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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3nke 06a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
(benepanbHOi palGoueil HporpamMMbl BOCIHUTaHMA M KOHLENUMM IpPENofaBaHus Yy4eOHOro
npenmera «®Du3uka» B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢GusnkKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaU3allMd MEXIIPEIMETHbBIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpEAMETHbIE, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojiepkaHue yuyeOHoro npeamera «Pu3uka» 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauOoJiee OOIMIMX 3aKOHAX MPUPOJIBI, BEICTYIIAS B KAUECTBE yU4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoap30BaHWE W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOCHHMsSI KOCMOCA, MOJIyYEHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢pu3uku JUIst ypOBHS CpeHEero o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIIOUAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUHU, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gpusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMuUpOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-JIeTEIbHOCTHBIN MOJAXO0 B Kypce (PU3UKH peaau3yeTcs Mpeke BCEero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOpbIE B MporpaMme Mo (QU3HKE OOBEIUHEHBI B OONIUI CITHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHaleHHus Kabuneta gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTab0pPaTOpHOE 00OPYIOBAHUE JUISI BBHITIOIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpamMme 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHOoe 00OpYyZOBaHUE AJISl YYEHHMUYECKUX IMPaKTHUECKUX paboT GopMmHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYaloMIMXCs K HAyYHOMY HW3YyUEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
epa3BUTHE TPEACTABICHUH O HAyYHOM METO/A€ TO3HaHUS U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



¢ hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KAaK pe3yJbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ popmupoBaHuEe yMEHUN OOBACHATH SIBICHUS C UCIIOJIB30BAHHEM (PU3NYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

M3YYCHUS Kypca (GU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e popMupoBaHHME yMEHUW TNPUMEHSATH TEOPETHYECKHE 3HAHUS JUIA OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a1ad, IO/IPa3yMEBAIONIMX CaMOCTOSITEIbHOE CO3/aHuEe (DU3MUYECKOW MOIEIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (UINIECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
OKCIIEPUMEHTOB, aHAJIW3a M  HUHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

® CO3JIaHNE YCIOBHM AJI Pa3BUTHUsI YMEHUU MPOEKTHO-HUCCIIEOBATENLCKON, TBOPUYECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIENaeT BHIOOp MPOBEACHUS JTa0OPATOPHBIX paboT |
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOALL. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢usukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
Amnanorossle 1 TU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM>KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKEHHdA. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CkOpocTh (CpelHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepUaIbHONW TOYKH, UX NPOEKIMHM Ha OCH CHCTEMBbl KoopauHAT. CiiojKkeHUe NepeMelieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTEpUaIbHON TOUKHA OT BPEMEHHU.

CBobosHoe najzieHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. JIBH)KEHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKOpocThb. llepmon wu
yacTora obpaienus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBAa W INPAKTUYECKOE IPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpolIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HarmpaBnenue CKOpoCTH IIpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE paBHBIE IIPOMEKYTKM BPEMEHHM IIpU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HperoToHa ais
MaTepuanbHOi Touku. Tpetuil 3akoH HproTOHA 171 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOpOCTb.



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

Tpenune. Buabl Tpenust (mokosi, ckoybxeHus, kadueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus mnokos. Kospoumuent tpenns. Cuna conpoTUBICHUS
P ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. llnedo cuibl. YCIIOBUSL paBHOBECHS
TBEPAOTO TeIA.

TexHudyeckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAINUIHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKkoHbl cOXpaneHus 6 MexXaHuke

HNmnynbc MatepralibHOM TOUYKHU (Te€da), CUCTEMBl MaTepUaIbHbIX TOYeK. IMITynbc CUIbl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabota cuiibl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(GopMuUpoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKOM dHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPHUMEHEHME: BOAOMET, KOIEP, MPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBsi3M pabOTHl CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS W B3aUMOJCUCTBUSA YaCTHUIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KonaudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UCabHOTO Tra3a. AOCONIOTHAas TemIepaTypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, u3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHUE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYIJIIPHOTO B3aUMOICHCTBHUS.

Mogenb, WITIOCTPUPYIOIIAs MPUPOTY JIaBJICHUSI ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Ormpezenienne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObI e€ n3MeHeHus. KoandecTBo TemioTel U pabota. BHYTpeHHsIsT SHEpTUs 0AHOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEMIOTHI MpH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEpPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporieccaM. [ padudeckas nnTepnperaius padboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TenoBeie MamuHbL. [IpUHIUTIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerioBbIX MamunHax. Koagdunuent nonesnoro aeiictsus teruioBoil Mamuubl. Hukn Kaphao u
ero Kod(hPUIUEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIAaTyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazoswvie nepexoonl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU3OTPOINHS CBOMCTB KPUCTAIIIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuaibl. [lnaBneHue W Kpuctayum3anus. Y aeiabHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuuyeckue ycTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,

KAJIOPUMETP, TEXHOJIOTMHM  IIOJIY4EHHMS COBPEMEHHBIX MAaTepuUajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmtoienue HarpeBaHus ¥ MJIaBICHUS KPUCTAILTNYECKOTO BEIECTRA.

JleMoHCTpauus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpuzauusi Ten. OJEeKTpUyeckud 3apan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPSy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro mojsi.  [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHu4eckne yCTpoOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS SJIEKTPOMETPA.

B3aumoseiicTBue HadIEKTPU3OBAHHBIX TEIN.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTaTUYECKas 3aIUTa.

JIMdIIEKTPUKN B DIIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIAAW  IIJIACTHH,
paccTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSl CYLIECTBOBAHMS AJIEKTPUYECKOTO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 31€KTPUUYECKOTO TOKa.

DneKTpoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTh MOJIYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE IMPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIyIIPOBOJJHUKOBBIN JMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IUIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATA
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbpIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIIKYIIEH CHJIBI  HCTOYHMKA TOKa M €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Habmronenue snextponunsa.

MexnpeamMeTrHblie CBSI3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs € Y4YETOM
COJIEpPKATENbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJOTHH, XHUMHUH,
reorpauu ¥ TEXHOJOTHH.



Mesicnpeomemnuvie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuus, mnapabona,
runepooia, ux rpaKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: Mexanuueckoe JBM)KEHHE B JKUBOM npupoje, 1uddysus, ocMoc, Ternioo0MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEau, TEIJIOBOE PABHOBECHE), SICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH M TIa30B, JJIEKTPUUYECKUE
CBOMCTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALUS, FaIbBaHHKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, UCIOJb30BAHUE 3aKOHA COXPAHEHUS HUMITyJibca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyY€HUsI COBPEMEHHBIX MAaT€pHaliOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTMM,  J3JEKTpPOCTaTHYECKass  3alluTa,  3a3eMJICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, F'aJIbBAaHHKA.

11 KJIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHpIE MarHuThHl. B3auMopaelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOJe€.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uMyu MarHUTHBIX OoJel. JINHUY MarHUTHOU
uHAyKuuu. KapTiHa TUHUI MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHA MHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne anekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKIUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe nsnekTpuueckoe mojie. DJEKTPOABMIKYIAs CWJIA HMHIAYKIWM B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoilcTBa M MPAKTUYECKOE IPUMEHEHHE: TIOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.
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JInHMY MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cuibl JIopeH1a HA HOHBI 3JIEKTPOJIMTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH U3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KOEOAHUS

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KosebaHus. [apmMoHMueckue
kosnebanus. Ilepumon, wactora, amrmumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM
KOJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHHYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYyXeHHbIe MeXaHUYECKUEe KOJIeOaHuUs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOJIEHHE SIEKTPUUYECKON IHEPrHH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIIepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopnens IMHUY 3IIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
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HccnenoBanue 3aBUCUMOCTH MEpHOa MAJIbIX KoJieOaHUil Irpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne nNEepeMEeHHOTO TOKa B ILENM M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS HM3JIy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeJoMIIeHue, Moisipuzanus, Audpakaus, wuHtepdepenius. CKOpPoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaAeHUs. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEbl.

TexHU4YeCKHuEe YCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
VIBTPa3BYKOBasl JIMarHOCTHKAa B TEXHUKE W MEIUIMHE, paaap, paauoNpUEMHHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nnrepdepeHnnu u aupakiny MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpee.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxkeHHs! cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.

CoOwupatonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHJIa TOHKON NUH3BL. [locTpoeHre n300pakeHui B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHble UCTOYHUKHU. Y CIIOBUS
HAOII0/IEHUS MAKCUMYMOB U MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOYHUKOB.
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Hudpakmus  cera. [udpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUHU MOHOXPOMATUYECKOTO CBETa HA NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpOWCTBa W MpPAKTUYECKOE MPUMEHEHHE: O4YKH, Jiymna, (oToammapart,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(PpaKIHOHHAS
peleéTKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBO/A.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Monenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

HabGmronenue qucnepcuu ceta.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKIUOHHON PEIIETKY.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmonenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

['paHuIpl NPUMEHUMOCTH KJaccuueckoil mexaHuku. [locTymarel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBeTa B BaKyyme, MPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIIHCOM PENSTUBUCTCKOM YaCTHUIIBI. DHEPTHUS TTOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMoB0I ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOU. DHEPTUS U UMITYIHC
¢doroHa.

OtkpeiTue u wuccienoanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna s potodrpdexra. «KpacHas rpanuia» dporodrddekra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUUYECKOE IEMCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOdEeMEHT, (OTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poToddexTa.

CBeToauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -yactui. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. 3nyuenue u nornomenue GoTOHOB NpU MEPEXOe aroMa ¢
OJIHOTO YpOBHSl SHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyaanu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBbIH KOMIIBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pamnoaktuBHOCTH. OnBITHI Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. M30tomnst.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€D.

Anepupiii peaktop. TepmosinepHblii cunte3. [IpoOnembl U THEpCHNEKTUBBI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHu4eckne yCTpOMCTBAa M NPAKTHUYECKOE NPUMEHEHHE: NTO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHOe W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. McTounumk sHeprum ConHua W 3BE3A. 3BE3NBI, WX
OCHOBHBIC XapaKTEpPHUCTUKHU. JlpuarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTBbY». 3BE3[bI
[JIaBHOM TOCJENI0BAaTEIBHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCJIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. COBpEMEHHbBIE IPEACTABICHUS O
MIPOUCXOKICHUH 1 dBoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.
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Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. Pa3Oeranme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3uku U acTpOHOMHUUM B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAIIbHON U
THYECKON cdepax NeATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJCTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O TPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIsieTCsl € Y4ETOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nonwsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.

buonoeusn: »>nextpuyeckue SBIEHUS B JKUBOM MNpupoje, KojeOaTelbHble IBUKEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJLIMYecKas CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPabHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (POoTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COJTHEYHast Oarapest.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYarOUIMXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacluIMpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEIbHOCTH B IPOLIECCE Pean3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOW IMO3UIMU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYETIOBEYECKMX T'YMaHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKON TPaTaHCKON MACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B JICITEILHOCTH yUEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpeC K pa3nuuHbiM cdepam mpodeCcCHOHATBHOM IEeATENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
po(eccHu M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;
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pacIIMpEeHHE OMNbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUCHHS (PU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENBCKYIO ICSITEIIbHOCTh MHMBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jlornveckue AecTBUA:

CaMOCTOSITENIbHO (POPMYIUpPOBaTh M aAKTYyallM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1APAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH pelIeHUs TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATh PUCKHU IMOCIICACTBHUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PadOTy B YCIOBHUSX PEATbHOIO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BIIAJICTh HAYYHON TEPMHMHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HayKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHOW AESITETbHOCTH B 00JacTU
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHJAMH JCSATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETallvu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTHhI I JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/1aud B 0Opa30BATEIILHOM JEATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIUK (PU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYUIECTBJIATh MOMCK, aHalIW3, CHUCTEeMAaTH3alUIi0 U
MHTEPIIPETAINIO HHPOPMALINK PA3IMYHBIX BUIOB U (DOPM MPEICTABICHHUS,
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OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPIraHU3AIMOHHBIX 3a/1a4 C COOJIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs MHPOpPMALMU U LEJIEBOH ayJUTOpUH, BBIOMpas ONTHUMAIbHYIO (GopMy
MIPEACTABJICHUS U BU3YaIU3ALINH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHO IEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jieHa KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPAUHUPOBATH
JEUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKIOr0 YJaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATH IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAayeCTBEHHBIX 3aj]ay, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIO0JIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O pEIIeHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;
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MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPH aHATU3E PE3yJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (GU3UKE AJIs
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralouuii copMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUsI Pa3BUTHS COOCTBEHHOM SMOIMOHANIBHOMN c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NpUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHIO LEIH U YCIEeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMITaTUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
JESTENIbHOCTH JIOJIEH;

VUUTBHIBATh TPAHUIBl NPUMEHEHHS HW3YYEHHBIX (PU3NYECKUX MOJENel: MaTephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIA DIICKTPUUECKUHA 3apsii NpU pEHICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3NYECKHUEe SBIEHUS (IIPOIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKONH TEOpPHUU CTPOEHHUS BEIECTBA M AJIEKTPOJMHAMUKU:
paBHOMEpHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumojencTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJaKJeHNHN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIN3aus,
KATICHHE, BIAXXHOCTH BO3yXa, MOBHIIICHUE JTABJICHUS Ta3a IPU €ro HArPEeBaHWU B 3aKPHITOM
cocyzie, CBS3b MEXKIY IapaMeTpaMH COCTOSHHSI Ta3a B HM30MpoIeccax, JJeKTPU3alus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIONB3Ys (PU3NYECKUE BEJIWYMHBI: KOOPIUHATA,
nyTh, TEpeMEIIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUjla, UMIYJIbC Tela, KHHETHYeCcKas
DHEPTHUs, TOTEHIMAJIbHAs HJHEPIrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKash MOIIHOCTH, TIPH
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHHsI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTHMH BEIIMYHMHAMU;

ONKCBHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOIB3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTHYECKOTO JIBMXKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAs CKOPOCTb MOJIEKYJ], KOJHMYECTBO
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TEIUIOTHI, BHYTPEHHsS 3Heprus, padora rasa, Ko3(QQUIMEHT MOJE3HOrO JIEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3NYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIUYHHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUYECKHE CBOMCTBA BEILECTBA M AIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITHYMHBL AIIEKTPUUYECKHH 3apsijl, dJIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX O00O3HAueHHs W EAMHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKOH coXpaHeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHENH KHUHETUYECKONW HSHEPrHMH TEIUIOBOIO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTU4eCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MAIIWH, IPUOOPOB ¥ TEXHUUYECKHX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPHUMEHTHI [0 HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (HOpPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXAYy (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYMPOBaTh YCTAaHOBKY, (DPMKCHpPOBaTh pe3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TaOiMIl U IpadUKOB, JIeNaTh BHIBOABI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢duznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHNUS,

UCMOJIb30BaTh IPH PEUIEHWH Y4eOHBIX 3a7ady COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(popmMaluio;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIeHUH C TPHOOpaAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, TUIaHUPOBATh paboTy
TpyNNbl, palMOHAIbHO pacHpelnessTh OOS3aHHOCTH W IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB I'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JESTENIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YVUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENe: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pu3MUecKue sBIEHUS (MPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLIMS, JAEWCTBUE MAarHUTHOTO II0JII Ha IPOBOJHUK C TOKOM M JIBWXKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢pdekt (porodddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJiMOAKTUBHOCTD;

OMKCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IUYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DSJICKTPUUECKUH 3apsf, cujaa TOKa, DSJIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KojeOaHHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IMPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUH CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

ONKCHIBATh M3YyYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU ONMUCAHUU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUUYHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DSJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOTO 4YMCIA, MOCTyJaTbl bopa, 3aKOH paJMOAaKTUBHOIO pacmajaa, MpU 3TOM pa3InyaTh
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CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIpAKEHHE U YCJIOBUS (TpaHMIIbI,
001acTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OSKCIepUMEHTa, COOUpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO M3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyecKkux BEJMYMH B BHAE TaOmuL M TrpauKoB, Je€naTh BBIBOJABI MO pe3yJbTaTaMm
UCCJICJIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MIPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemiate pacu€THbIe 3aJa4d C SIBHO 3a/JaHHOM (U3UYECKON MOJENbI0, HCIONIb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAJILHOCTD MTOJIyYEHHOT0 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHW HEMPOTHUBOPEUMUBYIO IEMOUKY
paccyXIeHUM ¢ ONOPOi Ha N3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCIOJIb30BAaTh NP  PELIEHUMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IpPEICTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHIIHUITHI IEHCTBHUS MAIlIWH, PUOOPOB M TEXHUIECKUX YCTPOUCTB, PA3INIaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

IPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAaHMUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, MIaHNPOBaTh paboTy
IpYNObl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

22



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIIACC

KosnuuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/m Kourposbubie IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 Bubmiorexa LIOK
' ABTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
AHenMatiia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

da30BbIE IEPEXOABI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B 14 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKTH‘IECKI/Ie 06PA30BATEIbHBIE
padoTbI padoThbI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe none. JIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK
' HHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnunoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJ1eMEHTELI KBAHTOBOW ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC 5/1p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazngea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU
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bu6mmoreka [JOK

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBHIAIOIIEE IOBTOPEHUE

bubnmoreka [JOK
01 Obobuiaroree nosToperHe ! https://m.edsi.ru/7f41c97c
Hroro no pazueny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usuka, 10 xiracc/ Mskumes I'.., byxosues b.b., Corckuit H.H.; mox penakiueit
[TapdentbeBoit H.A. Akinonepnoe obmectBo «M3natenpcTBo «lIpocBerieHue.

» ®dusmka, 11 kiracc/ Mskumes ['.J1., byxoBues b.b., Hapyrua B.M.; non penakmueit
[TapdentbeBoit H.A. Akinonepnoe obmectBo «M3natenpctBo «lIpocserieHue.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
1. PoivkeBuu A.Il. @usuka. 3anaunuk 10 -11 kiaccel. YueOHoe nmocobue. — M.:
JAPO®DA, 2023
2. Crenanosa ['.H. CoopHuk Bonpocos u 3a1ad no ¢usuke: 10 - 11 k.
o01eobpazoBaTenbHbIX yupexkaenuid. — M.: [IpocBemenue, 2016
3. I'pomuesa O.U.. KouTpoabHbie U caMmocToATeIbHbIE padoThl o pusnke 10 xiace.
— M.: U3narenbctBo «IK3amMen», 2017
4. T'onoBa U.B.. ®usuka. 10 kinacc. KonTposbHbIe paboThl B HOBOM (hopmaTte. — M.
«Uutennext- Llentpy, 2015
5. Mapon A.E., Mapoun E.A. Jlugaktudeckue marepuainsl. @usuka 10 — M.: JIPODA,
2019
6. 3a6otuna B.A. u Komuccaposa B.H. ®usuka: KOHTpOJIb 3HAHUMA, YMEHUI U
HaBbIKOB ydamuxcs 10 - 11 k1. 061ieo0pa3zoBaTesibHbIX YUPEKICHHUM : 0a30BbIN 1
npoduiabHBIA ypoBHH. — M.: «IIpocBemenuey, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

but6mmoreka [{OK

www. zavuch.ru.fisika.

http://www.fizkaf.narod.ru

http://mipt.ru
http://www.twirpx.com/files/pedagogics/pedagogics/preschool/
http://ru.fizik/ru

http://ru.wikipedia.org/wiki/

www. K - yroky

http://fcior.edu.ru/
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