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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEIHEr0 O0IIero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHMS U KOHLENIUHU IMpernojaBaHus Yy4eOHOTO
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanumu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux ¢Gusznke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAaKKe YYUTHIBAET HEOOXOAMMOCTh PEaH3allMUd MEXIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUHN, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATh HAyYHbIH METO]I TO3HAHUS NPH BBIIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SABIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuwil. Beaymum B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU ITPOOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHHS 3JIEMEHTOB COZIEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOIeM paliOHaIBLHOTO MIPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHE MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPExXIe BCETO 3a CUET
OpraHMu3aly IKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuaroutuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX pabOT, KOTOphIE B Mporpamme 1o (usnke oOBEAUHEHBI B OOUIUN CIHCOK
YUEHUYECKUX TMPAKTUYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHMS U OCHaIeHus Kabuneta ¢usuku. Ilpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmioe BHUMaHKE yIenseTcsl peIeHNI0 pacy€THRIX M KaueCTBEHHBIX 3a1ad4. [Ipu sTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C BHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOIO pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUeckoW MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOKHO OBITH HEOOXOMMOE JTa00paTOPHOE 0OOPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOE 000py/0BaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYUBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPALMH JUIsI WCCIIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAaKTHUUECKUX padoT ¢GopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU 1IENISIMU U3Y4eHUsI GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3yUEHUIO
TIPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUIsL pA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

Joctumxenune 3Tux 1eneld obecriednBaeTCsl pelIeHHEeM CIeAYIOUMX 3a7ad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e [pUOOpEeTeHHEe CUCTEMBI 3HAHMH 00 OOmMX (U3UYECKHX MOJIEKYISPHYIO (DHU3HKY,
JNEKTPOAUHAMUKY, KBAHTOBYIO (M3MKY M 3aKOHOMEPHOCTSX, 3aKOHAaxX, TEOpHsX,
BKJTIOYast MEXaHUKY, DJIEMEHTBI aCTPOPHU3UKH;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HAaHUS M OObSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeIbIO, 3aJla4, MOJPa3yMEBAIOIIUX CAaMOCTOSTENIbHOE CO3AaHue (PU3UUECKOU
MOJIENY, aICKBATHON YCIIOBHSM 3a]1a4H;

e noHuUMaHUEe (U3NYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEILHOTO TUIAHUPOBAHUS M MPOBEIACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruu,  OnpeneeHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOmiero odpa3oBaHUA
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
Jaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (u3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYMTEJb JellaeT BBHIOOP MpOBeIAeHHS 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ouzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecro ¢u3uku B (OpMHUPOBAHMHM COBPEMEHHOW HayyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHue. OTHOCUTENBHOCTh MEXaHWYECKOro aBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NMepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMELLICHUSI MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOAHOrO NaieHus.

KpuBonuneliHoe nBvxeHue. JIBH)KEHME MATEpUATIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: CHUIOMETp, JIBHKCHHUE
CHApAJIOB, LIEMTHBIE U PEMEHHBIC MEPEIavn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoenue nprxeHus Tena, OpoeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3ydenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHWS ~ MEXIYy  NyTAMH, OPOMJACHHBIMH  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS IApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOImEeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectr. [lepBas kocMudeckasi CKOPOCTb.

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



Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaouiment tpenns. Cuna conpoTUBIECHUS
NP ABUKCHUH TeJla B )KUJKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENIBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABmXeHUs OpycKa MO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIynbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE IBUKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckass sHeprus MaTepuanbHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHEPTUA yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHIMANbHBIE CUJIbL. CBSI3b paOOTHI HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon MOTEHIIMATHHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teja Ha
MIpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Paspnen 3. MosekyasipHast pu3uKa 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe maBmwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHIIL
BemecTBa. Mojenu CTpOSHHUs Ta30B, XKHAKOCTEH M TBEPABIX Ted W OOBSICHCHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindecTBo BellecTsa.
[TocrossuHast ABorazpo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompouecchl B uaealbHOM Tras3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe mpeacTaBieHe U30MPOILIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBHSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3/yXa B KJIACCHOM KOMHAre Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJAMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3meHeHus. KonndyecTBo TemioTsl U pabota. BHyTpeHHAS SHEprus 0IHOATOMHOTO
U7eanbHOro raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEIUI0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoM mnpouecce. [lepBblii 3akoH TepMoauHamuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennoble MammuHbl. [IpuHIMnIe 1eficTBus TemoBbIX MamuH. [IpeobpazoBanus sHEpIUn B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [{ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALsA).

W3meHeHne BHYTpeHHEHN 3Hepruu (TemrepaTypsl) Tella Mpu Teruionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumneHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3ayXa. HackleHHbI nap. YaenpHas TemioTa napooopa3oBaHuUs.
3aBUCUMOCTh TEMIIEpATyphl KUIIEHUSI OT J1aBJICHUSI.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesia. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzanus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa U IPAKTUUYECKOE IPUMEHEHHME: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMH IOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepeHne OTHOCUTEIbHOMN BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJEKTpUuecKuid 3apsii. JIBa BHIa 3IEKTPUUECKHUX 3apsi/IoB.
[IpoBOIHUKY, TUBEKTPUKH U MMOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckui  3apsia.
OnekTpuueckoe mnojae. HampsxEHHOCTh 3iekTpuueckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IOJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIIUANOB.
[TpOBOAHMKY U TUAIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. J{udneKkTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. OJeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTUIeCcKast 3alluTa.

JINdIIeKTPUKY B AJIEKTPOCTATUYECKOM I1O0JIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunplx cpedax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpUYECcKOi enu. KopoTkoe 3amMbikaHueE.



DNeKTpOHHas: MPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. ODIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuibl. KOpoTKoe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AYXa.

OAHOCTOPOHHSISI TPOBOJIUMOCTD IMOJ1A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COSAIMHEHHs PE3UCTOPOB.

W3mepeHne ANEKTPOABMIKYIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue snextpomnusa.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢uszuku 6a3o0Boro ypoBHsi B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckass BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe IBUKEHHE B )KUBOW mpupone, 1uddys3usi, ocMocC, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PAaBHOBECHE), DICKTPUUECKHE SBJICHUS B
KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTpUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyTue), JBUTaTellb BHYTPEHHETO CropaHus, mapoBass TypOuWHa, OBITOBOU
XOJIOJWJIBHUK, KOHAUIUOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE



HAaHOMATEpHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYeCcKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MNPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmpoOMacZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuToB. MarHuTHoOE IIOJe.
Bekrop maruuTHOM MHAYKIMU. [[pUHIUIT CyNIepIO3UIIMA MarHUTHBIX MOJIeH. JINHMU MarHUTHOM
uHayknuu. KapTtuna amHui MarHUTHOW MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM WMHIYKIIMM MarHUTHOIO TOJIS
JUITMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKU C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue »nekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MAarHUTHOM MHIYKLHH.
DIIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHIJIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUIl, UHIYKIIUOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIuHUY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumogeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHne HNeKTPOMAarHUTHON UHAYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHNE CAaMOMHIYKIIN Y.

Yuyenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummnsle Koa1eoanus
Konebarenbnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammmutyga u (aza konebanuil. I[IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYEeCKUX KoseOanuil. [IpeBpaieHue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.



Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
Koe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYeCKUMH U DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIHHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAMPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KymnbTypa HCHOIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue YCTpOCTBA W TNPAKTHUYECKOE MPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHue 3aryxaronux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokanusi.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuneitHoe pacnpocTpaHeHre CBeTa B OJHOPOJIHON CpeIe.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHme H300paKeHUH B IIIOCKOM
3epKaie.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOwuparonue W paccewBaronive JHMH3BL. ToHKas muH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas CHiia TOHKOW JIHH3bL. [locTpoeHne n300paxeHunii B cCOOMPArOIUX U PaCCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HUCTOUYHUKH. Y CIOBUSA
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTKA, OISAPOU/I.

Llemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHE M TMperomiieHne cBera. OnTuyeckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieias CBETOBOAA.

HccnenoBanne CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Hab6monenue nudpakiuu cera.

Habmtonenue nucnepcun cBera.

[Tomy4yenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne mokazarens mpeioMIICHHUS CTEKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIHUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u 3HEepruu GOTOHA C €r0 YACTOTOW. DHEPIHS M UMITYIIHC
dortoHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoOIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. V3nyyenne u mornomeHnue GOTOHOB IpU NEpexojie aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA W IPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Ornpenenenne JIMHBI BOJIHBI Jlazepa.
Habmonenne nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi
HaOnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpeiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpenenaeHno coctaBa pagioakTUBHOTO U3TyYEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3TydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyxinonnas monens sinpa IeiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI AEPHON SHEPTETUKH.
DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckne ycTpolcTBa M NPAKTHUECKOE MPUMEHEHUE: J03UMETp, kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Oranbel pa3BuTus acTpoHoMuu. llpuxiiagHoe UM MHPOBO33pPEHUECKOE 3HAUYEHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CIEKTPajbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IOCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUH U 3Botoluu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['amaktuke. Tumbl
rajlakTuk. PajuoranakTiuku u kBazapsl. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IMs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKON cdepax JesATeNbHOCTH 4YeJIOBEKa, poJib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kilacce OCyLIECTBISETCS C y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIH (akt, rumores3a, (usnyeckas BeIUMUMHA, 3aKOH, TeOopus, HaOIIO/EHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IOPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOW MpUpPOJE, ONTHYECKHE SBJICHHUS B JKMBOM mHpupoje, AeMcTBHE paiuallid Ha >KUBbIE
OpraHU3MBl.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJLIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU 3JEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHOro mpeamera «Pu3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOILIECTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  O0ydYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paXKIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHME TIJIOOAJBFHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJITAHUPOBAHUE W OCYIIECTBIEHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIEd yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

pacliupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HampaBlIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYa IbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIbHOCTH, 33/1aBATh IAPAMETPBI U KPUTEPUU UX JOCTUKEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3palaThIBaTh IUIaH pEUICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEISAM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENbHOCTH B 00JacTu
($u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOMCKY METO/IOB PEIIEHUs 3a7a4
buznYeCKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3/IJaHWU Y4EOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJ€ pEHICHUS 3aJauyd pPe3yJbTaThl, KPUTHYECKHU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOU ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh NEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUECKYIO 001AaCTh KUZHEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONHE AThTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMATHU3alUI0 U
WHTEpIpETAHio HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIB30BaTh CpPENCTBAa HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pa3IU4HBIX (opMmarax ¢ y4ETom
Ha3Ha4YCHWs HMHQPOPMAIIMK W IEJICBOM  ayJUTOpUH, BHIOWpAas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3YyaJIU3alluH.

KoMMyHunKkaTHBHBIC YHHBepcaJIbHble YUeOHbIe JeHCTBHUSA:

OCYILECTBIIAThH OOILEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOH NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBHUyalbHON paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JIEHWCTBHUMH, PaclpenciATh PO C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON padOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B pPA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUTAH PEHICHHUS PAcUETHBIX M KAYSCTBEHHBIX 3a/ad, IUTaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUINXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacIImpsATh paMKH YI€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLUOHAIBHBIH HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICJUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,
UCIIONIb30BATh PUEMBI peIICKCHH JIJIS OLIEHKHU CUTYaIli, BBIOOpA BEPHOTO PELICHHUS;
YMETh OICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTaTOB AEATEIbHOCTH;
MIPUHUMATE Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HaBaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npotiecce nqoctuxkeHMs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iiero oOpa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJJIEKT, MPEANOIaralonuii CoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS PA3BUTHS COOCTBEHHOM AMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHPOBAaThCS K SMOIIMOHAIBHBIM
HN3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHUE K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIMATHH, BKIIIOYAKOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_ICHI/ISI, CHOCOGHOCTL K COYYBCTBHIO U COIICPCIKNBAHUTIO,

COILIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMpPUMeEpax poiib U MecTo (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIHH, B IPAKTHYECKOHN
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHMULBI NPUMEHEHHUS H3YUEHHbIX (PU3MUECKUX MOJEJeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJIEKTPUYECKHUM 3apsAl IPU PELICHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOLECcChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHs, B3aumonencTeue Tten, auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeH M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHWU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, MCIIApEHUE, KOHIEHCAlUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJECICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Tella, KHHETHYecKas
SHEprusi, NOTEHLUAlbHAs DSHEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTrUMH BEJIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas DSHEeprus
XAOTUYECKOTO JIBW)KEHUS MOJIEKYJ, CPEJHEKBaJIpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMS M EIUHMIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (DU3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HAnpsDKEHHOCTh  TOJIS, IOTEHIMAJ, PAa3sHOCTh IOTEHUUAIOB; MPHU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3WYECKUI CMBICI HCIOJNB3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3Ysd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonst HeloToHa, 3akOH coxpaHeHUs
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BhIPAKEHUE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TIPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh SKCIIEPUMEHTHI 10 HCCIICAOBAHUIO (DU3MUECKUX SBICHUUW M TPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEpPEHHS (PU3UYECKUX BEIWYHMH, MPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTU MEXJY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSIMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (HKCHpPOBATH pPE3YIbTATHI
HOJY4eHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOABI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

cobuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEICHUM HCCIENOBaHMM B paMKax
y4eOHOr0 JKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENbCKOM UM IMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYA0BaHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTth KayecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ OOpoi Ha N3y4eHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJBb30BaTh NPU PELIEHUMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX MCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

NPUBOJIUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHMUA MO0 (QHU3UKE B TOBCEAHEBHOW IKU3HU MJIs
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIIeHUH ¢ MPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHUS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalollIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAaHUPOBATh PabOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)JIOrO M3 YYAaCTHUKOB T'PYIIIBI B
pelieHne paccMaTpuBaeMoON IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENel: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO sI/ipa MU peleHnN GU3NYECKUX 3a/1a4;



pacmno3HaBaTh (pU3MYECKHE SBIEHUS (MPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JAeWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apdn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢pdekt (porodddekr), CBeToBOS NaBleHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jla, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD Pa3IMYHBIX CPENl) U IJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAsl CHUIa,
paboTa TOKa, MHAYKLHS MAarHUTHOro mojs, cwia Ammepa, cwia JlopeHua, MHIyKTUBHOCTb
KaTYILIKH, SHEPTUsl JIEKTPUYECKOTO0 M MAarHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KojieOaHuM B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOsSHHE M ONTHUYECKas CUjla JIMH3bI, MPU OMUCAHUH TPABUIHHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3yEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATHh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUe
BEJIMUMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPTus W
UMIyNIbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYWMH, HUX OOO3HAYCHHS U
SMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYHUHY C JPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO U MAPAJIEIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHME OWHINTeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHHUS DIIEKTPUUECKOrO 3apsla, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBUS (TPaHMIIBI,
00jacTi) IPUMEHUMOCTH;

OTIpeIeNATh HAIpPaBJICHWE BEKTOpA MHAYKIMM MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONB30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUH: Tpu dIToM  (POpMyIupoBaTh
npobnemMy/3ajady W TUIOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIA CMOCOO WM3MEpPEHUsT M WCIOJIb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPEUIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYeCKUX BENMWYMH B BHJAE TaOmUIl ¥ TpapuKOB, MAeJaTh BBIBOABI IO pe3yidbTaTam
HCCJIEJIOBAHUS,

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESTebHOCTH C
WCIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPONCTB U JIA0OpaTOPHOTO 000PYAOBAHHUS,



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYEcCKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOMPATh (PU3MUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pelICHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOl BEIMUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCTIONB30BaTh MPH PEUICHHHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBlIeHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMALHUIO;

OOBSICHATH IPUHIHUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3InyaTh
yCIIOBHS UX 0€3011aCHOTO MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHH;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MTPHU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJCHHS HOPM IKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpene;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJleKBaTHO OLICHMBATH BKJIAJ KaXJI0rO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.
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10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmmorexa LHOK
' https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
22 Alunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
4.1 DneKTpocTaThKa 10 1 bubnuoreka [IOK
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/l Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoTbI padoTbI pecypebi
Paszpen 1. JIEKTPOIMHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U dJEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKH 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Cpoerye atroma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE PO 5 bu6mmoreka [IOK

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




Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ﬁg(iﬂ_?/melaa LIOK/7 £41c97
pS://m.edsoo0.ru cYy/C
Hroro no pazneny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YUYEBHO-METOANUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenues

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»
A.I1.PeivMkeBud [TocoOue s o61meo06pa3oBaTenbHbIX yupexaeHuil. 3agauauk 10-11 kmacc
Mocksa, M3narensctBo "JIpoda" 2013 .

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

®usuka 10 kiacc. OnopHbie KOHCIIEKTHI U pa3HOYpOBHEBBIE 3a7aHus. E.A. Mapon
OO0OO"Buxropus mitoc" Cankr-IlerepOypr.

®usuka 11 knacc. OnopHbIe KOHCTIEKTHI U pa3HOYpoBHEBbIE 3a1anus. E.A. Mapon
OO0OO"Bukropus mitoc" Cankr-Ilerepoypr

JLLA. Kupuk. @u3uka-10. PazHOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI.
Mocksa. M3narensctBo "Unekca" 2012 r.

JLLA. Kupuk. @u3uka-11. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIBbHBIE PAOOTHI.
Mocksa. M3narensctBo "Unekca" 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Onexrponnsii yueOHuk. ®usuka 10 xnacc/Msikumes u np. Knaccndeckunii kypc.
OnexTpoHHbIN yueOHuk. @usuka 11 knacc/Msikumes u 1p. Knaccnueckuii kypc.
[Mudposast maboparopust 1o ¢pusuke. ba3oBblil ypoBeHb.

KommiiekT MynbTUMEeTMIHHBIX CPEeACTB 00yueHUs cepus "DIIeKTPOHHBIE YPOKU U TECTHI.
®dusuka B mkose"

Ha6op snexrponnsix uzganuii Ha CD u DVD cepuu "1C: lllkona. ®uzuka"
Ennnas komexus HudpoBbix 00pa3oBaTeIbHBIX PECYPCOB MO (hHU3nKe
http://school-collection.edu.ru/catalog/? subject[]=30.

Poccuiickast DnekTpoHHas 1IKOIa

Ob6pazoBarenbHblil moptan "Mos mkomna"
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