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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompepensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHbIC, TPEeMETHbBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
coJiepkanue yuyebHoro npeamera «Ou3nka» Mo rogam o0ydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWe W aKTUBHOE
MpUMEHEeHHEe (PU3NUECKUX 3HAHUI OMpeieiaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUaJIOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHU MTPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEN KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHUE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHus
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NpPEICTaBICHUAX O MPUPOJE, TPAHHUIAX MPUMEHHUMOCTH TEOPHM, JJISi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yeTcs MPeke BCEro 3a CuéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Io (u3nKe OOBETUHEHBI B OOIIMN CITMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHaleHHusa KabuHera Gpusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHuE yJenseTcsl peleHNI0 pacu€THBIX U Ka4yeCTBEHHBIX 3a1ad4. [Ipu sTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE IPUMEHATh H3y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca,
TaK UM HMHTETPUPYsS 3HAaHUA U3 Pa3HbIX pa3fenoB. JlJig KadyecTBEHHBIX 3a/lad MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
0o0pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo LWKIa. B kabuHere ¢u3nku
JIOJKHO OBITH HeoOXxoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHcTpanimoHHOEe 000pyAoBaHue (OpMHUPYETCSs B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECIEeUMBACT MOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe I10
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHHE AJIS YYEHHMUYECKUX INPaKTHUECKUX paboT ¢dopmHupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMHpOBaHHE HHTEpeca U CTPEMJICHHS OOYYaIOUIMXCA K HAyYHOMY H3YYEHHMIO HPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE MO3HAHH U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOLIHM SIBJICHHUSIM;

(dopMHpOBaHHE HAYUHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3ydeHHs OCHOB CTPOSHUS MaTepHH U
(byHIaMEHTAILHBIX 3aKOHOB (PH3UKH;

(dopmMHpoBaHUEe YMEHUN OOBSICHATH SIBJICHUS C UCIOIb30BAHNEM (PU3MUECKUX 3HAHUH U HAYUHBIX
JI0Ka3aTeNbCTB;

(dbopMHpOBaHUE TIPEICTABICHUH O PO (PU3MKH IS Pa3BUTHS JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAss MEXaHHKY, MOJIEKYJSIPHYIO (H3UKY, D3JEKTPOJWHAMHMKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOOU3UKH;



dopMHupoBaHHE YMEHHMH NPUMEHSTHh TEOPETUYECKHE 3HAHUSA s OOBSICHEHUS (U3NYECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IUYHBIX 337a4 C SIBHO 33JJaHHOMN (U3MUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITETIbHOE CO3/aHUe (U3UYECKON MOAETH, aJeKBATHON YCIOBUSAM
3a]a4u;

NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHAJW3a M HWHTEpIpeTanuu HHopManuu, onpeaeneHus JIOCTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCIOBUHM Il Ppa3BUTHS YMEHHIl TMPOEKTHO-HUCCIENOBATENIbCKONH, TBOPUYECKON
JESTEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi YypOBEHBb) Ha YpPOBHE cpelHEro oduiero oOpa3oBaHUs
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 daca
B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOPHBIX paboT H
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHS.

Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOpocTk. Ilepuoa u yactora
obparenus. LlenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTFOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTHUK JBHKEHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopoCcTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXY ITYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE NPOMEKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHUHM C HAYaJIbHOM CKOPOCTHIO,
paBHOH HYIIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

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

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buabl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cumna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHONH TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYEeCKOW JHEpPruM Tella Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul

OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.



Mogenu cTpoeHHsI Ta30B, XKUAKOCTEH 1 TBEPABIX TeN U 00bSICHEHNE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepbl Mosiekyi. KonnuectBo BemectBa. [loctosinaas ABoraapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mNpeacTaBiICHHE M30IMPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAILHOTO Ira3a, U301 POLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJCAIBHOTO0 ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIyYCHHE. Y 1€TIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMocTs po11ecCcoB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3(PUILIHUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOJIEMbI TETJIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OYTBUIKU O] ICHICTBUEM C)KAaTOr0 BO3/lyXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe MyTEéM TpeHus
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusi, p€aKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yxa. HacelleHHbIH map. YaenbHas TeIuioTa mapooOpazoBaHHs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe teno. Kpucrannmueckue u aMmopgHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasiaeHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHHUA COBPEMEHHBIX MaTCpHUAIOB, B TOM YHCJIIEC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsinoB.  3akoH  Kymona. TodeuHblil  snexTpuueckuil  3apsn.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuman. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [{udnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

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

ONEKTPUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHHYEeCKHEe yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPSI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue dIeKTpoABMKYHIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue aI1eKTpOoABMIKYILEN CHIIbI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

HabGnronenue snexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHHas GyHK1IM, mapadona, runepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKLIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M MX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMOC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METaJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAIS, TaJbBaHUKA.

TI'eoepaghus: BIaxKHOCTB BO3/lyXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBUKEHUN € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATENb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHue



ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEP, AIIEKTpOHArpeBaTeibHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpUHIUI Cyneprno3uMyu MarHUTHBIX 1OJeH. JIMNHUY MarHUTHOU
uHAyKIuK. KapTrHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DJIEKTPOMAarHUTHOM WHAYKIMHM. [IOTOK BEkTOpa MarHUTHOM HMHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHYKIIMHU. DJIEKTPOABMIKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYILIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMAarHUTBhI, IEKTPOABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbIX YaCTHUL], UHIYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnass cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmoHHuUeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa konebGanuil. IlpyXMHHBI MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Konebanuid. [IpeBpariieHne a3Heprun nmpu
TapMOHHYECKUX KOJICOaHUSX.

Konebarenbupiit kKoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIy MEXaHWYEeCKMMH ¢  DJIEKTPOMArHUTHBIMHU



konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHS YHEPTUU B UACATHLHOM KOJIEOATEIEHOM
KOHTYpE.

[IpencraBieHne o 3aTyXarOMMUX KoJeOaHUSX. BhIHYXIEHHbIC MEXaHUYECKUE KOIeOaHusI.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE SIEKTPUUSCKON SHEPTHUH.
OKOJIOTMYECKME PUCKM NpPU NPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa wucnosp3oBaHus
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHOM CUCTEMBI (MPYKUHHBIN UM MaTeMaTUYeCKHUI
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSDKEHUs] OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH M
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

WccnenoBanue 3aBUCUMOCTH MEpUOIa MAJIBIX KOJI€OaHU rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl rpysa.

WccnenoBanne NEepeMEHHOTO TOKa B IENH M3 IOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
u JuHa BoJHBL. [lomepeunbie W TpojosibHbie BOMHBL. HWHTepdepennus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMieHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3M U TeNeBUACHUS. Pagronokanus.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPA3BYKOBasl JIUarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUIECKUX BOJTH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



Habmionenue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOM
KoJIeOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkoHbI IMpelOMIIEHUs cBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomiue u paccerBaroiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoWcTBa M NPAKTUYECKOE MPUMEHEHHE: OYKM, Jyna, ¢oToanmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHEHOE pacHpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moiens CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cienUAJbLHOH TEOPUH OTHOCUTEIbHOCTH

['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPTHs OKOSI.



Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHUYECKHE YCTPONCTBA M MPAKTHYECKOE MpUMeHeHHe: (PoTodnemMeHt, (OTOAaTUuK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
monenb atoMa. [locrynater bopa. U3nydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YPOBHS SHEPTruu Ha Ipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPrUU aTOMa BOAOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.
CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.
TexHuueckue YCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIEKTpPAIbHBIA aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE IPOTOHA U HeWTpoHa. HykimonHas monens simpa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaarOaKTUBHOIO paclajia.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3nus, sipkue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI ITIaBHON
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocje0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3mku w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyecKkoil KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTMPEIeIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

bBuonozcus: >nexTpudeckue IBJICHU B )KUBOM MPUPOJE, KosieOaTeNbHbIE ABMKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpead, T€eHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAS Te4Yb, paaap, paJuoNpuUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



INIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS y4eOHOro mpeamera «DH3MKa» TOJDKHBI OTPAKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIoIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
pacuIpeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OO0ydYarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCHICKON I'PaKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHUSM POCCHUCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIIE B ACSITETFHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3uyHbIM chepam mpodheccuoHaNbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuied npodeccuu u
pearn30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHE TJI00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKE U OCYILECTBICHUE ACHCTBHUI B OKpYKaroIllel cpe/ie Ha OCHOBE 3HAHUS Lesiei
YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa JeATeNbHOCTH SKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIU ACSITEIbHOCTH, 331aBATh IAPAMETPhl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble ucciiegoBare/bCKue 1eHCTBUS:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GuU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MOMCKY METOJIOB pelIeHUs 3a1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 33/1a4U Pe3yIbTaThl, KPUTHYECKU OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM JCSITEIILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONHE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OE30MacCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHbIX (opmatax ¢ yuéTom
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€e TeHCTBHUS:

OCYILECTBIISATH OOIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOMU JCATEIBHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEACTB;

MIOHUMATh U MCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ HHIMBHIYyaIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/IOTO WICHA KOJUICKTHBA,;

NPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JIEHCTBUS 110 €€ OCTIXKEHUIO: COCTABIIATh TUIaH ICHCTBUHN, PACIIPEIeIIATh POJIH C y4ETOM MHEHHH
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKOTO YYaCTHHUKA KOMaHJbI B OOIIUI pe3yybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIC NMPOEKTHI, OICHUBATh HJIEH C MO3WIIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PAa3JIUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanmus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBHI B ACSATEIbHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCTIONIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.

B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE HYMOLIMOHAILHOE COCTOSTHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aalITHPOBATHCS K SMOIIMOHATIBHBIM H3MEHEHHSIM U MIPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOIMH, B NPAKTHYECKOU
JESATEIIbHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepuallbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJNO, MACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH AJIEKTPUUECKUHN 3apsii NPHU pELICHUU
du3nueckux 3anay;

pacrnio3HaBaTh (PU3UYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEWHOE IBW)KEHHE, CBOOOJHOE TMajJeHHe Tell,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOIeHCTBHE Tell, U y3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW U TBEPIBIX TEJl, K3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PaBHOBECUE, HCIAPEHUE, KOHJEHCAUus, IUIABICHUE, KPUCTAUIM3ALNsA, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JaBJICHUS ra3a IIpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy INapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tel, B3aUMOICHCTBHE
3aps/0B;

OIUCBHIBATh MEXaHUYECKOE JIBUKEHUE, MCIOJNIb3Ys (PU3NUYECKHUE BEIUYMHBI: KOOpAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, NOTEHIMalbHas SHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEIMUNH, UX 0003HAYEHU
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBWJKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4YHas CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora rasza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATENIS; IPU ONMMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O3HAYEHWS M EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMYMHY C APYTMUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS, MOTEHIMAJ, pPa3HOCTh TMOTEHIUAIOB; IMpPU OMUCAHUH MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HUX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBJICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus



MEXAHUYECKOM SHEPTUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIO3ULUN CUJI, IPUHIIUII
paBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KyinoHa, mpu 3TOM pa3nuyarh CI0BECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCJIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

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

BBINOJIHATh SKCIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3ToM  (HOpPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHus, IPOBOAUTE OIBIT U POPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C HCII0JIb30BAaHUEM MPSAMBIX
U3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3yIbTATHl IMOIY4YCHHOMH
3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUE TaOIMIl ¥ rpauKOB, JAeIaTh BBIBOBI 110 pe3yIbTaTaM
UCCJIE/IOBAHUSI,;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEJCHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1AOOPaTOPHOI0 000pYyA0BaHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, MCIONb3ys
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJauu BbIOMpaTh (U3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUecKoi BEIMUMHBI,

pelarth KayecTBEHHbIE 3aJaul: BBICTPAaMBATh JIOTMUECKU HENPOTUBOPEUUBYIO IIETIOUYKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUPOBaHMs, HMHTEPIPETALMU M NpEeACTaBIeHUs y4eOHOW U HaydHO-
NOMYJSIPHOM MH(pOpMaUH, TOTYYEHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(OopMaIuio;

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

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B TOBCEAHEBHOMN KU3HU JIsl 00eCTieueHus
6€e301acHOCTH MpHU O0paIIeHUH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ul COXPaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKaloIlEel Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpyNIbl, palMOHAIbHO pacHpeleNsITh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIO0TO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.

K koniy oOyuenust B 11 Kiaacce npeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTHUYECKOU
NeSITeIbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

VUNTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEIb aTOMA, HYKJIIOHHAs
MO/JIeIb ATOMHOTO sJipa MPH pelIeHnH (PU3NUecKHX 3ajay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,



XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS
UHAYKIMS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYLIUICS 3apan,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jla, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3JIMYHBIX Cpell) U DJIEKTPOMArHUTHbBIC SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MMOTEHIIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MAarHUTHOro mojs, cuwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MArHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKash CHUJia JIMH3BI, MPHU OMHUCAHUU TPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIOJIB3yEMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOLECCHI, HCIONB3YS (u3mueckue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
CIMHMIIBI, YKA3bIBATh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBAaTENBHOTO U MMapajlyIeIbHOTO COETUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIMH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DifHIITeHA 17151 hoTod(h(hekTa, 3aKOH COXpaHEHHUs YHEPTUH, 3aKOH COXPAHECHUS
UMITyJIbCa, 3aKOH COXPAHEHHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPAaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3aKoH paguMOaKTHMBHOIO pachaja, MpU OSTOM pa3inyaTh CJIOBECHYIO
GbOpMYyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpe/IeNIATh HAIpPaBJICHWE BEKTOpA MHAYKIIMM MAarHUTHOTO TOJIs MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITMIOJHATh 3KCIIEPUMEHTHl 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Tmpu 3TOM  (POpMyIHpOBaATh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIISATh TPSMBIE W KOCBEHHBIC W3MEPCHHS (U3MUSCKUX BEIWYHH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI IMOJYYCHHOW 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1A00OPaTOPHOTO 000PYAOBaAHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOENbl0, HCIOJIb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO



MOJIeNIb, BBIACHATh (U3NYECKUE BEIUYMHBI M (POPMYIbl, HEOOXOAUMBIE Ui €€ pelIeHHUS,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BETHUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIENOUYKY
paccyXJIeHU ¢ OMOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCTIOJIb30BAaTh MIPU PEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHHUsS, HHTEPIIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JIYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

OOBSICHATH PUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIl;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0€30MacHOCTH pU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPOMCTBAMHU, JJISi COXPAaHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIIel cpeae;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAHUPOBATh PaboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)XXJOTO M3 YYACTHUKOB I'PYIIbI B
pelIeHrne paccMaTpUBaEeMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KoaunvecTno yacos JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
) NporpaMMsblI Bcero K/p n/p pecypcol

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 du3HKa ¥ METOIBI HAYYHOTO MTO3HAHUS 2 ‘ bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2

Paznen 2. MEXAHUKA

2.1 Kunemaruka 5 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXAHHUKE 6 1 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMUKA

OCHOBEI MOHGKynﬂpHO'KI/IHeTH‘leCKOﬁ

3.1 9 1 1 bu6muoreka ITOK https://m.edsoo.ru/7f41bf72
TEOpUun

3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72

3.3 ATpEraTHEIE COCTOAHMS BEIECTBa. PasoBele 5 bu6muoreka ITOK https://m.edsoo.ru/7f41bf72
IIEPEXO/IbI

Hroro no paszneny 24

Pazgen 4. JIEKTPOJANHAMMUKA

4.1 DIEKTPOCTaTHKA 10 bub6mmorexa [{TOK https://m.edsoo.ru/7f41bf72

4.2 TocTosHHEIH SnekTpuiecKiit TOK. TokH B 12 1 2 bubnunorexa [IOK https://m.edsoo.ru/7f41bf72
Pa3NUYHBIX Cpeaax

Hroro no paszneny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4

11 KJIACC
No ni/nt HanmeHoBaHMe pa3jeioB U TeM KosinyecrBo yacos DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE

NporpamMmabl Bcero K/p n/p pecypcsol



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Pazpea 1. JIEKTPOJANHAMUKA

1.1 MarsuTHOE nosie. SNeKTpoMarHuTHas 11 1 bu6mmoreka LITOK https://m.edsoo.ru/7f41c97c
HHTYKIIAS

Hroro no pazaeny 11

Pasznea 2. KOJIEBAHUSA U BOJIHbI

2.1 MexanuuecKkue u SIeKTpOMarHuTHEIE 9 Bu6noreka LIOK https:/m.edsoo.ru/7f41c97¢
KoJieOaHust

2.2 MeXaHHYECKUE B JIEKTPOMArHUTHBIC BOJIHBI 5 1 bu6muoreka LTOK https://m.edsoo.ru/7f41c97¢c

2.3 OnTuka 10 bu6nuoreka [TOK https://m.edsoo.ru/7f41c97c

Utoro no pazneny 24

Paznen 3. OCHOBBI CHEHHAJI])HOFI TEOPUU OTHOCHUTEJIBHOCTH

3.1 OCHOBbI CIIEHMATLHO TCOPHH 4 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEJIbHOCTH

Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTBI KBAHTOBOW OTNITHKH 6 bu6muoreka [TOK https://m.edsoo.ru/7f41c97c

4.2 Ctpoenue aToma 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU

5.1 ‘ DJIeMEeHTBI aCTPOHOMHHU M ACTPODUIUKH 7 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 ‘ O6o01maroree IIOBTOPEHNE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PeszepBHoe Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4



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

10 KITACC
N Tema ypoka KosaunuyecTBo 4yacos Jlara
Bcero k/p n/p
1 ®du3uka — Hayka o npupoje. Haydnslie MeTobl IO3HAHUS OKPYKAOLIETO MUpa 1
Poinb 1 MecTO Gpu3MKK B OPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON 1
JESTEIIbHOCTH JIIOJEH
3 Mexannueckoe nBukeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBHKEHUs. [lepemeniennue, CKopocTsb, 1
YCKOpEHHue
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE IBU)KEHUE 1
6 CBoOogHoe majgeHre. Y CKopeHre CBOOOIHOTO MaICHHS 1
7 KpuBonuzelinoe 1BukeHue. [IBuKeHre MaTEPUAIbHOM TOUKH 110 OKPYKHOCTH 1
8 ITpunnun otHOocuTeNnbHOCTH [ anmunes. Maepuuanbasie cucteMsl orcyeta. Ilepseiii 3akoH HeroToHa 1
9 Macca tena. Cuia. [IpuHnun cynepno3unuu cui. Bropoii 3akoH HeloToHa [u1si MarepralbHON TOYKU 1
10 Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK 1
11 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTh 1
12 Cuna ympyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenusi. Koaddumment tpenus. Cuiia CONpOTHUBICHUS MIPU BUKEHUU TeJa B )KUIKOCTH WU Ta3e 1
14 [ToctynarenbHoe U BpalaTreabHOE ABUKEHHE a0COIIOTHO TBEPAOro Tena. MoMeHT cuiibl. [1nedo cuisl. 1
YcnoBust paBHOBeCUs TBEPAOIO Tella
15 NMnynsc MmaTepraibHOW TOUKH, CUCTEMBI MATEPUAIBbHBIX TOUEK. IMITylIbCc CHITbl. 3aKOH COXpaHEHHUS 1
UMITyJbca. PeakTuBHOE IBUKEHNE
16 Pabota n MOIHOCTb CHIIBL. Kunernueckas sneprust MaTepuasibHoil Touku. Teopema 06 u3MeHeHUN 1
KMHETUYECKON SHEpruu
17 [TotenunanpsHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMUpPOBAHHON MPYKUHBI. 1
[TorennuanpHast SHeprus Tena BOJIM3U MOBEPXHOCTH 3eMIIH
18 JlaGopatopnas pabora Nel «MccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYeCKOM SHeprun 1 1

TeJa Ha MpUMEpe PacTsHKEHHsI PE3MHOBOTO JKI'yTa




HOTGHI_[I/I&]'IBHBIC N HCIIOTCHIUAJIbHBIC CUJIBI. CBi13p pa6OTI>I HCMOTCHIMAJIBbHBIX CUJI C UYBMCHCHHUEM

19 MEXaHUYECKOM SHEPTHH CUCTEMBI Tell. 3aKOH COXPAaHEHUS] MEXaHUYECKON YHEPTUU .
20 KonTponbnas padota Nel mo teme «Kunematuka. JluHamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE) 1
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHYECKOW Teopun. bpoyHoBckoe aBmwxkenne. nddysus 1
22 Xaapamep JIBU>)KEHUS U B3AUMOJECHCTBUS YaCTHULL BelleCcTBa. MOJENU CTPOEHUS ra30B, KUIAKOCTEN U 1
TBEPJBIX TE
23 Macca monekyn. KonnuectBo BemectBa. [locrosHnas ABoraapo 1
24 TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus 1
25 Wneanphbiii raz3 B MKT. OcnoBHoe ypaBHenne MKT 1
26 AbGcouoTHas TeMIiepaTypa Kak Mepa CpeJHe KHHeTHYECKOW YHEPT U JIBHKCHHS MOJICKYJl. Y paBHEHHE 1
MenaeneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1
28 JlaGopatopnas pabota Ne2 «MccnenoBanue 3aBUCUMOCTH MEXKIY TapaMeTpaMU COCTOSIHUS 1
Pa3peKEHHOTO ra3a
29 | M3omporecchl B WIeaIbHOM ra3e U X IpadudecKoe MpeICTaBICHHE 1
30  KontponbHas pabora Ne2 «MonekynspHas puznka. 1
31 BHyTpeHHss sHeprus TepMoIMHAMUYECKON CHCTEMBI U CITOCOObI €€ n3MeHeHus. KommuecTBo TenaoThl 1 1
pabota. BHyTpeHHsIs1 2HEPrUsl OJJHOATOMHOTO HICATBHOTO ra3a Buibl Teronepenaun
32 VY nenbHas Tem10EMKOCTh BelecTBa. KomndecTBo TemoTsl Ipu Temionepenade. AarnadaTHbINA MpoLecc 1
33  IlepBblif 3aKOH TEPMOJUHAMUKH U €70 TPUMEHEHHE K U30IPOIIECCaM 1
34  HeoOpaTuMOCTh MPOIIECCOB B IpUpPOIe. BTOPOI 3aK0H TEpMOTMHAMUKH 1
35 [Ipunnun nevicteus u KII1JI TemnoBoit MammHsbl 1
36  ukxa Kapno u ero KI1/{ 1
37 DKosornyeckue npo0aeMbl TEIIO3HEPTreTUKH 1
38 O6o6mraromuit ypok «MomnekyinsipHas ¢puzuka. OCHOBBI TEPMOTUHAMUKI 1
39  KontponbHas padora Ne3 1o teme «OCHOBBI TEPMOJMHAMUKH 1
40  TlapooOpa3oBaHue U KOHJeHcalus. McnapeHue U KuneHue 1
41 AOCOIIOTHAsI 1 OTHOCUTEJbHAS BIAXXHOCTH BO3yXa. HachIeHHbII map 1
42 Tépnoe Teno. Kpucrammmaeckue u amopdHsbie Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB. JKuakue 1

Kpuctayabl. COBpeMEHHbIE MaTEpHAJIb




43 [InaBneHue u kpuctaumm3anus. Y aeibHas TerioTa riasieHus. Cyomumanms 1

44 VYpaBHEeHHE TEIJIOBOTO OaaHca 1

45 DJIeKTpu3anus TeJl. DICKTPUUECKUH 3apsij. J(Ba BU1a SJIEKTPUUYECKUX 3apsaoB 1

46  IIpoBOAHMKH, TUANIEKTPUKU U TOTYINPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOI0 3apsia 1

47 B3aumoneiictue 3apsanoB. 3akoH Kynona. TouyeuHblid 3JI€KTpUYECKUI 3apsil 1

48 HaHpH)KffHHOCTL JIEKTPUUECKOro NoJIsA. [IpuHIUII CyleprIo3uuu JIEKTPUYECKUX TToNIeH. JInHuu 1
HaNPsHKEHHOCTH

49  Pabora cui anekTpoctarudeckoro nodis. [lotenmnuan. Pa3HocTh MoTeHIIMAIOB 1

50 | IIpoBOAHUKH U JUAIEKTPUKHU B JIEKTPOCTATUYECKOM TToJie. J(ManekTpuueckas mpoHUIIaeMOCTh 1

51 Onekrpoémkoctb. KoneHncaTop 1

52 DneKTPOEMKOCTH IMIIOCKOTO KOHJIEHCATOpa. DHEPIUs 3apsHyKEHHOT0 KOHEHCaTopa 1

53 | Pemenue 3ama4 Ha onpeesieHUe dJIEKTPOEMKOCTH KOHIEHCATOpa 1

54 [TpuHIMN NEHCTBUS U IPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAILHOTO amiiapara, CTpyHHOTro IpuHTepa. 1
DnexkTpocTaTHyecKas 3aluTa. 3a3eMJIeHUE 3IEKTPONPUOOPOB

55 DneKTpuYecKuil TOK, yCJIoBUs ero cyuiectBoBanus. Iloctosuublil Tok. Cuna Toka. Hanpspkenue. 1
Conpotusnenue. 3akoH Oma /17151 yyacTka Lenu

56 [TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB. 1
JlaGopatopnas padora Ne3 «M3ydyeHue cMEeIIaHHOTO COEIMHEHUSI PE3UCTOPOBY»

57  Pabora 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoyinsa-JIeHna 1

58 3akon Oma a5 MOMHOM (3aMKHYTOM) anekTpuyeckoit nienu. KopoTkoe 3aMbIkaHue. 1
JlabopaTtopHnast pabota Ned «3mepenne I/IC ncToUHNKA TOKA U €0 BHYTPEHHETO COMIPOTHUBIICHUS

59 DJeKTpOHHAs MPOBOAMMOCTD TBEP/BIX METAIIOB. 3aBUCUMOCTH CONPOTUBIIEHUS! METAJIJIOB OT 1
TeMmeparypbl. CBEpXIPOBOIMMOCTh

60  DnexTpuyeckuii TOK B Bakyyme. CBOWCTBA JIEKTPOHHBIX TYYKOB 1

61 [TonynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHask MPOBOAMMOCTh. CBOMCTBa p—N-Tiepexoaa. 1
[TomynpoBOIHUKOBBIE TPUOOPEI

62 DNEeKTPUUECKUN TOK B paCTBOPAX M pacilyiaBax dJEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOITUAITHS. 1
DIIEKTPOJIN3

63 DJIEKTpUYECKUH TOK B razax. CaMoCTOSITENbHBIA U HECAMOCTOSITENbHBIN pa3psan. Moauus. [lnazma 1




64 OnexkTpuyeckue Npudopsl U yCTPOMCTBA M UX NMpaKTHUecKoe NpuMeHeHue. [IpaBuia TexHuku 1
0e30macHOCTH
65  OO6o6maromuii ypok «JIeKTPOJUHAMUKA 1
66 KontponsHas padora Ne4 o treme «3Onekrpocratuka. [locTossHHBIN AnekTpuyeckuii Tok. Toku B 1 1
Pa3IUYHbIX CPEAax»
67 PesepBHBII ypOK. 1
68 PesepBubIil ypok. O6o6maronuii ypok mo remam 10 kiacca 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KoauyecTBo 4yacos
Ne Tema ypoka Bcero k/p n/p Aara
1 HOCTO;IHHE,Ie MarHuThl ¥ UX B3auMojencTBre. MarautHoe nose. Bekrop MarHuTHON MHAYKUUU. JIMHUM 1
MarHUTHOW MHIYKIIUN
2 MaruauTtHoe nose npoBoAHMKa ¢ ToKkoM. OnbIT Opcreaa. B3zanumoaeiicTBie NpoBOJHUKOB C TOKOM 1
3 Pemenue 3ana4 Ha rpaduueckoe U300pakeHUE MarHUTHOTO MOJISI KaTYIIKU C TOKOM 1
4 JlelicTBME MarHUTHOTO MOJIsl HA MPOBOJHUK ¢ TokoM. Cunia Ammiepa. JJaboparopHas padota Nel 1 1
«HccnenoBanne MarHuTHOTO MOJISI U IGMCTBHSI IOCTOSIHHOTO MarHuTa Ha KaTYIIKY C TOKOM»
5 JleiicTBrEe MarHUTHOT'O TOJISl Ha IBUKYILYIOCS 3apsbKeHHYo yactuily. Cuna Jlopenua. Pabora cuibl 1
Jlopenua
6 OnexTpoMarauTHas UHAyKLIUA. [Totok BekTopa MaruuTHON naaAykunu. 31C naaykunu. 3aKkoH 1
3JIEKTPOMAarHUTHOM MHAYKInn Papanest
7 JlabopaTtopHas pabota Ne2 «lccnenoBanue sIBICHUS AIEKTPOMArHUTHON MHIYKITHI 1 1
8 WNunykrusHocTh. SIBnenue camonnaykiuu. IJ1C caMOMHAYKIIMYA. DHEPrys MarHUTHOTO TOJIS KaTYIIKU C 1
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
9 TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHUE: OCTOSIHHBIE MarHUTBI, JJIEKTPOMArHUTHI, 1
NIEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAPHbIX YaCTUILl, UHAYKLINOHHAS I1€Yb
10  O6ob6marommii ypok «MarHuTHoe moje. DIeKTPOMArHUTHAS MHTYKIIHSD) 1
11  KontponsHas pabora Nel mo treme «MarHuTHOe mojie. DIEKTPOMArHUTHAS HHTYKIIHS) 1 1




CBO60,I[HI>I€ MeXaHHYECKHE KOJIEOaHHs. FapMOHI/I‘ICCKI/Ie KoJIEOaHHSI. YpaBHeHHe rapMOHHUYCCKUX

12 . 1
konebanuit. [IpeBpaienue snepruu

13 JlaGopatopnast pabota Ne3 «MccnenoBanue 3aBUCUMOCTH NIEPUOJIAa MAJIbIX KOJIeOaHU Tpy3a Ha HUTH OT 1
JUIMHBI HUTU U MaccChl Ipy3a»

14 KonebarenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHbIE KoJeOaH!s B UealbHOM KoJe0aTeIbHOM 1
KOHTYpe. AHAJIOTHA MEXTy MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU KOJIeOaHUSIMH

15 | ®opmyna TomcoHa. 3aKOH COXpPaHEHUS YHEPTUU B HICATHHOM KOJICOATEIIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaromux KojeOaHusx. BeiHyk1eHHbIe MEXaHHUECKHe KoeOanus. PezoHaHc. 1
BbIHyX1eHHbBIE 3JIeKTPOMAarHUTHBIE KOJIEOAHUs

17 HGPGMGHHBIﬁ ToK. CHHYCOUAANBHBIN TepeMEHHbIN TOK. MOIIHOCTH IEPEMEHHOI0 TOKA. AMILITUTYAHOE U 1
JEMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U HAIIPSDKEHUS

18  Tpanchopmatop. IIponusBoacTBoO, nepeaada u MOTpeOICHNUE AIEKTPUICCKON SHEPTUH 1

19 YCTpgﬁCTBO Y IIPaKTUYECKOE IIPUMEHEHHE IIEKTPUYECKOT0 3BOHKA, T€HEPATOPA IEPEMEHHOTI0 TOKA, 1
JMHUH 37eKTponepeaayd

20 3K0nomqec1<nev PHUCKHU IIpU IPOU3BOJCTBE 3EKTposHepruu. KynbTypa ncrnonb30BaHUs 3JE€KTPOIHEPTUU 1
B [TIOBCEIHEBHOM JKM3HU

21 MexaHnueckue BOJIHBI, ycloBHUs pacnpocTpaneHus. [lepuoa. CkopocTs pacipocTpaHEHMsI U JUIMHA 1
BOJIHBI. [lonepeyuHsle U IPoA0IbHbIE BOJIHBI

22 3Byk. Ckopocts 3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa 1

23  DneKkTpoMarHUTHBIE BOJIHBI, UX CBOMCTBA M CKOPOCTh. I1IKkana 3ieKTpoMarHuTHBIX BOJH 1

24 TlpuHUMIIBI paJUOCBA3M U TeneBHieHus. Pa3Butue cpeacts cBs3u. Paguonokarus 1

25  KoutposbHas pabota Ne2 «KonebaHusi 1 BOJIHBD) 1

26  IIpsmonuHelHOe pacpoCcTpaHEeHUE CBEeTa B OAHOPOAHOI cpene. ToueuHblil HCTOYHUK cBeTa. JIyd cBeTa 1

27  OrpaxxeHue cBeTa. 3aKOHBI oTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHuil B IIIOCKOM 3epKaiie 1

28 [Ipenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroi moaHoro BHyTPEHHETO 1
OTpaKEHHUSI

29  Jlabopatopnas pabota Ne4 «M3mepeHne mokas3aresst peOMICHUs CTEKIIa 1

30  Jlunssl Iloctpoenue u3obpaxenuit B muH3e. Popmyna TOHKOM JTHH3BL. YBETUYEHUE JTMH3BI 1

31  Jlabopatopnas pabora Ne5 «VcciaenoBaHue CBOWCTB M300paKEHUH B IMH3AX)» 1

32  Jlucmepcus cBera. CroxkHBIN cocTaB Oeroro cBera. LIBer. 1




33 | Unrepdepennus crera. Judpaknus ceera. {udpakiuronnas pemerka 1

34  TlomepeyHOCTh CBETOBBIX BOJIH. [lomsipusanms cBeTa 1

35 OnTrueckue MpruOOPHI U YCTPOMCTBA U yCIOBUS UX Oe30macHoro npuMenenus. Jlaboparopnas padora 1
Ne6 «M3mepenue JUTMHBI CETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH»

36  I'paHuUIBI IPUMEHUMOCTH KIaCCHYECKON MexaHuKH. IlocTynarel cnenuaibHONH TEOpUH OTHOCUTEILHOCTH 1

37  OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHEe BPEMEHU U COKPALICHUE JITTHHBI 1

38  DHeprus U UMNYJIbC PEISTUBUCTCKOM yacTHIlbl. CBA3b MAacChl C SHEPTUEH U UMITYJIbCOM. DHEPrusi OKOs 1

39  Kontponbhas padora Ne3 «Ontuka. OCHOBBHI CliellUalbHONH TEOPUH OTHOCUTEIHHOCTHY 1

40  ®otonsl. Popmyna [Inanka. DHeprust U UMIyabC GOTOHA 1

41  Ortkpsitue u uccnenoranue ¢potoddpdexra. Onwitel A. I'. Ctonerosa 1

42  3axonsl potorddekra. YpaBHenue DiiHmTeitHa g Gotosddexra. «KpacHas rpanuna» porodddexra 1

43 | JlaBnenme cBeta. OnbiTel I1. H. JIeOeneBa. Xumudeckoe IeCTBHE CBETa 1

44 TexHnueckue ycTporucTBa U MPAaKTUYECKOE MPUMEHEHHe: (poToreMeHT, (OoTOIaTINK, COTHEUHAS 1
Oarapesi, CBETOANO/]

45  Pemenmue 3a1a4 o TeMe «IIEMEHTHI KBAHTOBOM OMTHKM) 1

46  Mopnens atoma Tomcona. OnbiThl Pezepdopaa mo paccessHuto a-yactuil. [Inmanerapuas mojens aroma 1

47 | Tloctynatel bopa 1

48 W3ny4enue u norniorieHue GOTOHOB MPH MEPEX0Jie aTOMa C OTHOTO YPOBHS SHEPrUM Ha Ipyroil. Buel 1
CTIEKTPOB

49 Bonnogsie coiictBa uactuil. Bonnsl ge bpoiins. KopnyckynsipHo-BoimHOBOM Ayanu3M. CHOHTaHHOE U 1
BBIHYXKJICHHOE M3TyYCHHE

50 OTtkpriTHE pagnoakTuBHOCTU. ONBITH Pe3epdopia mo onpeaeeHnio cocTaBa paIuoakTHBHOTO 1
W3ITy4eHUs

51  CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MBbI 1

59 OTkpbiTHE TIPOTOHA U HEeWTpoHA. M30TombI. Anb(ha-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. 1
l'amMmma-u3nydenue

53 OHeprus CBA3U HYKJIOHOB B aape. Snepusie peakuun. SAnepuHsiii peaktop. [IpoOiaemsl, mepcIeKTUBSI, 1
IKOJIOTHUECKHUE ACTIEKTHI SIEPHON IHEPTETUKHI

54 DnemMeHTapHbIe YacTULIBl. OTKPBITHE MTO3UTPOHA. MEeTO IbI HAOMIOACHUS U PETUCTPAIIUU dIIEMEHTAPHBIX 1

gacTuil. Kpyrisiii cron «OyHIaMeHTaIbHBIC B3aUMOICHCTBUSA. EAMHCTBO (pm3nuecKoil KapTHHBI MUPa»




55  Bun 3Bé3anoro Heba. Co3Be3nus, ssipKkue 3BE3/1bl, IIIAHETH, UX BUAUMOE ABMkeHue. CoHeyHas cucrema 1

56 | Cousnne. ComHeyHasi akTUBHOCTh. Mictounuk sHeprun CoJiHIa 1 3BE3]T 1

57 3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIABHOM MOCIIEI0BAaTEIbHOCTU. BHYTpeHHEe cTpoeHue 1
3BE31. CoBpeMeHHbIE TPECTABICHUS O MMPOUCXOKICHNUHU U 3Botonnd CoiHIa 1 3BE3]

58 Mneunslii [1yrs — Hama I"anaktuka. [lonoxenue n asmxenne Connua B ['anaktuke. ['anaktuku. 1
UEpHble IbIpHI B SApax ralakTHK

59  Bcenennas. Paz6eranue ranaktuk. Teopus bonbmioro B3peiBa. PenukroBoe nsnydenne. MeraranakTuka 1

60 Hepemennsle mpobieMbl aCTPOHOMUHU 1

61  KonutposbHas pabdota Ne4d «DneMeHTHI aCTPOHOMHUH U aCTPO(YU3UKI 1

62 O6o6maromuii ypok. Poib U3k U aCTpOHOMHUN B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COITUATBHON 1 1
3TUYECKOH cdepax AesaTeabHOCTH YeI0oBeKa

63  Oo6o6maromuit ypok. Poib u MecTo pu3uKu U aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTUHE MHpa 1

64 O6o6matomuii ypok. Poib ¢pusndeckoii Teopuu B GOpMUPOBAHUN TIPEJICTABICHUN O PU3UIECKON 1
KapTHHE MHpa

65 O6o0mmaromuii ypox. MeVCTo (bU3UYECKON KapTUHBI MUpa B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO- 1
HAyYHBIX TIPEJCTABICHUN O IPUPOE

66  PesepBHBIN ypok. MarHUTHOE MOJIe. DIEKTPOMAarHUTHAS MHTYKIIHS 1

67  PesepsubIii ypok. Ontrka. OCHOBBI CHIEMATBHON TEOPHUH OTHOCHTEIHHOCTH 1

68  Pesepnsrii ypok. KBanTOBast pusnka. DeMeHTHI aCTPOHOMHUH U acTPO(DU3UKH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» dusuka, ba3zoselit ypoBens. 11 kinacc:yueonnk/B.A. Kacesnos. — 10-¢ u3n., crep. — M. :
IIpocemenue, 2022. -288 c.: ui., 611. L{B. Bxu.

» dusuka, ba3oseiit ypoBens. 10 kitacc:yueonnk/B.A. Kacesanos. — 11-¢ u3n., crep. — M. :
ITpoceemenue, 2022. -301, [3] c.: .,

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

3amaunuk no ¢usuke 1 10-11 kimacca, JI. O. I'ennenmreitna, 0. 1. Jluka (6a30Bbiii 1
yriIyOnEHHBIN YPOBHHM)

PaGouas trerpaas o pusuke aisa madopatopubeix padot 10-11 knace, ['enaenmreitn JI. O,
Bbynarosa A. A, Kopaunses WM. H.( 6a30Bblii 1 yriryOIeHHBINH YPOBHN)

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
http://class-fizika.ru/home.html
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