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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOro
npenvera «®@u3ukay B 00pa3oBaTeNbHBIX  opranm3amusax —Poccwiickoit  dDenepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copepxanue mporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3allii MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH Y4eOHBIMH IpeAMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

peIMETHBIC PE3yIbTAThI MO F0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (GU3HKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuUMHel, Ouonoruel, gusmdeckoir reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku Uit ypoBHS CpeHEro o01ero o0pa3oBaHus MOJIOKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenmnosiaraeT UCIOIb30BaHUE TYMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku npeanonaraeT 3HakoMCTBO € IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHsI Mpo0JIeM palliOHAILHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

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

CucreMHO-TIeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHu3aly YKCIEPUMEHTAIBHON NIeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAIIeHUs KabuHeta ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMUCS YMEHHSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4H C SIBHO 33/IaHHON (PU3HUECKON MOJIEIbBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W IPOIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro mnpoiiecca 0a30BbIM ypOBEHb Kypca (PU3MKH Ha YpPOBHE CPEIHETrO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO ObITh HEOOX0AMMOE J1Tab0paTOpHOE 000PYIOBAHUE JUISI BBHITIOIHEHUS YKa3aHHbIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOECleYMBaeTcsi B pacuére OJHOro KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4€HUs (PUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUK 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyeckux SBICHUA B TPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYCCKUX OCHOB W TPHUHIIUIOB JCHCTBHS TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUEC METOJIaMU CAMOCTOSITEIILHOTO TUIAHWPOBAHUS U TPOBEACHUS (DU3MUCCKHUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUH MPOEKTHO-UCCIEI0BATENBCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
orBojuTcs 272 4yacoB: B 10 kimacce — 68 gacos (4 vaca B Hezenmo), B 11 kimacce — 68 wacos (4
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP IpPOBEJEHHs J1a00paTOPHBIX padboT u

OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpyxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M mporeccoB. Hayunple rumnore3sl. Ousznueckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEIeHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHa 711 MateprualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPUMEHEHHUE: NOJIIMIIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHMEM MEXAaHWYECKOM SHEpPruu Tejla Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mouekyasipuasi pu3uka u TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Ua€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJIeaJIbHOTO Ta3a. Busl Teruionepenadn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3JIyUCHUE. Y JeIbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papuueckas nHTepnperanus padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIMEeHT MoJIE3HOTO NEUCTBHS. DKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOThI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHJeHcamws. McmapeHne W KumeHue. AOCONIOTHAS W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenune u Kpucramnusauus. Y ielbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PaGora cun oanekrpocratmueckoro mois. [lorenuuman. Pa3HOCTh  MOTEHIUAIIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKasi IPOHULIAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: DJJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEI.

[TpOoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCAToPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlena. MOImHOCTD 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—N-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciuiaBax »3JIEKTPOJIUTOB. IJIEKTPOJIUTHYECKAS
JUccoIanus. DIEKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPHOOPHI, OSJIEKTPOOCBETUTENbHBIE
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTIEPEYHOI0 CEUEHHUsI U MaTepuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHMYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O,

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHNSI PE3UCTOPOB.

WN3mepenne  3IEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHe (PYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOM npupoje, 1udpdysus, ocMocC, TEII000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIa4H, TEINIOBOE PABHOBECHUE), DIIEKTPHUECKUE SBIICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTUIECKAsS TUCCOLUAIINS, TaIbBAaHHKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NpUHTEp, 3JIEeKTpoHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAYKUMU. [IpyuHIMI Cylieprio3uLMY MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHHUM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOTO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue »HNEeKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHJIYKLHH.
DIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMU B IIPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno JleHnna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neCTBUSI TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
konebanus. Ilepwon, uacrora, ammmutyga u  (aza konebGanuil. IlpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
Kole0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYECKUMU U DIEKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[lepemennsblit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AMEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
Te€HEPATOp MEPEMEHHOTO TOKA, IMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamerpoB KojeOaTeTbHONU CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaCHUMHbBLE B0JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBask JIMaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpakeHus 1 MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI MpEJIOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble MCTOYHHKHU. Y CIIOBUA
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tomsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CB€Ta B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTne u wucciaenaoBanne (ororaddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckyasipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Mouens omnbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHE TpoTOHa W HeWTpoHa. HykimonHas mognens sjapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmajn. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuwiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U TNEPCHEKTUBBI  SAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMeHTalbHbIe B3auMoJieicTBUS. EqUHCTBO (hr3nueckoil KapTUHbBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

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

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa066ma. PazOeranume ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNIEHNUS TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3]IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKKU TOJO0MS TPEYTOJILHUKOB, ONPEIeIeHUE IIIOIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOM HpHpojne, KojedaTelabHble BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOIABUIATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Ddusmka» Ha ypoBHE CpeqHero o0Iiiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHH, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICUSIIOBEYCCKUX TYMAHUCTHYCCKHX M JICMOKPATHYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATSIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTMDKCHUSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIE B JICITCILHOCTH yUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO M caMO00Opa3oBaHUIO B o0jacTu U3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€ YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHIATH PadOTy B YCIOBUAX pPEAIbHOT0, BHUPTYaIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMU y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpPETallnH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHl JUIsl JOKa3aTelhCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIHHOW ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh IIOMCK, aHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIUYHbIX (opmarax ¢ y4érom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIUl U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOTO YJaCTHHKA KOMaHbl B OOLIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuupsTh paMKHi y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUXKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO JAPYTUX HA ONIHOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE ApPYTuX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K konny o6yuenus B 10 kJiacce npeaMeTHbIE pPe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX Te€J, TOUECUHBIH AJIEKTPUUYECKUUN 3apsii MPH pelIeHnun
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE MIBU)KEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHNE, KOHCHCAIMS, TUIaBJIeHHe, KpUCTAITH3aIHs,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COoCyJlle, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpPOLECCaxX, JJIEKTPU3ALMS Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (M3MUECKHe BEIWYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABWIBHO TPAKTOBaThb (DU3MUECKUNM CMBICI HCIOJIb3YEMbIX BEIWYHMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dusznueckue BEIMYMHBL: JaBlIEHUE Tas3a, TeMmIepaTrypa, CpeAHssi KHUHETHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HaIpsSOKEHHOCTh MOJIS, IOTEHLHWAaJ, pa3HOCTh MOTEHIUAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, Il m III 3axkonsl HproToHa, 3aKOH coXpaHeHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPAaBUs MHEPLUAIbHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHON JKU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBIN CIOCO0 H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHMH B BUE TaOIMI] U TpaduKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa IMPH TPOBEACHHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI ¥ MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PUIUYECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIEC 3a/1ayM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMU U IPEACTaBIeHUs Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHHWBATh BKJIAJ KaK0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJISIpU3alUs CBETa, JMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Iouisd, cwia Awmnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHME M ONTHYEeCKas CHUJla JIMH3bI, IPU OIMHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W MPOIECCHl, MCIONb3Yyd (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS H



SIMHHIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
npuHOUOBE:  3akoH OMa, 3aKOHBI IOCIEIOBAaTEIbHOTO U  MApaUICIBHOTO COSIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyms—JIeHma, 3akoH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHsS] HUMITYJIbCa, 3aKOH COXPAaHEHMS ODJICKTPHUYECKOTO 3apsiia, 3aKOH COXpPaHEHHS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00acTH) IPUMEHUMOCTH;

OIIpEICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMM MarHUTHOTO MOJS IPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MYECKUX SBJICHUH W IPOLIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3TOM  (OpMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHMEHTa, COOUpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BBIOMpATh ONTHMAJIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTATHl MOITYYCHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/IOBaHMS;

coOmoiaTh TMpaBmia 0€301acHOr0 Tpyda TPU TPOBEICHUH HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M TMPOEKTHOW JEATENHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIHMYUHBI U (OPMYINBI, HEOOXOIMMBIE UIsI €€ pelIeHHs,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLICHMBATh BKJIAJl KaXJOI'0 M3 YYaCTHUKOB IpYMNIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;l/(;nT.CeI:jch;L.ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o06maroriee MOBTOPEHNE 4 ﬁggi?;;;;ﬁiiﬁljﬂ £41c97¢
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koanuecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
1 ®u3uka — Hayka o npupone. Hayunsie 1 02-06.09 bubnnorexa [HOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢pusuku B 02-06.09
5 (dbopMUPOBAHUU COBPEMEHHOM HAYYHOU 1 bubnnoreka [JOK
KapTHHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
JIEATEIIbHOCTH JIIOIEH
Mexannueckoe IBIDKEHHUE. 09-13.09
3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubmuorexa [JOK
nBwkeHus. [lepeMenienue, CKOpOCTS, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 09-13.09 bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 16-20.09 bubnnoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHne. Y CKopeHue 1 16-20.09 bubmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe npmxenue. /[prmxenue 1 23-27.09 bubnuotexa [JOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn oTHOCUTENBRHOCTH ["anues. 23-27.09
8 HEGpIIIIHaHBHHe CUCTEMBI OTCYETA. 1 bubmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun 30.09-04.10
9 CYTIEPHO3UINH CHJI. BpTopL(I)p“I 3aKOH Bubmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepualibHON TOUKU
10 Tpertuii 3akon HeroToHa 1y1st 30.09-04.10 bubmuoreka [JOK
MaTepualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMUPHOTO TsAroreHus. Cua 07-11.10
11 TSDKECTH. HerI:Baﬂ KOCMHYECKast bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 07-11.10 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus. 14-18.10
13 Cuna ZﬁHPOTI/IBJIGI({bI/I(l:I prn IIBI/IE(GHI/II/I Bubmiorexa LIOK
https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTU WJIH ra3e
IToctynarenbHOE M BpalmiaTeabHOE 14-18.10
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [Tnedo cumbl. Y cinoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMiynbsc MaTepralbHON TOYKH, 21-25.10
15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOIITHOCTD CHITBI. 21-25.10
16 Kunernueckas s3Heprust MaTepuaibHON bubnuoreka [IOK
ToukH. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUuu
[lorennmanesHas 3HEPrUsL. 05-08.11 Bu6morexa LIOK
17 [ToreHunanpHas SHEPIUs yupyro

ne(pOpMHUPOBAHHON MPYKUHBI.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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[TorennmansHast SHEPTrHs Tesla BOIU3U
IIOBEPXHOCTU 3€MJIU

18

IloTenumanbpHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruHu

05-08.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas padora «HMccinenoanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOUN SHEePTUH Tella Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTay»

11-15.11

20

KonTposnbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

11-15.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPIBIX TEI

Macca MOJICKYII. Komnuecro
BemecTBa. IlocTossHHas ABora,upo

18-22.11

18-22.11

25-29.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmriepaTypa u
eé m3mepenue. [llkana remneparyp
Llenbcus

25-29.11



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25 Wneansueiii raz 8 MKT. OcHOoBHOE 02-06.12 bubmuorexa [JOK
ypaBuearne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa 02-06.12

26 CpeaHel KHHETHYECKOM SHEPruun bubnmoreka [JOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 03-13.12
JlabopaTtopHas pabora «HMccnenoBanue 09-13.12

28 3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a
H3omponecchl B HI€alIbHOM Ia3e U Ux 16-20.12 bu6mmorexa [IOK

29
rpadguyeckoe mpeacTaBlicHHE https://m.edsoo.ru/ff0c570e
Buyrpennsas sneprus 16-20.12
TEPMOJUHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3menenust. Konnuectso bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa

31 T ——— 23-27.12 bubmuorexa [JOK

https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIOEMKOCTH BEILIECTBA. 23-27.12
32 Kgﬂl/I‘{eCTBO TEIUIOTHI IIPU B bubmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
Teruonepenaye. AnuabaTHBIN Mpoiecce

33 I1epBblil 3aKOH TEPMOJIMHAMUKH U €TI0 09-11.01 bubnnorexka [JOK
IpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeobOpaTtuMocTh Mpo1eccoB B MpUPOIE. 13-17.01 bubmuorexa [JOK

BTtopoii 3ak0H TepMOJIUHAMUKHI

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
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35 [Ipunuun nevictus u KI1J rermoBoit 13-17.01 bubmuorexa [JOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ] 20-24.01
37 DKoJIorHu4YecKre mpooIeMbl 20-24.01
TEIUIOPHEPTETUKU
38 Ob6o06maromuit ypok «MosnekynsipHas 27-31.01 bubmmoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMHKI) https://m.edsoo0.ru/ff0c6938
K o 27-31.01
3 Mosexyaspra s, Octons b morera LIOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapooOpa3oBaHre U KOHCHCAITUS. 03-07.02 bu6mmoreka [IOK
VcnapeHre u KUIeHne https://m.edsoo.ru/ff0c63b6
41 AOcCoIOTHAsI U OTHOCUTETbHAS 03-07.02 bubnuoteka [JOK
BJI&XKHOCTh BO3yXa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue n 10-14.02
42 aMmopdHbIe Tena. AHU30TPOIHSI CBOMCTB bubnuoteka [JOK
KpucTayuioB. JKuaKkue KprucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepralIbl
IT . 10-14.02
PR —— b morera LIOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
17-21.02 bubmuorexa [JOK
44 Y 0
PABHEHHE TELIOBOTO batarcd https://m.edsoo.ru/ff0c6820
o | S e
A A Ry https://m.edsoo.ru/ffOc6bcc
3apsIoB
46 [IpoBoAHMKH, ANIIEKTPUKHU U 24-28.02 bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ffOc6bcc

B3aumoneiictBue 3apsioB. 3aKoH 24-28.02
47 Ky.HOHa.HTO‘-Ie‘-IHHﬁ I;HﬂeKTpI/I‘-IeCKI/Iﬁ bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpspk€HHOCTD 3JIEKTPUYECKOTO MOJIA. 03-07.03
48 [IpuHuun cyneprno3uun bu6mmoreka [IOK
SIIEKTPUYCCKUX TOJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro 03-07.03
49 nosist. [Torennnan. PazHocTs bubmmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOAHWKY U TUBNEKTPUKH B 10-14.03
50 BHIDCKTpiCTaTHHCiKOM HOIJ)le. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 DnekTpoéMrocTs. Konaencarop 10-14.03 bubmmorexa [TOK
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO 17-21.03
52 KOHI[GII-chaTopa. DHeprusi 3apsHKEHHOTO bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 17-21.03
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE 31.03-04.04
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
54 anmnapara, CTpyWHOTO IIPUHTEPA.
DJNeKTpOocTaTUYECKas 3allluTa.
3a3emIIeHne AIIEKTPOTIPUOOPOB
55 DIIEKTPUUYECKHI TOK, YCIOBHS €T0 31.03-04.04



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

56

[NocnenoBarenpHOE, apauIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaboparopHnas pabota «3yuenue
CMEIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

07-11.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenune DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[ToympoBOTHUKH, X COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBoiCTBa
p—n-nepexoaa. [lonynpoBoaHUKOBBIE
npubopbI

07.11.04

14-18.04

14-18.04

21-25.04

21-25.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIuIaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DneKTpoan3

29-30.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUM TOK B ra3ax. 29-30.04
63 CaMOCTOSITeIIbHBIN U 1 bu6mmoreka [IOK
HECaMOCTOSTEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpudecKue MpruOOpPEI i YCTPOCTBA 05-08.05
64 U UX HI;)aKTI/I‘-IeCKOIZB HpI/II)MeHC};II/IS. 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
[TpaBuiia TeXHUKH 0€30MAaCHOCTH
65 O06o0marmuil ypok 1 05-08.05 bubmuoreka [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme 12-16.05
66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbHas pabora 1 12-16.05 bubnuoreka [IOK
1o Teme "DIeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56
19-23.05
68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnnoreka [JOK
no temam 10 Kacca 19-23.05 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
w/n Tema YpoKa Beero K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie nayveHns oﬁpasosaTeanble
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U X 02-06.09

1 B3auMoO/ieiicTBUE. MarHuTHOE ToJIE. 1 bubnuorexa [JOK
BekTop MaruuTHOM MHIYKIWH. JIMHIKA https://m.edso0.ru/ff0c9778
MarHUTHON WHITYKITUU
MarunuTtHoe 1oJe NPOBOJHUKA C 02-06.09
TokoM. OnbIT Dpcrena. bu6mmoreka [IOK

2 . 1
B3aumopeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 09-13.09 bubnuoreka [IOK
MarHUTHOTO TIOJIS KATYITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha 09-13.09
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 Jlaboparopnas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue IeMCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

€MCTBHE MarHUTHOTO I10JI HA 16-20.09
5 ;[I[ancymy}ocs{ 3apsOKEHHYIO YacTHILY. 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnst Jlopenia
OnekTpoMarauTHas UHAyKIus. [loTok 16-20.09
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykunu Gapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIAU

23-27.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camouHykiuu. 9J1C caMOMHAYKLUN.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 10JIe

23-27.09

bubmuorexa [JOK
https://m.edso0.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
UHIYKIIMOHHAs II€Yb

30.09-04.10

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. aﬂeKTpOMaFHI/ITHaH UHIOAYKOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
DneKTpoMarHuTHasi MHIYKIUS»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MacChl Tpy3a»

Koneb6arenbubiii koHTYp. CBOOOIHBIE
BHGKTpOMaI‘HI/ITHI:Ie KOJIGGaHI/ISI B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYPE.

30.09-04.10

07-11.10

07-11.10

14-18.10

14-18.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

16

17

18

19

20

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHue 0 3aTyXarOIMIMX
KosieOaHusX. BbIHYXIeHHbBIE
MexXaHU4YeCcKue Kojiebanus. Pesonanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KoseOanus

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,

reaeparopa nepeMCeHHOI0 TOKaA, JIMHUH

QJICKTpomnepeaa4d

DKOJIOrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTrypa ncnonb3oBaHus
NEKTPOIHEPTHH B ITIOBCEAHEBHOMN
KHU3HU

21-25.10

21-25.10

05-08.11

05-08.11

11-15.11

11-15.11

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbhb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctb

18-22.11

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOIHBI

99 3Byk. CKOpoCTh 3ByKa. I poMKOCTh 18-22.11 bubmumoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTpOMarHUTHBIE BOJIHBI, UX 25-29.11
23 CBOfIC”lI“)Ba U CKOPOCTb. IHKaJ,Ia bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
IIpyHIMIIBI paTUOCBA3U U 25-29.11
24 TeneBuieHus. Pa3Butue cpeacTn
cBsi3u. Pagmonoxkarus
o5 Konrponsnas pabdora «Konebanus u 02-06.12 bubnnorexa [HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonHENHOE pacIpOCTpaHEHUE 02-06.12
26 CBpeTa B oILHopoale)ﬁ cienel.a bubmorexa HOK
. https://m.edsoo.ru/ff0cd350
Toueunsiit uctounuk ceta. Jlyd ceera
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS 09-13.12
27 CBepTa. [TocTpoenue 1/1306pa>1<e§1/1171 B bubmorexa LIOK
https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue ceta. [TonHoe 09-13.12
BHYTpEeHHeEe oTpaxkeHue. IIpenenbHblil bubnuoreka [IOK
28
yT'OJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlabopaTtopHas pabota «3mepenne 16-20.12 bubnuorexa [JOK
MoKa3aTeJsi MPeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenune n300pakeHuii B 16-20.12
30 JIUH3E. dDOpM}II)na TOHKOM J'II;/IHSI)I. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBennueHue JTMH3bI
31 Jlaboparopnas pabota 23-27.12



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX)

Hucnepcus ceera. CIoXHBIA COCTaB 23-27.12
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Nutepdepennus cera. udpakius 09-11.01 bubnnoreka [JOK
33 N
cera. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 13-17.01 bubnnoreka [JOK
[Monsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpbI U yCTPOMCTBA U 13-17.01
YCJIOBHS UX 0€3011aCHOT0 MTPUMEHEHUS
I'panu1IBI TPUMEHUMOCTH 20-24.01
KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubnuoteka [JOK
36 .
CTEUATBHON TCOPHH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 20-24.01
37 3amenJieHHe B eMeHIII/I u CIZ)K alieHue bubmorexa LIOK
P pat https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISTUBUCTCKON 27-31.01
38 qaCTli/I bl CB;{3Ly Macfm C DHEprueu u bubmorexa LIOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TOKOS
KonTponbhas pabora «OnTuka. 27-31.01
39 OCHZI;LI cre IfaHBHOﬁ TEOPUH bubmmorexa LIOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH
®otonbl. opmyna [Tnanka. DHeprus 03-07.02 bubnnoreka [JOK
40
1 UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEJOBAaHUE 03-07.02 bubnmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

dororddekra. OnbiTer A. T

https://m.edsoo.ru/ffOcffc4

CroneroBa
3ako ortodddekra. YpaBHeHue 10-14.02
42 aﬁHHIiiIeIgI)HZ nq:lq)(bOTToa(b(geE:aHH bubmorexa LIOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potospdexra
enue ceera. O I1. H. 10-14.02
43 ﬁzzg ::a (;?H;anqegzj: I elfcTBUE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u 17-21.02
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTo3meMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amau mo teMe «DI1€MEHTEI 17-21.02 bu6mmoreka [IOK
KBAHTOBOU ONTHKI https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. O 24-28.02
46 Pezje1 J;)I:) Tal\l/lio afce:Hmor;HqTim bubmorexa HOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
47 Hocrvares Bona 24-28.02 bubmuorexa [JOK
TYyJIaThI
y p https://m.edsoo.ru/ff0d0Oafa
u 03-07.03
18 | rpt vonemanc axoes & evmare gpam Bubmrorexa LIOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTrUM Ha Apyroil. Buasl cnekTpoB
BoimoBbIe cBoMCcTBa YacTHIL. BOITHEBI
ne bpoitna. Kopnyckynsipao- bubnmoreka [JOK
49 N 03-07.03
BOJIHOBOI nyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyY€HHE
50 OTKpBITHE paTHOAKTUBHOCTH. OMBITHI 10.14.03 bubnuorexa [JOK

Pesepdopna mo onpeneneHunio cocraa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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PaaOAKTUBHOI'O U3JTYUCHUSA

o1

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMma-
n3iydyeHus. Biousuue
PaZMoOaKTUBHOCTH Ha )KUBbBIE
OpraHU3MBbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-

pacnaz. ['aMma-usirydeHue

9Hepr1/1;1 CBs31 HYKJIOHOB B AApP€C.

Snepubie peakiuu. SnepHblil peakTop.

[IpoGiembl, MepCeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SICPHOI
SHEPTETUKHU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3anmMoaercTBUA. EMMHCTBO
(bu3nYecKoil KapTUHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUJINMOC
newkenne. CoiHeyHas cucTeMa

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 ]

10-14.03

17-21.03

17-21.03

31.03-04.04

31.03-04.04

07-11.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

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

S7

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE

07.11.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MPEACTABICHUS O MPOUCXOKICHUU U
spoaronuu CoJHIA U 3BE3 .1

58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenue u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbIe IbIPHI
B s/Ipax rajJakTHK

14-18.04

59

60

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

14-18.04

21-25.04

61

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKN»

21-25.04

62

O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU chepax NeaTeTbHOCTH
YesioBeKa

29-30.04

63

64

65

O6o6maromuit ypok. Pois u Mmecto
(U3HUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o06maromuit ypok. Pomib
¢uznveckoii Teopun B HopMuUpOBaHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTHHE MHpa

Ob6o06maromuit ypok. Mecto
¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
psLy COBPEMEHHBIX €CTECTBEHHO-

29-30.04

05-08.05

05-08.05




HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 Pe3epBHbIil ypok. MarHuTHOE moJI€. 1 12-16.05
DNEeKTPOMarHUTHAS WHYKIIHSI
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1 12-16.05
OTHOCHUTEIIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 BJIehEeHTLI};I::TpOHOMHH u * 1 19-23.05 bubmmoreia LIOK

19-23.05 https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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