OLEHHBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHE B HOBBIX
yCIIOBUSIX;

cTaBuTh ¥ (OPMYIHMpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTelbHOH
NeSTETBHOCTH, B TOM YHCIIE TIPA U3yYEeHUH QU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalLlHsIM, OLIeHUBaTh NPUOOPETEHHBIH OIIBIT;

yMeTh [EPEeHOCHTh 3HaHUA 10 (uU3MKe B IPaKTHIECKYIO obnacTb
KHU3HEeSITETbHOCTH;

yMeTh MHTErpUPOBATh 3HAHUS U3 Pa3HBIX IPEMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE UIIEH, IIPejIaraTh OpUriHajIbHbIE ITOAXOBI U PELICHHS,

CTaBUTH NPOOJIEMBI ¥ 3314, JOITY CKAKOIIKMe albTepHATHBHBIC PEIICHHUSL.

PaGora ¢ uHopmanmei:

BJIaZeTh HaBBIKAMH MOJIy4eHuss WHGOpMalUU (H3MYECKOrO CONIEpXKAHUS U3
MCTOYHUKOB Da3HBIX THIIOB, CAaMOCTOSTENLHO OCYIIECTBIATh IOHMCK, aHAIN3,
CHCTEMATH3ALMI0 ¥ WHTEPNpeTalyio WHPOPMALK PA3IMYHBIX BUIOB U (OPM
NpeCTaBJICHNUS;

OLIEHMBATH JIOCTOBEPHOCTh NH(POPMALIUH;

UCIIONb30BaTh  CpEACTBA HMH(POPMALMOHHBIX W KOMMYHHKAIHMOHHbBIX
TEXHOJIOTHH B pPEIIEHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpPraHM3alMOHHBIX
3a1a4 ¢ COOMIONEHHEeM TpeGOBaHMM JPrOHOMHKH, TEXHHMKH O€30macHOCTH,
TUTHEHBl, pecypcocOepexeHHs, MpaBOBBIX M  JTHYECKMX HOPM, HOpPM
HH()OPMAIIMOHHOM 6€30M1acHOCTH,;

co3/aBaTh TEKCTBHl (DM3MYECKOTO COJEPKAHHS B DPa3jIMYHBIX (opmarax ¢
y4&TOM Ha3HaueHus HHQOPMALUK | 1IeIeBOH ayIMTOPUH, BEIOUPas ONTUMAIbHYO
(GopMy MpeCTaBICHUs U BU3yaIU3alUu.

KoMMyHHMKAaTHBHbIE YHHBepCa/IbHbIe Y4eOHble A1efCTBHS
OCYILECTBIISATH OOIEHHE Ha YPOKaX (DM3HMKH U BO BHEYPOUHOMU JIEATEIbHOCTH;
pacro3HaBaTh IPEANOCBUIKM  KOH(IMKTHBIX CHUTyalUd M  CMAT4arh
KOH(JIUKTHI; '



pa3BEPHYTO M JIOTMYHO H3]araThb CBOKO TOUKY 3PEHMS C HCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB;

TOHMMATh ¥ KCIIOJNB30BaTh IPEMMYINECTBA KOMAHIHONH ¥ WHAWBHUIYalbHOU
paboThI;

BBIOMpPATh TEMATHKY M METOJBbl COBMECTHBIX AEHCTBUH C y4ETOM o0Mx
MHTEPECOB ¥ BO3MOXKHOCTEH KaXXI0T0 YIeHa KOJJIEKTHBA,

MPUHMMATh LENTH COBMECTHOW  [ESTENbHOCTH, OpraHu3OBBIBATE U
KOODJAMHHUPOBaTh JEHCTBUS 1O €€ NOCTHXKEHHIO: COCTAaBIATH ILIaH JeNCTBUH,
pacrpefiensiTh POIM ¢ Y4ETOM MHEHHIl yYacTHMKOB, OOCYKIaTh Pe3yJbTaThl
COBMECTHO# paboThI;

OlLIEHMBATh KauyeCcTBO CBOEro BKJIaJa M KaXkIOro y4YacTHMKa KOMaHIbl B
o61LIMI pe3y IbTaT 10 Pa3pabOTaHHBIM KPUTEPHUM,;

mpejsiaraTh HOBbIE MPOEKThbl, OLEHMBATH MAEM C TMO3MIWH HOBH3HBL
OPUTHHAIBHOCTH, IPAKTHYECKOM 3HAYUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTpaTernyeckoe IMOBEJCHUE B PA3TUYHBIX
CHTYyaLsIX, POSIBIISTH TBOPYECTBO U BOOOpaXkKeHHe, ObITh HHULMATHBHBIM.

PeryisTHBHbIe YHHBEpCaJbHble y4eOHble 1eHCTBHS
CamMoopraHu3anus:

CaMOCTOSITENBHO OCYIIECTBIIATh MO3HABATENBHYIO JEATeNbHOCTh B 00IacTH
QU3MKM ¥ aCTPOHOMHH, BBIABIATH MNPOOJEMBI, CTaBUThH U (bopmyIMpOBaTh
coOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIbHO COCTaBJIATh ILJIAH PEeIIeHUs] PacYETHBIX U KadeCTBEHHBIX
3aja4, TUIaH BBIOJIHEHHS MPAKTUYECKOH paboThl ¢ Y4ETOM UMEIOIIHXCs PECYPCOB,
coOCTBEHHBIX BO3MOXXHOCTEH U TIPEeANOYTCHHH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM,

pacIIMPATh paMKH y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX NpeOYTEHUM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PEILLIEHUE;

OLIEHMBATh MPUOOPETEHHBIN OIIBIT,

crnoco6CcTBOBaTh (POPMHUPOBAHMIO W MIPOSBICHHIO JPyJULMH B 00JIacTH
(DH3UKH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTe/IbHbIH U KyJIbTYPHBIH yPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHbIH HHTE/LJIEKT:

IaBaTh OLEHKY HOBBIM CHUTYyalUsiIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BjajeTh HaBbIKAMM  IIO3HaBaTeJbHOW  pe(dIEKCHH KaK  OCO3HaHMA
COBEpIAEMBIX JEWCTBUH M MBICIUTEIbHBIX IPOLECCOB, HMX pE3yJIbTAaTOB H
OCHOBAaHMUIA;

MCIIOJIB30BaTh MPUEMBI Pe(IIEKCHH Ul OLEHKH CHUTYalluH, BbIOOpa BEPHOIO
peleHus;




yMeTh OLIEHWBATh PUCKM M CBOEBPEMEHHO NPHHMMATh PEIICHHS MO HX
CHI)KEHHUIO;

NPUHAMATH MOTHBBl M apryMeHThl APYTMX IpH aHalu3e pesylbTaToB
JIeSITeJIbHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEIOCTaTKH U JOCTOWHCTBA;

MPUHMMATh MOTHBBI M apryMEHTBl [PYTHX I@pH aHauu3e pe3ylbTaToB
JIeSITeJIbHOCTH;

NpU3HaBaTh CBOE IIPAaBO U MPaBO APYIUX Ha OIINOKH.

B mpouecce DOCTHXKEHUS JTUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS NPOrpaMMbl
nmo Gu3MKe s YPOBHS CpPEIHEro OOIero o0pa3zoBaHHsl y OOyYarOIIHXCs
COBEpPILLEHCTBYETCS SMOIIMOHAJIbHBIN WHTEJJIEKT, Ipeaoarato Ly
C(OPMHPOBAHHOCTH:

CaMOCO3HAHMSI, BKJIFOUYAIOIIEro CIIOCOOHOCTh TOHUMATh CBOE SIMOLMOHAIbHOE
COCTOSIHHE, BUIETh HANPABIECHUS Pa3BUTHs COOCTBEHHOH SMOLMOHAIBHOM ctepsl,
ObITH YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKIIOYAOIIEr0 CAaMOKOHTPOJb, YMEHHE MPHHMMATh
OTBETCTBEHHOCTh 3a CBOE& IIOBEJE€HHE, CIOCOOHOCTh aJalnTHpOBaThCA K
SMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSIBISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEN CTPEMIICHHE K JIOCTHIKEHHIO LU U
ycriexy, ONTHMH3M, WHMIIMATHBHOCTh, yMEHHE NEeHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXXHOCTEW;

SMIIATUU, BKJIIOYAIOLIEH CIIOCOOHOCTh ITIOHMMATh 3MOLIMOHAIIBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTh €ro TIpH OCYLIECTBICHUH oOLLeHUs], CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKMBAHUIO;

COLIMAIbHBIX HABBIKOB, BKIKOYAIOIIUX CIIOCOOHOCTh BHICTPAUBAaTh OTHOLIECHHS
C APYTHMH JIFIOJIbMH, 3a00TUTHCS, IPOSIBIISITE UHTEPEC U pa3pelaTh KOH(MIUKTBHI.

NPEJIMETHBIE PE3YJIbTATDI

K xoniry oOydenus B 10 kiacce MpeIMETHbIC DPE3YJIbTAThl Ha 0a3o0BOM
yPOBHE JI0JI)KHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00yJaroIIMXCsl YMEHHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO ¢bu3uKd B (HOpPMHUPOBAHUHU
COBPEMEHHOU HayuyHOH KapTUHBI MHpa, B Pa3sBUTUHU COBpPEMEHHOU TEXHUKU H
TeXHOJIOTUH, B TPAKTUYECKOH JeSITeNbHOCTH JIIOIEH;

YYUATHIBATh TPAHMULEI TPUMEHEHUS HU3Yy4YEeHHbIX Gbu3uYeCKUX MOAeNen:
MaTepHralibHas TOYKa, HHeplHalbHas cucTeMa oTcuéra, adCOIIOTHO TBEPAOE TEIO,
WIeanbHbIH a3, MOLEIH CTPOSHHS Ta30B, XKUAKOCTEH M TBEPIBIX Te, TOUCYHBIH
3IeKTPUYECKUH 3apsi]] [IPU pelieHud GU3MIeCKrX 3a1ad;

pacrio3HaBaTh (GU3NYECKHE SBICHUS (mmpotieccel) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKONM TEOPHUH CTPOCHHUs BEILECTBA U




5J€KTPOJANHAMUKU:  PAaBHOMEPHOE ¥  PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBW)KEHUE, CBOOOJHOE TaJeHue TeJ, [BHKEHHE I10 OKPYX HOCTH, HHEpLHS,
B3auMoeiicTBre Tel, Auddy3us, 6GPOYHOBCKOEe IBWKEHHE, CTPOCHUE JKUAKOCTEH
¥ TBEPIBIX TeJl, U3MEHEeHHe 00bEMa Tell IPU HarpeBaHUH (OXJTaXXIeHUH ), TEINIOBOE
paBHOBeCHe, WCIapeHHe, KOHIEHCAlus, IUIaBlIeHue, KpUCTalIn3alus, KUICHHE,
BJIQYKHOCTb BO3/yXa, MOBBIIICHUE JABJIECHUS ra3a MpHU ero HarpeBaHuy B 3aKpbITOM
cocylle, CBfi3b MEXIy [apamMeTpaMd COCTOSHMS Trasa B H30IpOLECccax,
3IEKTPHU3aLHS Tell, B3aUMOJIEUCTBUE 3aPs/I0B;

OIMHCHIBATh MEXaHHUUECKOe IBWKEHHE, HMCIONb3ysl (DU3MYECKHe BEeITHYHMHBI:
KOOp/IMHATa, ITyTh, IEpeMEIleHHe, CKOPOCTh, YCKOpEHME, macca Teja, CHia,
MMITYJIbC TeNla, KWHEeTHYecKas JHeprus, NOTeHLUallbHas JHEPrus, MeXaHW4ecKas
paboTa, MexaHW4YecKas MOLIHOCTb;, MpPH OMHCAHUM MPABUJIBHO TPAKTOBATH
(U3MUecKHil CMBICI HCIIONBb3YEMBIX BEIMYMH, MX OOO3HAYCHWs W EIUHHMIEL
HAXOIUTh (DOPMYJIBI, CBS3bIBAIOLINE NAHHYIO (U3MYECKYIO BEIMYHHY C NpYrAMH
BEJIMYMHAMH;

ONUCHIBATh M3yuYeHHbIC TEIJIOBbIE CBOMCTBA Tel U TEIUIOBBIC SBICHUA,
UCronb3yss (U3MUEcKWe BEIMYMHBL JaBJEeHHe Ta3a, TeMIeparypa, CpeaH:sd
KAHETHYECKasi SHEPrusi XaOTUYECKOIo IBHIKEHHS MOJIEKYJ, CpeAHEKBaIpaTHiHas]
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEMJIOThI, BHYTPEHHSsS OSHEPrus, pabora rasa,
K03QQUIMEHT TIOJNE3HOr0 JEHCTBHS TEIUIOBOrO JIBUraTess; NpH ONHUCaHUH
MPaBUJIBHO TPaKTOBaTh (DU3MYECKMH CMBICT HCHONB3YEMbIX BEIUYMH, HX
0003HAUEeHUss W eIUHMIBI, HAXOIUTh (OpPMyJbl, CBS3bIBAOLIME JaHHYIO
(GHU3MUYECKYIO BEIMYHMHY C APYTMMHU BeIHYNHAM;

OIMCHIBATh M3y4EHHbIE JIEKTPHYECKHUE CBOMCTBA BELIECTBA U JJIEKTPUYCCKUEL
sByeHus (TIPOIeCChl), MCTIONb3ys (U3MUeCKHUe BEITMYHMHBI: JEKTPHUSCKUH 3apsl,
3JeKTpHYECKOe T0JIe, HANPSHKEHHOCTD MOJIsl, MOTEHLKANl, Pa3HOCTh NOTCHINATIOB;
MpH ONHMCAHWU MPABUIBHO TPAKTOBATh (M3MYSCKUH CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUYEHMs W EIWHMIBL; yKa3blBaTb (DOPMYJIBI, CBS3bIBAIOIIME
JIAHHYIO (QU3UYECKYIO BEJTMUUHY C IPYTHMMHU BeIMIMHAMH,

aHAJIM3MPOBATh (U3MUECKHE TPOLECCHI U SBICHUSA, MCIIOIB3Ys buznvecKue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BeeMHUpHOTo TsroTenus, 1, I u III 3akoHBI HeroToHa,
3aKOH COXPaHEHWsl MEXaHWYeCKOW OHEPruH, 3aKOH COXPAHEHWs HMIIyJIbCa,
NPUHLMI CYNEPIO3ULUM CHJI, NPHHLMII PABHONPABHsA WHEPUUAIBHBIX CHCTEM
OTCuéTa, MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPHIO CTPOEHHUsS BELIECTBA, ra30BbIC
3aKOHBI, CBSI3b CpeHe! KMHETUUECKON SHEPIMU TEIJIOBOIO ABHIKEHHS MOJIEKYI C
abCOIOTHON TeMIlepaTypoi, IepBbli 3aKOH TEPMOAWHAMUKH, 3aKOH COXpaHEHUS
3JIEKTPUYECKOro 3apsifa, 3akoH KysoHa, npd 3TOM pasiudarh CIOBECHYIO
GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHE W YCIOBUS (rpaHuLbl,
001aCTH) TPUMEHUMOCTH;




OOBSCHAT OCHOBHbIe TIPUHLMIBI [EWCTBHS ~MallkH, MNpUOOpPOB U
TeXHHYECKHX YCTPOMCTB; pa3ifdaTh YCIOBHS MX 0€30MacHOro MCIOJIb30BaHUS B
[MIOBCEIHEBHOM KU3HHU,

BHIMOJHATG JKCIEPUMEHTBl 110 HCCIIEIOBAaHHIO (U3MYECKUX SIBICHUH H
TIPOIIECCOB C HCIOJIE30BAHUEM TNPSMBIX M KOCBEHHBIX U3MEpEeHUW, IIPH ITOM
dGopMmyupoBath Tpobiemy/3agadyy W TUMOTE3Y y4e0HOro SKCIIEpUMEHTa,
cOOMpaTh YCTAHOBKY M3 IPENNOKEHHOr0 000pyJOBaHMs, MPOBOAMTH ONBIT H
(GopMyITUpOBaTh BBIBOIBI,

OCYILECTBIATh NPSMBbIE ¥ KOCBEHHbIE M3MEPEHHST (PU3HUSCKUX BEIMYUH, IIPH
3TOM BBIOMPaTh ONTHUMAIIBHBIA CIOCOO W3MEPeHUS M MCIOJIb30BaTh H3BECTHBIC
METOIbI OLIEHKHU IOTPEITHOCTEN U3MEPEHHUN;

JccaeqoBaTh  3aBHCHMOCTH  MeXay  (GU3MYEeCKHUMH  BeJMYMHAMH  C
HCTIONIb30BAaHUEM IMIPSIMBIX W3MEPEHUH, IPH 3TOM KOHCTPYHMPOBATh yCTaHOBKY,
DHUKCHpOBATH pPe3yNbTaThl MOJTYYEHHOW 3aBUCHMOCTH (QU3MYECKHX BEJMYMH B
BHUie TaOIHIl ¥ rpadHKOB, 1e1aTh BbIBOJBI 10 pe3yJibTaTaM UCCIIEI0BAHNU;

co6II01aTh TpaBUIa Ge30MacHoro Tpyaa MpyU NPOBEIEHUH UCCIEOBaHUM B
paMKax yueOGHOro OSKCIIepHUMEHTa, Y4eOHO-MCCIIe/lOBaTe/IbCKOH U MIPOEKTHOU
NEeSTeNbHOCTH C WCIIONIb30BaHHEM M3MEPUTEIBHBIX YCTPOHCTB M JIaOOpPaTOPHOTO
00opyI0BaHUS;

peliaTh pacuéTHBE 3aJa4d C SBHO 3aJaHHON (U3MYECKOH MOJEIBIO,
HCTIONB3Ys (U3MYecKre 3aKOHBI M ITPUHIIHMIIBI, HA OCHOBE aHa/lu3a yCIoBUs 3a1a1i
BBIOMpATh (DM3UUYECKYIO MOJENb, BBIIENATh HU3UYECKUE BEIUYHUHBI U dbopmybl,
HeoOXOoAUMBbIE IJIsi €€ pelleHHs,, IPOBOJUTh Pacy€Tbl U OLEHUBATh PEAbHOCTH
T0JTy4Y€HHOTO 3HaUeHHsl (PU3NIECKOU BEIINUNHBI;

pellaTh Ka4eCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUUECKH HENPOTHBOPEUUBYIO
LIETIOYKY PacCy)XKIEHHH C ONOpOH Ha HM3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sBJIECHUS;

MCIIONB30BaTh ~ IPH  pelleHMH  y4deOHBIX ~ 3a7a4  COBPEMEHHBIC
HMHPOPMALMOHHBIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYpPUPOBaHMs, HHTEPIPETALlN
¥ MpeCTaBIeHus yueOHOM 1 Hay4YHO-TIOMyISpHOW HH(OpMALH, MOJTy4€HHOHN W3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH I10JIyYAEMYTO uH(}OpMaLHIO;

IPUBOAMTH IIPHMEPHI BKJIaJIa POCCUHCKUX 1 3apyOeKHbIX yIEHBIX-QU3HKOB B
pa3sBUTHE HayKu, OOBICHEHHE IPOLECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

MCIIOJIBb30BaTh TEOPETHYECKUe 3HaHUSI 10 (U3MKe B MOBCEIHEBHON XXU3HH
s obecriedeHusi 6€30MacHOCTH MPH OOpallleHHH ¢ NpUOOpamMH U TeXHHYECKUMH
yCTpOMCTBaMu, IJIsi COXPaHEHHs 3/I0pPOBbsl M COOJIFOJCHHS HOPM JKOJIOTHYECKOro
IIOBEJEHHS B OKPYXKArOIIEN CpeIe;




paboTaTh B TIpyNNe C BbIOJHEHHEM pPa3MYHBIX COLHANBHbIX poJiei,
[UIaHUPOBAaTh pPabOTy TIPYIIbl, PalMOHAIBHO PaClpeessTh 00sI3aHHOCTH U
IUIAHUPOBATh ESTEIbHOCTh B HECTAHJAPTHBIX CHTYyallUsX, aN€KBAaTHO OLICHUBATH
BKJIAZ KAXKIOTO M3 YUaCTHUKOB IPYIIIIBI B PelIEHHE PacCMaTpuBaeMoH poOIeMBI.

K konuny oOydueHus B 11 kjacce NpeIMeTHbIE pe3yJbTaTkl Ha 06a30BOM
YpOBHE JOJDKHBI OTpaXkaTb CHOPMHUPOBAHHOCTD Y 00y4aroImuXcsl yMEHHH:

JIEMOHCTPUPOBATh Ha IMPUMepax POJb M MECTO (QH3MKH B bopMHpOBaHUH
COBPEMEHHOW HAy4HOM KapTHHBI MMpa, B PasBUTUH COBPEMEHHOM TEXHHKH U
TeXHOJIOTHiA, B TPAaKTHYECKON AEATENbHOCTH JIFOAeH, IIENOCTHOCTh U SMHCTBO
(u3uIecKoi KapTHHBI MHUPa;

VUUTHIBATh TPAHHULBl TNPUMEHEHHsS H3y4YEHHbIX (GU3MYECKUX MOJEIeH:
TOUEUHBIH 3JIEKTPHUECKUIi 3apsifl, Jyd CBETa, TOYEYHbIH HCTOUHUK CBETA, A1CpHAA
MOZENb aToMa, HyKJIOHHas MOJENb aTOMHOTO siipa TPH PELIeHHH (QU3MIECKHX
3a/a4;

pacro3HaBaTh (Gu3MYecKue sBeHus (MPOLECCH) U OOBSCHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKH ¥ KBAaHTOBOW (DM3UKH: dI€KTpUYECKask NPOBOAMMOCTD,
TEeIIOBOE, CBETOBOE, XUMUYECKOE, MarHMUTHOE JEHCTBHS TOKA, B3aMMOICHCTBHE
MArHWTOB, 3JIEKTPOMArHWTHAs HWHOYKUMsS, [eWCTBUE MAarHMTHOrO IO0JA Ha
MPOBOJHUK C TOKOM M JBHXKYLIMHCS 3apsij, 3JIE€KTPOMAarHUTHBIC KoyiebaHus U
BOJIHBI, TNPAMOJIMHENHOE pacIpOCTpaHEHHE CBETa, OTPAKEHHE, MPCIOMIICHHUE,
uHTephepeHus, AU(pakuus ¢ MOJspU3alus CBEeTa, [UCICPCHSA  CBETa,
doTosnexTpudeckuit 3GdexT (GoToaddekT), CBETOBOE IABIEHHE, BOSHUKHOBEHUE
AMHEeWYaToro CHeKTpa aToMa BOJAOpOJa, €CTEeCTBEHHas M HCKYCCTBCHHAA

PaauOaKTUBHOCTD;
OIMHUChIBATh HU3YYCHHBIC CBOMCTBa BelllECTBa (BJICKTpI/I‘-IeCKI/Ie, MarHuTHBIC,
OIITUYECCKHE, 3JICKTPUYECKYIO IpoOBOAUMOCTDb pa3ingHbIX cpe,u) 51

SIIEKTPOMATHUTHBIE sBJEHWs (IIPOLECCH), MCTOJb3Ys (U3MYECKHE BETUUHBL:
SNIEKTPUYECKHH 3apsil, CUJIa TOKa, dJEKTPHYECKOe HANpSIKEHHE, DJEKTPUIECKoe
COTPOTUBIIEHHE, Pa3HOCTh NOTEHIMAIOB, NCKTPOJBUKYIIAs CHIa, paboTa TOKa,
MHAYKIOHES MAarHMTHOrO Mois, cuia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTB
KATYIIKH, SHEPrus OJIEKTPHYECKOr0 M MAarHMTHOTO IIONeH, MEPHOA W HacToTa
xone6aHuii B KojeOaTeIbHOM KOHType, 3apsj M CHjla TOKa B IpoLecce
rapMOHUYECKMX OJIEKTPOMATHMTHBIX KOJICOAHHUH, (GhoKycHOe pacCTOsHHE |
ONTHYeCKAs CHJa JIMH3BL, IPH OMNHCAHWM IPABHIBHO TPAKTOBATh (H3UIECKHH
CMBICJT HCIIONB3yEeMBbIX BEJIWYMH, HX OOO3HaueHWs W eIWHMIBI, YKa3blBaTh
GopMyJbl, CBA3bIBAIONIME JaHHYIO (GH3MHYECKYlO BEJIMYMHY C  JApYruMH
BEJIMYHUHAMMU,

ONMCHIBATh HM3y4eHHbIE KBAHTOBbIC SBIEHHMS M IPOLECCHI, HCIONB3Ys
du3MYecKHe BeJMYMHBI: CKOPOCTh 3JIEKTPOMATHMTHBIX BOJIH, JJIMHA BOJHBI H




YacTOTA CBETA, SHEPIUs U MMITyJIbC (POTOHA, EPHOJ NOTypacnaa, SHEPTHUs CBA3H
ATOMHBIX siJep, NpH ONMMCAHWM NPABHIBHO TPAKTOBATH (U3MYECKUH CMBICI
HCIIOJIB3YEMBIX BEIMYUH, MX OOO3HA4YeHWs W EAWHHUIIBI, yKa3blBaTh bopMy B,
CBA3BIBAIOIME JAHHYIO (GH3MYECKyl0 BEIMYMHY C JpYyrMMH BeJMIHHAMH,
BBIUUCIIATH 3HaUeHHe (PU3NYECKOM BEJTHYMHBI;

aHATM3UPOBaTh (PH3MYECKHe MPOLECCH U SIBICHHS, UCTIONb3Ys (U3MYECKUE
3aKOHBI U MPHMHIUIIBL 3aK0H OMa, 3aKOHBI MOCIEC0BATEIBHOTO U Mapajlie/lbHOro
COoelMHEeHHs] TPOBOJHUKOB, 3akoH Jhkoyins—J/leHla, 3aKoH 3JIEKTPOMarHUTHOM
MHIyKLWH, 3aKOH MPSIMOJUHEHHOIO pacrnpoCTpaHeHHs CBETA, 3aKOHBI OTPaXKCHUS
CBeTa, 3aKOHBI NPEJOMJICHHs CBEeTa, ypaBHEHWEe OWHIITEHHA I dboroaddexra,
3aKOH COXPAHEHHs OJHEPrHH, 3aKOH COXPaHEHHs HMIIyJbCa, 3aKOH COXPaHCHHS
3JIEKTPHYECKOTO 3apsia, 3aKOH COXPaHEHHs MacCOBOrO YMCIa, MOCTYJIaThl bopa,
3aKOH PaJMOAKTUBHOT'O Paclaja, MY 3TOM Pa3InyaTh CIOBECHYIO (bOopMyITUPOBKY
3aKOHA, €ro MaTeMaTHdecKoe BBIpOKEHHEe M yCIOBHs (TPaHHLbI, 0071acTH)
IIPUMEHUMOCTH;

OIIpeieNIATh HAIPaBIeHHe BEKTOPa UH/yKIIUH MarHUTHOTO MOJIs MPOBOAHHMKA
C TOKOM, cuiibl Amriepa U cuiibl JIopeniia,

CTPOUTh M OIKCHIBaTh HM300paxeHue, CO3/aBaeMOe IUIOCKAM 3€pKajloM,
TOHKOM JIMH30M;

BBITIONHATH OKCIIEPUMEHTBI MO MCCIEA0BAHUIO (U3MYECKHX SIBICHHH U
[POLECCOB C HCTIONb30BAHHEM MPAMBIX M KOCBEHHBIX H3MEPEHMH: NPH STOM
GopMynupoBaTh MpobneMy/3agady M THIOTE3Y y4eOHOro  3KCIEPUMEHTAa,
COGHpaTh YCTAaHOBKY M3 MPEMLIOKEHHOro 00OpyIoBaHHsS, MPOBOAUTE OIBIT H
(GopMyTHpPOBATh BBIBOJIBI;

OCYILECTBIIATH MPSMBIE U KOCBEHHBIE H3MEPEHHUsl (PU3MUESCKHX BETMIMH, MPU
3TOM BBIOMpATh ONTHMAJbBHBIA CIOCOO M3MEPEHHsI M HCIOJIb30BaTh H3BECTHBIC
METOJIbI OLIEHKH ITOTPEIIHOCTEH H3MEPEHHH,;

HCCIeqoBaTh 3aBUCUMOCTH (QHM3MUYECKMX BEJIMYHMH C HCIOJIL30BAHHEM
NPSMBIX W3MEPeHHH: TP OITOM KOHCTPYMpPOBaTh yCTaHOBKY, (buKCcUpoBaTh
pe3yJIbTaThl MOJYYEeHHOH 3aBUCMMOCTH (DM3MYCCKHX BEJMYMH B BHIC TabauL U
rpaduKoB, JeJaTh BEIBOJIBI 110 pe3yIbTaTaM MCCIeI0BaHNS;

COOIIOIATh TIPaBUiIa GE30MacHOro TpyJa IpH MPOBEJIEHUN MCCIICN0BAHUN B
pamMKax y4eGHOrO 9KCIepUMEHTa, Y4eOHO-HMCCIEeN0BATeNbCKOH | NIPOEKTHOM
JeSTEeNLHOCTH C UCIIONb30BAHMEM H3MEPUTENIbHBIX YCTPOHCTB M J1abOpaTOpHOro
000pyIOBaHU,

peliaTh pacuéTHBIE 3aJa4d C SBHO 3a[aHHON QU3MYECKOW MOJEIBIO,
MCIIONB3Ys (pU3MUIECKUe 3aKOHBI M NPUHIIUIIBI, Ha OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BBIOHpaTh (DU3UYECKYIO MOJENb, BBIAEIATH (QU3UYECKUE BEIUIUHBI U bopmybl,




HeoOXoauMBble IJIsi €€ pelleHHs], POBOAUTh PACYE€Thl U OLECHUBATH PEalbHOCTb
TIOJIy4EHHOTO 3HaYEeHUs! (PU3NUECKON BETUYHHbI;

pellaTh Ka4eCTBEHHbIE 33/1auM: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYUBYIO
LEMOYKY DPacCyXIeHHUH C ONOpOM Ha M3y4YeHHbI€ 3aKOHbI, 3aKOHOMEPHOCTH H
bu3nueckue sBICHMS,

HCII0JIB30BaTh Npyd  pelleHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH(pOPMAIIMOHHBIE TEXHOJIOTUH JJIs IIOUCKA, CTPYKTYpPHPOBAHHS, HHTEPIPETALNN
¥ Tpe/icTaBjieHus y4yeOHOM ¥ Hay4HO-TIONYISPHON MH(pOpMALKY, IIOJTY4YE€HHOH U3
Pa3IMYHBIX HCTOYHUKOB, KDMTHYECKH aHAIN3UPOBATDH IOy 4aeMYIO UHGOPMALIKIO;

OOBSICHATh TPUHLMIBI JIEHCTBHS MallUH, TNPUOOPOB U TEXHHYECKHX
YCTPOWCTB, pa3inyarh yCIOBUS MX O€30MacHOro MCIOIb30BaHKS B ITIOBCEJHEBHOU
KU3HU,

IPUBOIUTD TIPEMEPHI BKJIa1a POCCHHCKUX H 3apyOeKHbIX yIEHbIX-(QH3HKOB B
pa3BUTHE HayKH, B OOBSICHEHHME MPOLECCOB OKPYIXKAIOLIEro MMpa, B pasBUTHE
TEXHUKHU U TEXHOJIOTHU;

MCIIOb30BaTh TEOPETUYECKHE 3HAHMS M0 (U3MKE B MOBCEAHEBHOH KU3HH
s obecriedeHsl 6e30MacHOCTH TPH OOpaIlleHUH ¢ NpudopamMu ¥ TeXHUYECKHMMU
YCTPOHCTBaMM, JJIsi COXPAHEHHUs 3/I0POBbsl U COOIIIOJCHHST HOPM SKOJIOTUYECKOTrO
MIOBEJIEHHS B OKPYXKaIOIIEeH Cpeie; ,

paboTaTh B TpyIIe C BHINOJHEHMEM pPa3IUYHBIX COLHUAJBHBIX ponen,
[UIAHUPOBaTh paBOTy TpYIIbl, PALMOHATBHO PACHPEJENsTh OOSM3aHHOCTH H
IUTAHUPOBATh JESATENFHOCTh B HECTAHIAPTHBIX CUTyalUsX, aJleKBaTHO OLECHUBATh
BKJIaJl K&KIOrO M3 YYaCTHUKOB IPYTINBI B PELEHHe PacCMaTPHBAEMON IIPOOIIEeMBI.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI [1JI51 YHEHUKA

« ®usuka, 10 knace/ Msikues I'.51., byxosues B.B., Corckuiit H.H.; mox
penakuueii [Tappentoesoit H.A. AKIHOHEPHOE ob1ectBO «M31aTENBCTBO
«[IpocBelueHue»

« ®Omsuka, 11 krace/ Makumes ['.JL., Byxosues b.b., Yapyrun B.M.; nox
penaxuueii [TappenTreoit H.A. AKIIHOHEPHOE o611ecTBO «M30aTEIBCTBO

«ITpocselieHue»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUATEJIA
1. VuyeGuuk I'.5. Maxumes, b.b. Byxosues, H.H. Corckuit «®u3uka 10 knacc:
y4eOHUK 1711 00111e00pa3oBaTeIbHBIX yupesk/ieHui: 6a30BbIi U NPOQHUIbHBIN
ypoBHU», M.: «IIpocBelienue», 2024 r.

2 Vue6uuk I'.5. Mskumes, B.5. Byxosues, B.M. Yapyrun «®u3uka 11 xnacc:
y4eOHHK JUls 0011e00pa30BaTeIbHBIX yupesxeHuii: 6a30BbIi ¥ NPOGUIBLHBIA
ypoBHI», M.: «IIpocsemenune», 2024 r.

3. Auppromedkun C.M., Cyxaesckuii A.C. "KOHCTPYKTOP" caMOCTOSITEIbHBIX
M KOHTPOJIBHBIX paboT. @usuka. 10-11 kmaccer. M.: «[Tpocsemenuey. 2010 r. 191

o8
4. I'pomuesa O.W. Tematnuueckre KOHTPOJIBHBIE K CAMOCTOATE/IBHBIC paboTEI TIO

dmsuke. 10 knace. M.: «Ox3amern». 2012 T. 192 c.




5. I'pomuena O.W. C6opruk 3ana4 no ¢pusuke. 10-11 kmacchr. M.: «DK3amen».
2015 1. 208 c.

6. I1IwioB B.®. ®usuka. 10-11 knaccel. [ToypouHoe IITaHMPOBaHUE K y4COHHUKY
- Mskumiesa I'.51., Byxosiesa b.b. u n1p. M.: «IlpocBemeHne. 2015 . 128 ¢.

7. Pevkesud A.IT. ®usuxa. 3agaunuk. 10-11 knacesl. M.: «/Ipodax». 2013 . 192
C.

8. I'pomuesa O.U. TemaTuueckue KOHTPOJIBHBIE ¥ CAMOCTOATE/ILHBIC paboTsI 110

dusuke. 11 xnace. M.: «Ox3amen». 2012 . 144 c.

[IA®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. ®enepanbHbIi LEHTP

MHPOPMAIIMOHHO-00pa30BaTENbHbIX PECYPCOB
https://web.archive.org/web/20191121151 247/http://fcior.edu.ru/

2. LIOP u pecypchl 1o ¢husuke http://class-fizik.ru/astw.html

3. Koprniopanust «Poccuickuii y4e0HHK» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. 11OP u pecypcsl 1o Gusuke http://class-fizik.ru/fizw.html

5. BupTyanbHble 1abopaTopHble paboThl 10 QU3KKe
https://efizika.ru/course/view.php?id=44

6 1. Bubnuoreka — Bcé mo npeamery «®Pusuka». — PexuM 1ocTyna:

http://www.proshkolu.ru




7. BUIeoomnbITh! Ha ypokax. — Pexum noctyna: http:// fizika-class.narod.ru

8. Enunas Ko/uteKuus nupoBbIX 00pa3oBaTeIbHbIX PECYPCOB. — Pexum
nocryma: http://school- collection.edu.ru

9. DieKTpOHHbIE YUeOHHUKH 0 du3uKe. — Pexum noctymna: http://www.fizika.ru
10. d)eneéanbnblﬁ LeHTp MHPOPMALIOHHO-00pa30BaTeIbHbIX PECypCOB. —

Pesxxum pocryma: http://www.fcior.edu.ru/

11. UHTepHET ypOK. — Pexxum octyna. http://interneturok.ru/ru/ school/physics/
12. AruMaru GU3HUECKUX 00BEKTOB. — PeXHM JOCTyTa: http://physics.nad.ru/

13. YKusast pusmka: obyyarolnas nporpamma. — Pexum noctyma: http://www.int-

edu.ru/soft/fiz.html



