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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaIU3alUU MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIC, METallpeJMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0yueHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DHEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS IIPU BBHIIOJHEHUH UMU YUEOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypcC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢buznueckux Tteopuil. Bemgymmm B Kypce sBhseTcss (GOPMUPOBAHHME MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U SKOJIOTMYECKUMHU ITpobiieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasusyercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



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

CrepKHEBBIMHU DJIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, 'PAHUIAX MPUMEHHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUA M OCHAIIeHUs KabuneTa ¢usuku. [Ipu sTomM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHME (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkenne 3TUX 1enel oOecrneyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipoliecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pPa3IMYHBIX 33Ja4 C SBHO 3a/JlaHHON (u3myeckoit
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKIX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YpOBEHb) Ha ypOBHE CpEIHEro oOmIero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MpPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 NIO3HAHUS
®usuka — Hayka O npupoje. HayuHble MeToabl MO3HaHUsA OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHud U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMI COOTBETCTBUS.
Ponp 1 Mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B
MIPaKTHUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnasiorossle 1 UG POBBIE U3MEPUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKU.



Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKEeHHdA. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIUH Ha OCH CUCTEMBbl KoopauHaT. CioKeHue NnepeMenieHui u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IEPEMELICHUS MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBuKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM I1I0 OKPYKHOCTH C
MIOCTOSIHHOW I0 MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yactoTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CIUJIOMETp, JABUKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoieHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpagsnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnne HepaBHOMEPHOTO JIBUXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIGHMSI — MEXIYy — MOYTAMH,  [POHJACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKH BpPEMEHHM IIPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocuTenbHOCTH ["anmnes. [lepBoiit 3akoH HeroToHa. IHEpLanbHbIe CUCTEMBI
OTCUETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwi. Btopoit 3akoH HeroToHa pis
MaTepHaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbsl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIEHUS
IIPU JIBHKEHHUH Tela B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cumel. YcimoBus paBHOBECHS
TBEPAOIO TeJA.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOAIINIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJT TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecus TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aBrxkeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALLECHHUS.

Tema 3. 3akoHbl COXpaHeHUA 6 MeXAHUKeE

HNmnynsc MatepralbHOM TOUKHU (T€la), CUCTEMBl MaTepUaAIbHBIX TOYeK. MIMITylbc CUIbl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
DHEPIHUH.

[TorenuuanbHas sueprus. [loreHnnanpHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToreHuuanbHas 3HEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUibl. CBA3b padOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoNCTBAa U NMPAKTHUYECKOE NMPUMEHEHHE: BOJAOMET, KONEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CHUJIbl C M3MEHEHHEM MEXaHWYECKOW SHEpPruM Teja Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHUE.
bpoyHnoBckoe nBmwxkenue. [Auddys3usa. Xapaktep HABKCHHS ¥ B3aUMOJEHCTBHUSI YaCTHII
BelecTBa. MoJiend CTPOEHHUsI Ta30B, >KUIKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonmdecTBo BellecTsa.
[TocrossnHast ABorapo.

TemmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH
ueanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruu



TEIJIOBOTO JBM>KeHMs dactul rasza. [llkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenne MenneneeBa—Kunanelipona. 3akon lanpToHa. M3ompouecchl B HI€aIbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xxopa, nzobdapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS.

Mopaenb, HUTFOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYa.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpEeHHH 00bEéMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBbl U
crocoOb!l e€ n3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTD BelecTBa. Koan4ecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anuabatHoMm mpouecce. [lepBblii 3akoH TepMmoanHamuku. [Ipumenenue
MIEPBOI0 3aKOHA TEPMOAMHAMUKHY K H3ompoiieccaM. ['paduueckast uHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TenoBele MamuHbl. [IpuHIMIBEL AeiicTBUS TenaoBbIX MaluH. [IpeoOpa3oBanust SHEprUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictus teruioBoit Mammiel. [ukin KapHo n
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpeHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUsl (BUICOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHAasT U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HacklmeHHbId nap. Y aenpHas TerioTa napooopa3oBaHusI.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.



Teépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHU4YeCKHe YCTPOHCTBA M NPAKTUYECKOE INPUMEHEHHE: THTPOMETP MU TICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU TOJYYCHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U IUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onektpuzauusi Ten. ONEKTpUyYecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JNEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsmoB. 3akoH Kymona. ToueyHbli  AJIEKTpUYECKHI  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosid. [lpuHnun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsSyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mods. [lorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaeKTpuueckas mpoHUIIaeMOCTb.

OnektpoéMkocTh. KonpeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMHPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO M MPUHIAII AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIaJAM IJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPHUYECKOr0 TOKA. MICTOYHMKHM TOKa.
Cuna toka. [1ocToOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJId ydacCTKa LICIIN.



DneKTpruuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 371€KTPUIECKOTO TOKa.

DNEeKTPOABMKYIIasi CHJIa U BHYTPEHHEE COMPOTUBIICHNE CTOYHUKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJNIEKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOLUAIUs. DIEKTPOIIN3.

DJIeKTpUUYECKHI TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
[Tna3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA MO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUUECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOLIAAU
MONEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIEeH cuiibl. KOpoTkoe 3amblkaHHE TaibBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD JUO/A.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenune cMenmaHHOTro COeIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHUMKA TOKa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHbie CBS3U

Wzyuenune xypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHHM, JuHEWHas (QyHKOus, mapabona,
runep6oma, nx rpaduKy ¥ CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HMX MPOEKIHH HA OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BI/II[BI TCIIonepeaavyu, TCrjioBOC paBHOBeCI/IC), SJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIECTBa,
MOJIIpHAsl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, IJIEKTPUUYECKUE
CBOICTBA METAJIIOB, SJICKTPOIUTHYECKAS JUCCOIIUAIUS, TAThBAaHUKA.

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

Texnonoeus: npeodpa3oBaHKE NBHKEHUHN C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MATCPpUAJIOB, B TOM YHUCIIC
HAHOMATEpHaJlOB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
BekTop maruutHOM MHAyKUMU. [IpuHIMN cynepno3uliuy MarHUTHBIX NoJIel. JIMHUKM MarHuTHOM
uHAyKuuu. KapTuHa IMHUI MarHUTHOW MHIYKUUU OJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe ToJie TPOBOJHUKA ¢ TOKOM. KapTuHa JMHHMI WHIYKIIMM MarHUTHOTO IOJIS
JUJIMHHOTO TPSIMOrO MPOBOJAHUKA M 3aMKHYTOIO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NnpoBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cwna Jlopenna, e€ MOAynb W HampaBieHHe. JIBWKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHne n»nekTpoMarHuTHOM WHAYKIMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKLUU.
DIEKTPOABUKYILAsA CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHoOW nHaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMXKYIIAas CHUJa MHAYKIUU B IPOBOJHHUKE,
JIBUKYIIIEMCS ITOCTYNATEbHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILA CUJIa CAMOUHIYKIUH.

DHeprusi MarHUuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHMY MHIYKIMYA MarHUTHOTO TOJISL.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTB BHCKTpOﬂBH)KYHIeﬁ CHUIJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHUS MAarHuTHOI'O
IMOTOKA.

SIBneHre caMOMHITYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1€OAHU

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KosebaHus. ['apmMoHuueckue
kosebanusa. Ilepmon, wactora, amrumryna U ¢aza kosnebanui. IIpyKUHHBIH MasTHUK.
MareMaTHuecKkuii MasTHHK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KOJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUJCATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHble MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3JIEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, IMHUU AJIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTeabHONU CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHUECKUH
MasITHHK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKIACHHBIX KOJIEOaHUI.

HaGnronenue pe3oHanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocinenoBaTeIbHOM COEAUHEHUU PE3UCTOPA, KAaTYIIKUM UHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopenb TuHUYN IEKTPOIIepEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MAIbIX KOleOaHU| Ipy3a Ha HUTU OT AJTUHBI HUTU U
Macchl Tpys3a.

HccnenoBanne NEPEMEHHOTO TOKAa B ILENM W3  IOCIENOBATEIBHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL



MexaHndeckue BOJHBI, yCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepeunple ¥ mponmosibHble BONHBL WHTepdepeHmus u mudpaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHOi BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37e€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEbl.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumonenne otpaxkeHust U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH PE30HAHC.

Habmonenne cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHE, IPEJIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonnHeHOE pacipocTpaHEHUE CBETa B OAHOPOIHOM Cpee.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKOHBI TMpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

Cobuparoniue W pacceuBaroniye JHUH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsHUE U
ONTHYECKas Cuiia TOHKON NUH3BI. [locTpoeHne n300paxeHuii B COOMPArOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOU JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[lonsipuzanus ceera.



TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAS ONTHKA, JAU(PpaKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpocTpaHEHHe, OTpaKeHHWE M TMpeioMieHue cBeTa. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB U300paKeHU B TMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHLHUII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol K6AHMOEOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeina 1 Gpororddexra. «KpacHast rpanuna» gorosddexra.

JaBnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TpaKTHUECKOe NpUMEHeHHue: (oTorneMeHT, (POoToaaTyHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®oTod(heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHeIHEro Goroaddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuul. IlnanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GOoTOHOB NpU MEPEXOe aroMa ¢



OIHOTO YpOBHS SHEpruM Ha Jpyrod. Buasl cnekTtpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudueckue ycTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajbHbI aHaIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
HabumronieHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue TMHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTHI, JTOKa3bIBAIOIIINE CIIOKHOCTb ~ CTpOEHHs  fAJpa. OTtkpsiTHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpenenenno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTue npoToHa W HeitpoHa. Hyknonnas moxens siapa ['eilizenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 AAED.
Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W TMEpPCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMUHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Oranbel  pa3BuTusd  acTpoHoMuHu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.

Bun 3Bé3nHoro HeGa. Co3Be3nus, sipKkue 3BE3IBI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.

CoJtHeuHas cucTeMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTHL «Macca — CBETHMOCTBY» IS 3BE3J] TIJIaBHOM
MOCJIeIOBAaTEeIbHOCTH. BHyTpenHnee cTpoenue 3BE3a. COBpEeMEHHBIE TMIPEACTABICHHUS O
MPOUCXOKACHUH U 3BOToIMU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].



Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Paszberanme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM IJ1a30M C UCMHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3Mku W acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAIbHOM U
THYECKOH cdepax NeATETbHOCTH YeNOBEeKa, poilb M MecTo (U3WKM M aCTPOHOMHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3HUECKON KapTHUHBI MUpPA B 001LIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIsieTCsl € Y4ETOM
COJIep)KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IOLaIu IIOCKUX GUryp 1 o0bEMa Tel.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaNINYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

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

Texnonozus: MTMHUM DIIEKTPOIIEpENay, TEHEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBII  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX B MTPEIMETHBIX 00pa30BaTEeIILHBIX PE3yIbTATOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamera «DH3HMKa» TOKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIECTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HalpaBJIeHUN BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYaloOUIerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIECTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMAHUCTHUECKUX U JEMOKPATUYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

YMEHHME B3aUMOJECWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMM B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH 1€ TEIbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSM POCCHMCKHX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIOCOOHOCTh OLICHHMBATh CUTYallMIO M IMPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTIO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K pa3IuyHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHHKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oynymeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TIJ00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIem;

IUJITAHUPOBAHUE W OCYIIECTBIEHUE NIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HaNpaBIE€HHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTH (PU3NYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU Hay‘IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTE B ITPOLIECCC U3YUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIILHOCTE HHAUBUAYAJIBHO U B T'PYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIIbHOCTH, 3a1aBaTh IAPAMETPhI U KPUTEPUU UX TOCTUKEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEHICHHS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE DPE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIECICTBHUI JACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3HUUECKOM
HayKU;

BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITEeTbHOCTH B 00NacTu
($u3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B ITO3HAHUS;

BJIAJETh BHUJAMH JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HUHTEpIpeTaluu,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallUsiX, B TOM YHCIE MpPH
CO3JJaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajJady, BBIJABUTATh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apryMEHThl MJId JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jauyd B OOpa30BATEIbHOU NEATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMU TONTY4YeHHUS WHMOpPMAUU (PUIUYECKOTO COJIEPKAHUSI U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAlM3, CUCTEMAaTHU3alui0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHS;

OIICHUBATH IOCTOBEPHOCTH MH(MOPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3aJlad C COOJIOJICHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOoCcOepeKeHHNs, TPABOBBIX H
TUYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HaYeHUs HMHGOpMALMU W LEJEBOW AayJAWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaITH3ALIH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ 1eiiCTBHUS:

OCYILECTBIIATH OOIIEHNE HA YPOKaX (GHU3UKU U BO BHEYPOUYHOM JICSTEIbHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOH(GIMKTHBIX CHTYAIlMH U CMSTr4aTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JaraTh CBOKO TOYKY 3PEHHS C HUCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M UCHOJIb30BaTh IPEHMYIIECTBA KOMaHIHOM U MHANBUIYAIbHOH paOOThI;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KayK/IOT0 WICHA KOJUICKTUBA;

MNpUHHUMAThL LECJIA COBMECTHOM ACATCIIbHOCTH, OpPraHMU30BbIBATH W KOOPAWHHUPOBATH
JEeHCTBUSI 1O e€ NOCTHMIKECHHIO: COCTAaBIIATh IUIAH JICHCTBHUI, PACIpenessiTh POIH C Y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXKAOI0 ydyaCTHUKA KOMAaHIbl B O6HII/II>'I pe3yiabTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIC HMPOEKTHI, OLICHHBATh HJCU C IO3UIUH HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAUMMOCTH;

OCYHWICCTBIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHUTyalUAdX,
IMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/IC, OBITH WHHUIIMATHBHBIM.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMS PAcu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH];
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTth Ha cedsl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3UKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX IPOIIECCOB, X PE3YIbTATOB U OCHOBAaHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIIEHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBbI MO (U3UKeE AJIs
YPOBHSI CpeAHero oluiero oopa3oBaHus y OOydYarOIUXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIM
MHTEJUICKT, MPEAIOoaralonui copMHUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C IPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kjacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax posib U MecTO (PU3UKH B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOUYKa, MHEpLUAIbHas CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEIO, UIACAIbHBIN Ta3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3aps] NPHU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA W AJIEKTPOJNHAMHUKMU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSMOJIMHEHHOE [BUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojeicTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tesl, U3MEHEHHEe 00b&Ma Tesl NpU HarpeBaHUH
(oxJa’KIEHUN), TEIJIOBOE PaBHOBECHUE, UCIIAPEHNE, KOHACH ALY, TUIaBICHNE, KPUCTAJUIN3ALuS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a NP €r0 HarpeBaHUU B 3aKPBITOM
CcoCyJlie, CBA3b MEXAY IlapaMeTpaMu COCTOSHMS Ta3a B HM30IpoILeccaX, JJIEKTpU3aLUs Tell,
B3aUMOJICHCTBUE 3apsI0B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, MCHOJb3ys (M3MUECKHEe BEITUYMHBI: KOOpAUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMaJbHAs HSHEpPrHs, MeXaHudeckas padoTa, MeXaHWYecKas MOIIHOCTb; MpHU
OMHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C APYTMMH BEIMYHHAMM;

OIUCBHIBATh H3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUSA, HUCIONb3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHHWE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus



XAa0THUYECKOT0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsISI dHEprusi, padora rasza, KOA(QQHUIMEHT MOJE3HOr0 JeHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MTPABHIILHO TPAKTOBATH (DU3UUYECKHIA CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O00O3HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh WU3Y4YEHHbIE JJIEKTPUUECKHUE CBOWCTBA BEIECTBA M AJIEKTPUUYECKUE SIBICHHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HaIpsOKEHHOCTh IMOJIS, IOTEHLHMAaJl, pa3HOCTh MOTEHIHUAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BEJTHUYNHAMM;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAaHEHUSI UMITYJIbCa, IPUHLNI CYNEPHO3ULUN CUJI, IPUHLHUII
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOIMHAMHKHU, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MAIIUH, TIPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHUM W TPOIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobnemy/3agadyy W TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCO0 M3MEPEHHS] M MHCIOJIb30BAaTh W3BECTHBIE METOABl OLIEHKU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BUJE TaOIHUI] U IpadUKOB, JeNIaTh BBIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUs;

pemath pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIUYUHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCNOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBPEMEHHbIe HH(OPMALMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPHPETAMH U MpPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMAILIUIO;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MAaCHOCTH MPHU OOpAIIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, TUIaHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXJI0rO M3 yYaCTHUKOB T'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny o6yuenust B 11 kiiacce npeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HAa MpUMeEpax poiib U MecTO (HU3UKH B (DOPMUPOBAHHHM COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
NEeSTEIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeYHBII
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pu3MUeckue sBIEHUS (MpoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: dIEKTpUUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
MHAYKLIMS, JAEWCTBUE MarHUTHOTO I0JIA Ha IPOBOAHMK C TOKOM M JBUXKYLIMICS 3apsn,
3JIEKTPOMArHUTHbIE KOJIeOaHUs ¥ BOJIHBI, MPSMOJIMHEHHOE PacIIPOCTPAHEHHUE CBETA, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAs U HCKYCCTBEHHAs PAJIMOAKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MAarHUTHBIE, OMTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IUYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPUUECKOe
HaIpsDKEHUE, IEKTPUYECKOE CONIPOTHUBIICHHE, PA3HOCTh IMIOTEHINUAJIOB, JIEKTPOABIKYIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA U 4yacToTa KosieOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsAl U CHJla TOKa B MPOLECCe TAPMOHUUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUUHY C IPYTUMHU BeTMUUHAMM;

ONKCHIBATh M3YyYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbCc (OTOHA, TMEpPHOJ| MoJlypaclaja, PHEpPIrus CBSI3M aTOMHBIX SA€p, IpU OMHCAHUU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DSJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmnajaa, MpU ATOM pas3InyaTh



CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKO€ BbIpaKEHHE W YCJIOBUA (TpaHMIIbI,
001acTH) TPUMEHUMOCTH;

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

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobiieMy/3afjauy W TUNOTE3y Y4YeOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI,

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

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEIHUYUH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTAThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyecKkux BEJMYMH B BHAE TaOmuL M TrpauKoB, Je€naTh BBIBOJABI MO pe3yJbTaTaMm
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIIEJIOBAaHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemiate pacu€THbIE 3ala4d C SIBHO 3aJaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
dbuznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HaUE€HUS (PU3NUECKON BEIMUYNHBI,

peliaTh KayeCTBEHHbBIE 3aJaud: BBICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUM ¢ ONOPOi Ha N3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCIOJIb30BAaTh NP  PELIEHUMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHNpPETAlM U HpPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

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

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHnH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IUIaHUPOBATh paboTy
TpyNNbl, palUoOHaIbHO pacHpeneNsTh OOS3aHHOCTM U IUIAHUPOBATh JEATENBHOCTh B
HECTaHJIaPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7FALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igﬁ}; £41097c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ngj;ﬁféigﬁﬁ £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MCT(}),K bl nofHapHI/Iﬂ 1 02.09- bubmmorexa LIOK
i a 07.09. https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Ponb 1 mecTo husuku B

5 (hopMUPOBaHUU COBPEMEHHOM 1 02.09.- bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUpa, B 07.09. https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITbHOCTH JIIOIeH
MexaHnyeckoe ABUKEHHE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 09.09.- bu6mmoreka [IOK
nerkeHus. [lepemenienue, CKopocTs, 14.09. https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 09.09.- bubnnorexka [JOK
JBIYKEHUE 14.09. https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHENHOE 1 16.09.- bubnuoreka [IOK
NIBIDKEHHE 21.09. https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKoOpeHue 1 16.09.- bubnmnoreka [JOK
CBOOOTHOTO TTa/IeHUs 21.09. https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE NBUKEHUE.

7 JIBr>keHUEe MaTepUaIbHOM TOUKH 110 1 23.09- bubmmorexa [OK

p 28.09. https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCHTENbHOCTH [anmuest. 1 23.09.- bubnuotexa [JOK



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

HNuepumanbHble CUCTEMBI OTCUETA. 28.09. https://m.edsoo.ru/ff0c3be8
[IepBe1it 3akon HproToHa
Macca tena. Cuia. [lpunnun
9 CyInepno3unuu cuil. Bropoii 3akon 30.09- bubmmorexa [TOK
yrep H ' P . 05.10. https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuanbHOM TOUKU
Tperuii 3akon Herotona st 30.09.- bubmuoreka [JOK

10
MaTepHaIbHBIX TOUEK 05.10. https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroteHus. Cuna

11 TspKecTH. [lepBast KocMuYecKast 07.10- bubmmoreka LIOK

- HeP 12.10. https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 07.10.- bubnuorexa [JOK
Teaa 12.10. https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoaduumeHT tpenus.

13 Cuna Czl'[ OTI/IBJIGI({bI/Iq:I npu BnieHI/H/I 14.10- bubmorexa HOK

P e 19.10. https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH WU Ta3e
[TocTynarenbHO€ U BpamaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 14.10.- bu6nmoreka [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus 19.10. https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynsc MmaTepralbHONW TOYKH,

15 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. 21.10.- bubnnorexka [JOK
Wmmynbce cuilbl. 3aKOH COXpaHEHUs 25.10. https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuagbHON 21.10.- bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH 25.10. https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEpTUHn

17 [TorenmmansHas >HEPTHS. 05.11.- bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
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[ToTenumanpHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTenunanpHas Heprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

09.11. https://m.edsoo.ru/ff0c461a

[TorennuansHble ¥ HEMOTEHIIUATBHbIC
cuiiel. CBA3b paboThHI

18 HENOTECHIUAJIbHBIX CHJI C U3MEHEHUEM 05.11.- bubnmoreka [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 09.11. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEPIUU
Jlaboparopuas padota «VccienoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM 1111

19 MEXaHWYECKON PHEPTUH Tena Ha 1611
MIpUMEpPE PaCTKEHUS PE3UHOBOTO
KIYTa»

KonTponbnas pabora no teme
20 «Kunemaruka. JluHaMuKa. 3aKOHBI 1111 bubmorexa HOK
16.11. https://m.edsoo.ru/ff0c4b74
COXpaHEHHUs B MEXAHUKE
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
21 KUHETHYECKOU Teoprr. BpoyHOBCKOE 1811 bubmmorexa [OK
23.11. https://m.edsoo.ru/ff0c4dc2
neuxenue. JAudoysus
XapakTep ABUKECHUS U
29 B3aNMOJIECHCTBHS YaCTHI] BEIIECTBA. 18.11.-
Mogenu cTpoeHus ra3oB, )XUAKOCTEH 23.11.
U TBEPIBIX TENI
23 Macca monekyin. KonmnuectBo 25.11.-
BemiectBa. [locTostHHAs ABoraapo 30.11.
o4 TemuoBoe paBHoBecue. Temneparypa 25.11.-
u e€ usmepenue. Illkana remneparyp 30.11.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

25 Wneansueiii raz B MKT. OcHoBHOE 02.12.- bubmnoreka [JOK
ypasuenue MKT 07.12. https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemiepaTypa Kak Mepa

26 CpeIHeH KHHETUYECKON YHEPTUr 02.12.- bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE 07.12. https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon JlaneToHa. ['a30Bble 3aKOHBI 09.12.-

14.12.
Jlaboparopunas padota «Mccrnenoanue 09.12..

28 3aBHCHUMOCTH MEXy MapameTpamMmu 1412,
COCTOSIHHS pa3peKEHHOT0 Ta3ay

29 N3onporiecchl B MeaabHOM ra3e u ux 16.12.- bu6mmoreka [IOK
rpaduvecKoe mpeacTaBIeHNe 21.12. https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U

30 criocoObI €€ n3menenus. KomnuectBo 16.12.- bubnuoteka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s 21.12. https://m.edso0.ru/ff0c5952
SHEprus 0JJHOATOMHOTO UEaIbHOI0
rasa

31 Bujte! Tervionepeass 23.12.- bubnuoteka [JOK

27.12. https://m.edsoo0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonndecTBO TEIIOTH TpH 2312 bubmmorexa [OK
. 27.12. https://m.edso0.ru/ff0c5¢36
Teruonepenave. AnuabaTHbli polecc

33 [lepBsIii 3aKOH TEPMOAMHAMUKH U €TI0 09.01.- bubmuoreka [IOK
IIPUMEHEHHE K U30IpoleccaM 15.01. https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs nporeccoB B 09.01.- bubnuorexa [IOK
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npupoze. Bropoii 3akoH 15.01. https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU
35 [punuun nevictus u KI1J{ TermoBoit 16.01.- bu6mmoreka [IOK
MaIlUHbI 22.01. https://m.edsoo.ru/ff0c600a
16.01.-
K KIIT,
36 [ukn Kapnao u ero KIT 5201
37 DKOJIOTHYECKHUE TPOOIEMBI 23.01.-
TEIUIOHEPIeTUKU 29.01.
O6o06mmaromuii ypok «MolteKysipHast 23.01.- bubmmoreka [JOK
38
¢u3uka. OCHOBBI TEPMOAMHAMUKI 29.01. https://m.edso0.ru/ff0c6938
KonTponbhas padota no teme
39 «Mosexyssiprast Gpusznka. OCHOBBI 30.0L- bubmmorexa LHOK
yp ’ 05.02. https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 30.01.- bubnuoreka [IOK
Hcnapenue u kunenne 05.02. https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS M OTHOCUTEIbHAS
41 BJIQ)KHOCTD BO3/yXxa. HachlmeHHbIi 06.02- bubmmorexa [OK
AyXa. m 12.02. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU30TPOIHS 06.02.- bubnnorexka [JOK
CBOMCTB KpucTauioB. JKunkue 12.02. https://m.edso00.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V enbHast TEIoTa IIaBIeHUs 13.02- bubmorexa HOK
a1 ’ 19.02. https://m.edso0.ru/ff0c6708
CyOmmmartust
13.02.- bubmuorexa [JOK
44 VYpaBHeHHe TerI0BOro 6anaHca
PABHCHHE TEIoBOT f 19.02. https://m.edso0.ru/ff0c6820
45 DneKTpu3aIus Tei. DICKTPUISCKUI 20.02.- bubnuotexa [JOK
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3apsan. JlBa BUa JIEKTPUYECKUX 26.02. https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBoAHUKH, TURJICKTPUKHU U
46 H:JI OBOJHUKU 3aK(I:H COXPAaHEHHUS 20.02.- bubmorexa LOK
YHPOBOA ) P 26.02. https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIi 31eKTpUYECKUI 27.02- bubmorexa [IOK
Y ’ p 05.03. https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosst. [IpuHnun cynepno3uuuu 27.02.- bubnuorexa [JOK
AJIEKTPUYECKUX Mojei. JInnuu 05.03. https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabota cuit aiekTpocTaTHiaeckoro
49 nosist. [Torenuman. Pa3HocTth 06.03.- bubmorexa [TOK
’ tadt. 12.03. https://m.edsoo.ru/ffOc6f00
MMOTSHIINAJIOB
[TpoBOIHHKY U AUDIIEKTPUKH B
50 JIEKTPOCTATUUECKOM I10JIE 06.03.- bubmmorexa [TOK
P ' 12.03. https://m.eds00.ru/ffoc7018
JusnexTpudeckasi IpOHUIIAEMOCTD
13.03.- bu6mmorexa [IOK
51 OnekrpoéMrocTh. Konaencaro
p A p 21.03. https://m.eds00.ru/ff0c7126
DNeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOPA. DHEPrUs 3apsyKEHHOIO 13.03.- bubmiorexa LOK
a pa- P P 21.03. https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGopatopHnas pabora "H3mepenue 01.04.-
3IEKTPOEMKOCTH KOHAEeHcaropa' 05.04.
[IpuHIMIT NEWCTBUS U IPUMEHEHNE 01.04
54 KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO 05'04'

ammapara, CTpyiHOro npuHTepa.
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DnexTpocTaTUuecKas 3aluTa.
3a3emIIeHHe AIIEKTPOIpUOOPOB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.

55 Cwuuia Toka. Hanpsbkenue. (1)283
Conporusnenue. 3akon Oma Jist
ydacTka Lenu
[locnenoBarenbHOE, TapaUIEIbHOE,
CMEILIaHHOE COEIMHEHNE
56 npoBOAHKKOB. JlJaboparopHas paboTta 0.5 07.04- bubmorexa LHOK
12.04. https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro CoeIMHEHUs
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO 14.04.- bubnnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna 19.04. https://m.edsoo.ru/ff0c7838
3axon OMa 71 MOJIHO# (3aMKHYTO)
anekTpuyeckor nenu. Koporkoe
58 3ambikanue. JlaGoparopHas pabora 0.5 14.04.- bubmmorexa [TOK
19.04. https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJ]C ucTtouyHnka ToKa u
€ro BHYTPEHHETO COIPOTUBICHUS
OneKTpOHHAs IPOBOAUMOCTb TBEPABIX
59 METaJuIoB. 3aBUCUMOCTb 21.04.-
COIIPOTUBJIEHUS METAJIIOB OT 26.04.
Temmeparypbl. CBEpXIPOBOIMMOCTh
60 DNEKTPUUYECKUN TOK B BaKyyMe. 21.04.-
CBolicTBa 3JIEKTPOHHBIX ITyYKOB 26.04.
[TonynpoBOTHUKH, X COOCTBEHHAS U
61 pUMecHas MpoBoAuMocTh. CBOMCTBA 28.04.- bubnnorexka [JOK
p—n-nepexona. [lonynpoBoAHUKOBBIE 03.05. https://m.edsoo.ru/ff0c84ae

npubopsI
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DNEeKTPUUECKUH TOK B pacTBOpax U

62 pacruiaBax 3JIeKTPOIUTOB. 1 28.04.- bubnmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. 03.05. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPpUYECKHUM TOK B razax.

63 CamocTosiTenbHBIN 1 1 05.05.- bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. 10.05. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 05.05.- bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKH 10.05. https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromui ypok 1 12.05.- bubanoreka [IOK
«INEKTPOIMHAMHKA» 17.05. https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora o Teme

66 «Quekrpocraruka. [TocTosHHBIN 1 12.05.- bubnuoreka [IOK
3JIEKTPUUECKUN TOK. TOKM B 17.05. https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»

67 PesepBHblit ypok. KonTponbHas 1 19.05.- bubnnorexka [JOK
pabota o Teme "DIeKTpoArHAMHUKA" 24.05. https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O60061maronmii ypok 1 19.05.- bubmuoreka [JOK
o Temam 10 kimacca 24.05. https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;l[()l:ll;(::;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJehcTBHE. MarHuTHOE HoJIeE. 1 02.09.- bu6nmorexa LIOK
Bekrop MarHuTHOM MHAYKUMU. JInHUK 07.09. https://m.edsoo.ru/ff0c9778
MarHUTHOH MHIYKIUU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 02.09.- Bubmmnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C 07.09. https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 09.09.- bubmmnoreka HOK
MarHMTHOI'O TOJIS KaTYIIKHA ¢ TOKOM» 14.09. https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKkoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 09.09.- bubmuoreka [JOK
«HccnenoBanue qeCTBUS 14.09. https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 16.09.- bu6muoreka [JOK
Cuna Jlopenna. Pabota cuibl 21.09. https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHast UHAYKIus. [ToTok 16.09..

6 BEKTOpa MarHUTHON MHAYKIUHU. DJ(C 1 1.09.

HHIAYKIHU. 3akoH QJICKTpoMar HUTHOM
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nHaykuuu Papanes

JlaGopaTopHnas pabota

7 «ccrnenoBanue IBICHUS 23.09- bubnnorexa LHOK
. 28.09. https://m.edsoo.ru/ff0cal50
AJIEKTPOMATHUTHOU WHIYKITHH
NHnykTuBHOCTD. SIBIICHUE
8 camouHaykiuu. IJ1C caMOMHAYKIIWH. 23.09.- bu6nmorexa [IOK
DHeprusi MarHUTHOTO MOJISI KATYIIKU C 28.09. https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JI€
TexHuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI, 30.09.-
9 3JIEKTPOMArHUTBI, SJIEKTPOABUTATENb, 05.10.
YCKOPHUTENH I€MEHTAPHBIX YaCTHII,
WHIAYKIIHOHHAS TIeYb
10 O6o6maromuii ypok «Marautoe 30.09.- bubnunoreka LIOK
noJie. JJIEKTPOMarHuTHasi MHIAYKLUS» 05.10. https://m.edsoo.ru/ffOcab82
KonTposnbhas pabora no teme
11 «MaruuTHoOE I0JIe€. 07.10- bubmorexa LOK
12.10. https://m.edsoo.ru/ff0cad58
DONEeKTpOMarHUTHAS. WHIYKIIHS
CB00OOIHBIE MEXaHUUECKHE
koseOaHus. 'apmonnyeckue
12 KosieOanHus. Y paBHEHHE 07.10- brbmmorexa LTOK
. 12.10. https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sueprun
JlaGopaTtopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH 14.10.-
nepuojaa Majblx KojiebaHuil rpy3a Ha 19.10.
HUTH OT JUTMHBI HUTH U MacChl TPy3a»
} 14.10.- bu6nunorexa LIOK
14 Koneoarenyrtii koHTyp. CBOGOHEIC 19.10. https://m.edsoo.ru/ff0cb820
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SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPCE.
AmnHanorus MCXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMHU KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH

15 COXPAHCHUSI SHEPTHHU B UICATHHOM 21.10- bubmmorexa [JOK
25.10. https://m.edsoo.ru/ffOch9c4
K0J1e0aTeIbHOM KOHTYpE
[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
16 MexaHudecKkue Kosebanusi. Pe3oHaHc. 21.10- bubmmorexa [IOK
25.10. https://m.edsoo.ru/ffOcbb86
BbiHyKI€HHBIE 3JIEKTPOMArHUTHBIE
KoseOaHus
[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
17 MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U 05.11- bubmmorexa [IOK
g 09.11. https://m.edsoo.ru/ffOcbd34
JefCTByIOIEeE 3HAaYEHHE CUJIbI TOKA U
HaNPsKEHUS
Tpancdopmarop. [IpousBocTso, 05.11.-
18 nepegava u norpedieHue 09.11.
AIIEKTPUYECKON SHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
19 PUMEHEHHE AIEKTPUUECKOrO 3BOHKA, 11.11.- bubmuoreka [IOK
reHeparopa NepeMeHHOr0 TOKa, TUHHUN 16.11. https://m.edsoo.ru/ff0cc324
3JeKTponepeaad
OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH. 1111
20 Kynbrypa ucnons3oBanus 16.11.

3JIEKTPOIHEPTUHU B OBCEIHEBHOM
JKHU3HU
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Mexann4deckue BOJIHEI, YCJIOBUA

21 pactpoctpanenus. [lepuoa. Ckopoctb 18.11.- bubnmoreka [JOK
pacupoCTpaHEHUs U JUIMHA BOJIHBI. 23.11. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJILHBIE BOJTHBI

99 3Byk. CkopocThb 3ByKa. [ poMKOCTh 18.11.- Bu6muotexa [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa 23.11. https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX

23 CBOMCTBA M CKOPOCTS. [1lkana 2211 bubamorexa LIOK

P ' 30.11. https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U 55 11

24 TeneBuaenus. Passurue cpeacTs 30'11'
cBs13U. Pammomnokanus o
KoHntposbhas padora «Konebanus u 02.12.- bubmmoreka [JOK

25
BOJIHBD) 07.12. https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTpaHEHHE

26 CBI;Ta B OJHOPO HIZ)ITI cpe Zp 0z buomiorexa HOK

Jf poat peae. 07.12. https://m.edsoo.ru/ff0cd350
Toveunslit ncTouHUK cBeta. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [Toctpoenue U300paKeHnil B 09.12- brbmmorexa [TOK
’ P P 14.12. https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Tpenomnenue ceera. [losnHoe

78 BHYTpEHHee oTpakeHue. [IpenenpHblii 09.12.- bubmuorexa [JOK
YTOJI IIOJTHOT'O BHYTPEHHETO 14.12. https://m.edsoo.ru/ff0cd7f6
OTpakeHUs

29 JlaGopatopHas pabora «M3mepenue 16.12.- bu6muoreka [JOK
IIOKa3aTelIs PEJIOMIICHHs CTEKIIa 21.12. https://m.edsoo.ru/ffOcd67a

30 JIunzsl. [locTpoenne n3obpaxkeHuii B 16.12.- bubnuotexa [JOK
nuH3e. Popmysia TOHKOU JIMH3BI. 21.12. https://m.edsoo.ru/ffOcddle
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VYBenuueHue JIUH3bI

JlaGopaTopHnas pabota

. 23.12.-
31 «HMccnenoBanue cBOMCTB 9712
U300paKEHHIA B JINH3AX o
Hucnepcus cBeta. CloXHBINA COCTaB
32 6enoro cBera. LlBet. JJaboparopHas 23.12.-
pabora «Habmoaenne nucrnepcuu 27.12.
CBETa»
33 HNutepdepennus cBera. Judpakmms 09.01.- bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka 15.01. https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 09.01.- Bbu6mmoteka [JOK
ITonsapusanus cera 15.01. https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U yCTPOICTBA U 16.01.-
YCIIOBHS UX 0€30MacHOTO IPUMEHEHUS 22.01.
['paHuUIBI TPUMEHUMOCTH
36 KJIaCCUYECKON MexaHuKHU. [locTymarsl 16.01.- bubnmnoreka [HOK
CIIeLIMaTIbHOM TEOPUH 22.01. https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameIeHHe BpPEMEHH U COKpaIleHHE 23.01- brbmmorexa LTOK
. P patt 29.01. https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTuubl. CBA3b MacChl C DJHEPTUEN U 23.0L- bubmmorexa TIOK
' p 29.01. https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHIEIUATBHON TEOPUHU 30.0L- bubnnorexa [JOK
P 05.02. https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. Popmyna [Inanka. Sneprus 30.01.- bubmuoteka [IOK
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¥ UMITYJIBC (pOTOHA 05.02. https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE 06.02 Eu6 110K
.02.- nOIMoTEKa
41 otoaddexra. OubiTe A. I
¢ o 12.02. https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororpdexra. YpaBHeHUE
42 Ditamreiina aus Gorosddexra 06.02.- bubmmorexa [IOK
’ 12.02. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
Hasnenue cera. Onwith I1. H.
43 JIeGeneBa. XMMUUECKOE JIEHCTBUE 13.02- bubmorexa OK
JleBa. A 19.02. https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
44 MIPaKTHIECKOC ITPUMCHCHHC: 13.02.-
dboTo31eMEHT, GOTOIATUHK, 19.02.
COJIHEUHast baTapesi, CBETOIUO/
45 Pemenne 3a1a4 1mo Teme «QJI€MEHTHI 20.02.- bu6nmorexa LIOK
KBAaHTOBOM ONTHKW 26.02. https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. OnbITHI
46 Pesepdop/a mo paccesiHuro o-9acTu 20.02- bubmmorexa LIOK
PLHOPA P t 26.02. https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aToMa
27.02.- bu6nmorexa LIOK
47 IToctymater bopa
Y P 05.03. https://m.edsoo.ru/ff0dOafa
Hznydenue u noryomieHre GoToOHOB
48 i I/I};[qe €x0JIe aToMa C O, H(()l;o OBHS 27.02- bubmorexa HOK
p pexo . a P 05.03. https://m.edsoo.ru/ffOd0Oafa
SHEPruu Ha Apyrou. Buasl criekTpoB
BomroBEIE cBOMicTBa YacTuI. BoHE
49 ne bpoins. KopnyckynsipHo- 06.03.- bu6muoreka [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U 12.03. https://m.edsoo.ru/ff0d0ca8

BBIHYKJICHHOC U3JTYUCHUC
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OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

50 Pesepdopaa 1o onpeaencHuio cocTaBa 06.03- bubmmorexa [JOK
12.03. https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOIO U3JIYYECHUS
CsoticTBa anbda-, 6era-, ramma-
51 u3JlydeHus. BiausHue 13.03.-
PpaguoaKTUBHOCTH Ha JKUBLIC 21.03.
OpraHU3MBbI
OTKppITHE IPOTOHA U HEUTPOHA.

59 W3oromsl. Anbda-pacma. 13.03.- bubnnorexa [JOK
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa- 21.03. https://m.edso0.ru/ff0d1162
pacnan. I'aMma-nu3nyyenue
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

SnepHEBIe peakuu. S IepHEIA peakTop.
53 HpO%JIGMIfI), HepCHeKTI/IBI:)I, ’ ’ 01.04- bubmmorexa LIOK
. 05.04. https://m.edso0.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI AIEPHOM
YHEPTEeTUKHU
DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U

54 perucTpamum 3JeMeHTapHbIX YacTHI. 01.04.- bubmuoreka [IOK
Kpyrusi cron «®yHaaMeHTaIbHbIE 05.04. https://m.edsoo.ru/ff0d0e38
B3auMoJicicTBUS. EMUHCTBO
bu3NYECKOIl KApTUHBI MUPaY
Bupg 3sé3nnoro neda. Co3se3nus, 07.04.-

55 APKHE 3BE3/IbI, IUIAHETHI, KX BUIUMOE 12:04:
nBrxenne. CojlHeUHas cucTeMa

56 Connue. ConHeuHast aKTUBHOCTb. 07.04.-

Ncrounnk sHeprun CosHIA U 3BE3]] 12.04.

57 3BE3bI, X OCHOBHEIE 14.04.-
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU 19.04.
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nocJieIoBaTeaIbHOCTH. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOXK/ICHUU U
sBomonu CoJHIIa U 3BE3]

Muneunsiii [1yte — Hama I'anakTuxa.

58 ITonoxenue u geuxxenue CoiHIA B 14.04.-
lNanaktuxe. ['anaktvku. YEpHbIE IBIPHI 19.04.
B SIJ[pax rajakTHK
Bcenennas. Pa3beranue ranakTuk.

59 Teopus bosbmoro B3peIBa. 21.04.-
PennkToBoe n3irydyeHue. 26.04.
MeraranakTuka

60 Hepemennsie mpo0ieMbl aCTPOHOMUU 2;82

61 KonTponbHas pabora «951eMeHThI 28.04.-
ACTPOHOMHUU U aCTPOPUIUKI» 03.05.
Ob6o6maromuit ypok. Pois puszuku n
aCTPOHOMMHU B 5KOHOMHUYECKOH, 58.04..

62 TEXHOJIOTMYECKOM, COIUATLHON U 03.05.
ATUYECKOH cdepax NesaTeTbHOCTH
yeJioBeKa
O6o6maromuii ypok. Pons u Mmecto 05.05..

63 (U3MKH U ACTPOHOMUH B 10:05:
COBPEMEHHOM HAyYHOU KapTUHE MUpa
O6o6maromuii ypok. Ponb

64 ¢du3nueckoil Teopun B HGOpMUPOBAHUU 05.05.-
npeCcTaBiIeHu 0 GPU3NIECKO 10.05.
KapTHHE MHpa

65 O6o6maromuii ypok. Mecto 12.05.-




¢du3uveckoil KapTHHBI MUpa B 00IIEM 17.05.
PSY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUN O IPUPOE
66 PesepBHBI ypok. MarHuTHOE 110JIE. 1 12.05.-
DNeKTpOMarHuTHas HHAYKLIHS 17.05.
PezepBHblii ypok. Ontrka. OCHOBBI 19.05.-
67 CIIeNUATILHON TEOpUHr 1
24.05.
OTHOCHUTEIbHOCTH
Pesepnslii ypok. KBantoBas ¢usuka.
68 aﬂel\f[)eHTBI};I?}TpOHOMHH u ’ 1 19.05.- bubmmorexa [JOK
24.05. https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. JL.3. T'enpenmreiin, FO.U. [luk.1.M. ®usuka 10. Yuebuuk / M.:Muemo3una, 2013.

2. JLO. Tenpenmrerin, JIL.A. Kupuk. @wmsuka 10. COopuuk 3amad mno ¢usuke /
M.:Muemo3suHna, 2013.

3. JL.D. I'enpenmreiin, FO.W. [Iux.M1.M. ®usuka 11. Yuebnuk / M.:Muemo3una, 2013.

4. J1.O. Tenpenmreitn, JLA. Kupukx. ®usuka 11. COopuuk 3amay mno ¢usuke /
M.:Muemo3susna, 20009.

METOANUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

1. ®denepanbHbli TOCYIAapCTBEHHBIH 00pa30oBaTENbHBIM CTaHAAPT OCHOBHOTO OOIEro
obOpa3oBanus (yTBEpXKIEH IMpPUKa3oM MHUHHCTEpPCTBA O0pa3oBaHHWs M Hayku Poccuiickoii
®enepanun ot 17.12.2010 r. Ne 1897);

2. JLA. Kupuk. ®usuka 10-11. CamocTosiTensHbIE U KOHTPOJIbHBIE paboThl. / M.: Unekca,
2022.

3. A.E. Mapon. /lugaktudeckue Matepuaisl. 7-9. / M.: JIpoda 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET

1. Bu6muorexa ITOK

2. PEII

3. Pemy OI'D. ®usuka 9.
4. ®usrex peruoHam.

5. TlepeuHeBbIE ONMMITHAIBI IO (U3KKE.



