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MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢usuke 06a30BOT0 YpOBHS Ha ypPOBHE CpPEAHEro OoO0IIero o0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHON Tporpammsel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPENOJaBaHUsl y4eOHOTO
npenmera «®du3ukay B o0Opa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaIM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue NporpaMMbl MO (U3MKE HaNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKKe YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC 1€ M3y4YCHUs (U3UKU HA YPOBHE CPEIHETO O0IIero oOpa3oBaHMs, IUIAHHPYEMbIC
pe3yibTaThl OCBOGHUS Kypca (HU3MKU: JIMYHOCTHBIE, METalpeAMETHbIEe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpYEMbIe Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMEHeHHe (U3MYECKHX 3HAHUM ONpenenseT XapakTep M Pa3BUTHE Pa3sHOOOPA3HbBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. M3ydenue pu3nku BHOCUT OCHOBHOW BKJaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B GopMUpoBaHUE YMEHUN
IPUMEHATHh HAYYHbBIH METO]I TTO3HAHUS MPH BBITOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢uznueckux Teopuil. Begymum B Kkypce sBhsercss (GOpMUPOBAHHME MPEJCTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeamnogaraeT UCMob30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 9KOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioHaIBFHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKO Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpenHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOpHUH, A OMMCAHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHu3aIy YKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Yy4YacTHHUKaMU 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAaHMSI 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSETCS PELISHUI0 Pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUISL PaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/1aHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJHOTO pasfena
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHHE TMpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyronue BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero oOpa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX IpeIMETHOro kaOuHera (U3MKH WU B
YCIOBUSAX MHTETPHUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro KA. B xabunere
(GU3UKU T0JKHO OBITH HEOOX0AMMOE JTA00PATOPHOE 00OPYOBAHUE JUISI BBIMOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMme 110
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE IS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcssi B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAHMS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMHU U3Y4YEHUST GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYdYalOUIMXCS K HAyYHOMY HW3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIICHHS K OKPY)KAIOILIUM SIBIICHHSIM;



dbopMUpOBaHNHE HAYYHOTO MHUPOBO33PECHUS KAaK Pe3yNIbTaTa U3y4eHHUS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (U3MKU ISl pa3BUTHSI IPYIHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Lenel o0ecreynBaeTcsl pelIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (pU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbI 3HaHUN 00 O0ImUX (U3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWA B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpEUICHUH B
IMOBCEAHEBHOM XKU3HU,

OCBOEHHE CIIOCOOOB pEIHICHHS PAa3IMYHBIX 33Jad C SBHO 3aJaHHON (Qu3mvecKkon
MOJIENBIO, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3UIECKOMN
MO/JIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MYECKMX OCHOB M TPUHIIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3NIECKUX
HKCIEpUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(OpManuu,  OIpeesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTara;

CO3/1aHU€ YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha ypOBHE CpEIHETO OOIIero oOpa3oBaHHS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTHUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYarOLIXCS.



COJAEPKAHUE OBbYYEHUA
10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoae. HaydHble MeTOAbI MO3HAHMS OKpYX,arwumero mupa. Ponib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporieccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [I[pUHITUTT COOTBETCTBUSI.
Poib m Mmecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIESITETBHOCTH JIOJICH.
Jlemoncmpayuu
AHanoroBble U ITU(POBBIC U3MEPUTEIbHBIC TPHOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpeAHsisi CKOpPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMEeIleHU 1
CJI0’KEHHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobosHoe najzieHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuneiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacTtoTa obpauieHus. LleHTpocTpeMUTENTbHOE YCKOPEHUE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, IBUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MTEpeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILUTFOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JBHKEHUS.

[IpeoOpazoBanue IBUKEHHH ¢ UCTIONB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3ayX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHre HepaBHOMEPHOTO JBUKEHHUS C LIENbIO OIpeieJIeHIs] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM MPU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHnun otHocurensHocty ['anmites. Ilepssiii 3akoH Herorona. THEpuyaibHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnmn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHa 711 MareprualibHbIX TOYEK.

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

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

Tpenune. Buapl TpeHust (1mokosi, cKoybkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Kosapdumument tpenus. Cuna conpoTUBICHUS
IIPU JBUKEHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpallaTelbHOE ABMKEHHE a0CONIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpPONCTBA M MPAKTUUYECKOE INPUMEHEHHE: MOJIIMIIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUU.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)XKMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (T€a), CACTEMBbl MaT€pUAIbHBIX TOYEK. MIMIynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennmaneHbple ¥ HENMOTEHIMAJIbHbIE CHIBL. CBs3b pabOTHl HEMOTEHUIHUAIBHBIX CHI C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHME: BOJOMET, KOINEP, MPYKUHHBIN
MIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos MoTeHIMAIBHON YHEPTUU B KHHETUYECKYIO H 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNMPYroro yaapa C MOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanune cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXAaHWYECKOM SHEpPruu Tejla Ha
IpUMepe PacTSHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJienu CTPOCHHs Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABorapo.

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

Mopnenps uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOM SHepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. lllkana temneparyp KenbsBuHa. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: H30TepMa,
n30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnBIThL, WJUTFOCTPUPYIOILIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsSS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TEroTel U pabota. BHYTpeHHSsI 2HEPTHsi OJHOATOMHOTO
UJIeaIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACIbHAs
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIIIOTHI ITPH TEIUIONEpeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEPBOTr0 3aKOHA TEPMOAMHAMUKY K H30mporeccaM. | papudeckas HHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MporeccoB B MpUpoe.

Tennossie MamuHbl. [[puHIMIBL IEHCTBUS TETIOBRIX MaiuH. [IpeoOpa3zoBanus SHEPTUM B
TerIoBeIX MammuHax. KoaddunueHT monesnoro nerictBus termioBod mammHbl. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUIaTEllb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW HSHEPrHMM Tejla IMPH COBEPUICHWH PAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAHUs, PEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. azosvie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TeII0BOro HagaHca.
TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYy4YCHUA COBPCMCHHBIX MaTcepuraioB, B TOM qHUCIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOIUU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIeCTBa.
JleMOHCTpanus: KpUCTaJIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

H3mepeHne OTHOCUTENHHON BIKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsna. JIBa Buaa dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUDNEKTPUKH U MOJTYINPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslid  3neKTpuyecKHil — 3aps.
Onekrpuueckoe mone. Hanpsok€HHocTh anekTpuueckoro mnofs. [lpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTh  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaexTpuueckas NpoOHUIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckue ycTpoiicTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
arnmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBrue Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTHYeCcKast 3alluTa.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIIOCKOTO KOHAEHCAaTOpa OT IUIOINAAu  IIIACTHH,
PACCTOSIHUSA MEXAY HUMH U TUIJIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue 21eKTpOEMKOCTH KOHIEHCATOPa.

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

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKA. MICTOUHUKM TOKa.
Cwuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 18 ydacTka LIETIH.

DneKTpuuecKoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELMIAHHOE COCUHEHNE ITPOBOIHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37EKTPUYECKOTO TOKA.

ONEeKTpOABMKYLIasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHHUKA TOKa. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHAsk IPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COITPOTHUBIICHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBonnuku. CoOCTBEHHass W MpHUMECHAas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexoaa. [lomynpoBoHUKOBbIE TPUOOPBHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIn3.

OneKkTpruueckuil ToK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHHueckne yCTpoiCTBA W IPAKTUYECKOE NPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPbHI U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa ¥ HANIPSKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS] LWIMHAPUYECKUX IPOBOJHMKOB OT JUIMHBI, IUIOIIATU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COETUHEHHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYLIEN cuibl. KOpoTkoe 3aMblkaHHME rajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOTIO COCAMHEHUS PE3UCTOPOB.

W3mepeHnue  SIEKTpOABMKYIIEH CHJIBI UCTOYHMKA TOKA M €ro  BHYTPEHHETO
CONPOTHBIICHUS.



HabGnronenue anexrpomusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIePXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OWMOJIOrMH, XHUMUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMM, JuHeWHas ¢QyHkuus, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIMU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOM npupoje, 1udgysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JEKTPUUYECKHE
CBOICTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLIUAIINS, TalIbBAHHUKA.

l'eoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CroOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITMOHED, TEXHOJIOTUH TOYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTHoe IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uLMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAykuuu. KapTiuHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe moje HmpoBOAHMKAa ¢ TokoM. KapTuHa nMHMIA MHIYKIIMM MAarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJyJib U HaIllpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMI)KEHHE 3apsyKeHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuibl Jlopenua.

SIBneHue snekTpoMarHuTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Papazest.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOIABMXKYIIas Cuila WHAYKIMU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBIE€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAs CUJIAa CAMOMHIYKIUH.



OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuita Amniepa.

[ericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yyenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmMpOMAHUMHbIE KOTCOAHUSA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMUYeckue KojeOaHus. ['apmMoHMuYeckue
kosnebanus. Ilepmon, wactora, amrmumrtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojiebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs! SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BhIHYXeHHbIe MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIEHUE 3IIEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE MIEKTpodHepruu. KynbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHHA 3BOHOK,
TeHEepaTop NEPEMEHHOrO TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHY)KICHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM MHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAJIbIX KOJeOaHH rpy3a Ha HUTH OT IJIUHBI HUTH U
Macchl rpysa.

HccrenoBanue mnepeMEHHOro TOKAa B LENU W3 MOCIEAOBATEIbHO COCIMHEHHBIX
KOHJICHCATOPa, KaTYIIKA U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE B0IHbL

Mexanudeckue BOJIHBI, yclIoBuUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
U juuHA BOJHBL [lomepeuHple W mpoaosibHBIC BOJHBL MHTepdepeHmus u mudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomaruutHOi BojHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana smeKTpoMarHUTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMITBI paTnoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPebl.

TexHuueckue ycTpoWcTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBAsi JUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap, PaAHONPHEMHHUK, TEIEBH30D,
anTeHHa, Tenegon, CBU-meus.

Llemoncmpayuu

O0pa3oBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKa.

Habmronenue oTpaskeHust U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIUs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsamonnHeHOE paclipoOCTpaHEHHE CBETA B OJTHOPOIHOM Cpeje.
JIyud cBera. ToUeUHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron IMOJHOTO BHYTPEHHETO
OTPAXKEHUS.

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



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTrosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPArOIUX U pPacCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBass onrtuka. MuTepdepenius cBeta. KorepeHTHbpIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [Judpaxuuonnas pemérka. YcinoBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(DPAKLIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHHWE U IpenomiieHHe cBera. OnTuueckue
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaxkeHrue. Mojenb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopenu MUKpPOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszamnuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHU B JTHH3AX.

Habmroienue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISI CKOPOCTM CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMIYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue (orodrddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue cera. Onbitel [1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuueckue yCTpoiiCTBa M NpaKTHUECKOE NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl cnektpoB. CHexkTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJTHOBOH Ayann3M.

CHoOHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Habmroienue nnHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOEGHHS  sjpa. OtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eitsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DNEKTPOHHBIN U MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepueiii  peaktop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTUBHI  SACPHOU
DHEPTreTUKHU. DKOJOTUYECKHUE ACIIEKTHhI AI€PHON SHEPIeTUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTtozab! HaOIIOIEHHS U PErHCTPALIMH 3JIEMEHTapHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHYECKOE NPUMEHEHHUE: JO3UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).



Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bun 38é€31H0r0 Heba. Co3Be3nus, sipKue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KECHUE.

Conneynas cucrtema.

Connue. Conneunas axTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JIg 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEeMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOpYKEHHBIM I1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUST HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

Oo6o0maronee NnoBTOPEeHUE

Pony ¢u3uku u acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlib M MecTo (U3MKM M acCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001LEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs ¢ Y4ETOM
COJIEpKaTEeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, Teopus, HaOII0/eHHeE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPE/IeIeHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonozus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KoJjeOaTenbHbIE IBHUKEHHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, ACHCTBHE paguallii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYeCKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPICCHU.



Texnonozus: TAHANA DJIEKTPOIEpeNad, T€HEPATOp MEPEMEHHOr0 TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONITHUKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefHero obiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHMs yueOHOro npeamMera «@Dusnka» IOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULHMOHHBIM IIEHHOCTSM pPOCCHICKOro oOIecTBna,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh ~ IPAXKJAHCKOM MO3MLMM OOydarollerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIETEIBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

S) TpPyAOBOr0 BOCIIMTAHHUS:

WHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON JesTeThbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U pearTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIeH YCTONYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH NIeATENbHOCTH, TOTOBHOCTh B IpOIECCe M3YUECHUS (DU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS
bBa3oBrble Jiloruueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTOCTHIKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MAaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEIIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS:

BJIaJIeTh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATHUAMU U METOAaMH (DU3MUECKON
HayKH;

BIIQJICTh HaBBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM JEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB PEeIIeHHs 3aa4
(bU3UYECKOTO CoAepKaHUS, TPUMEHEHHUIO Pa3INYHBIX METO/I0B MTO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HWHTEPIIpPETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallMsSX, B TOM 4YHCIE TPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3a7ady, BBIABUTATh
TUTIOTE3y €€ peIIeHHsl, HaXOIUTh apTyMEHTBhI JJIS JIOKAa3aTeIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]1a4UH, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmaunmneii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA PIH(bOpMaI_[I/II/I (bHBI/I‘-IeCKOI‘O COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYHIIECTBJISATh IIOMCK, aHalM3, CHUCTEMAaTU3alui0 |
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTHh MH(OpMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ada4 C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30IaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pPa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAUTOpUH, BBHIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBIISATH OOIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH IS TEIHHOCTH;

pacrio3HaBaTh NPEANOCHIIKY KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATb U UCHOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHANBUYalbHON pabOTHI;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBHUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIWHUPOBATH
JEHCTBHSI IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PAacHpelNesaTbh PONIM C Y4ETOM
MHEHHMH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HJAEU C MO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENHOCTh B oOnacTu (pU3MKu U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHHUIO SPYAULIUH B 00jIacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU 171 OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U aQpTYMEHTBI JPYTUX IIPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arOlUXCS COBEPUICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANIPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpEeTryJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJIEHUE K JOCTHMKCHHUIO LEJIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUaAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENICH: MaTepHalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJNO, WACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpH pElICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPIBIX Tel, M3MEHEHHE o0bEMa Tel MPH HarpeBaHUU
(OXJMaXxkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAlU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; IpHU
ONMKMCAHUM TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YUEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HWCIOJIb3YS
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasza, KOd(pQUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIS; TIPH OMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHWS U EAUHHIBI, HAaXOIUTh (POPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh HU3YYEHHbIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONAB3YST (PU3NYECKUE BEIUYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HalpsOKEHHOCTh MOJS, IOTEHLUHMAaJ, pPa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3MYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, UX OOO3HAYEHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

AHAIN3UPOBATh (U3NYECKUE IMPOLECCHl U SBJICHUS, UCHOJb3Ysl (PU3NYECKUE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPAaBUs MHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBa, Ta30BbI€ 3aKOHBI, CBSA3b CpEeIHENH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBHS MAIINH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M JOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (DU3MUECKUX BEIUYHH, TPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEeHUs M HCMHOJIb30BaTh H3BECTHBIE METOJbI OLEHKU
MOTPENTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PHU3NYECKUMH BEIMYMHAMHU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BUJE TAaOMUIl U rpaduKoOB, J1€1aTh BHIBOIbI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOirofaTh mpaBuiaa O€30MacHOrO TpyAa MPU TPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEILCKOM M TMPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOTO 000PYAOBAHMUS;

pemiate pacu€THble 3aJayd C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATH (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIWMbIE s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIHMYNHBI,



pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHHUS;

UCTOJIB30BaTh MPH PEUICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEpPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppas3IMuYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO0 (HU3UKE B IOBCEJIHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOpAMH M TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpelesiaTh OO0f3aHHOCTH U IUIAHUPOBAaTh JI€ATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBAaEMON ITPOOIIEMBI.

K konny oOyuenust B 11 Kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpax poiib U MecTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
JeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLIBl TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJeNIel: TOYeUHbIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJepHas MoOJEldb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/[pa MU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEeHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBHE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apan,
3JIEKTPOMAarHUTHbIE KOJIEOaHUsSI U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOoJsApU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAsl U MCKYCCTBEHHAs Pali0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCIIONB3YSl (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHiIa TOKa, OJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouisi, cwia Ammnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOIO TOJeH, MepHoj] U 4YacToTa KosieOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MpPU OMUCAHUHM MPaBUILHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BEJITMUYNHAMM;

ONKCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HUCHONb3Yys (U3HUECKue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, YHEPrUsi U
UMIynbCc (OTOHA, TMEPHOJ IOoJypaclaja, SHEeprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIHYMH, UX O0O3HAUYEHUS U



SIMHHIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YSd (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH  OMa, 3aKOHBI IIOCIEIOBAaTEIbHOTO W MAPaUICIIBHOTO  COCTUHEHUS
NPOBOJHUKOB, 3akoH Jkoyms—JIeHma, 3akoH SIEKTPOMArHUTHOM WHAYKIWH, 33aKOH
NPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXEHUS CBETAa, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa Uit (oTodddeKrTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpaHEHHS] HUMITYyJIbCa, 3aKOH COXPAHEHHS ODJIEKTPHUUYECKOTO 3apsia, 3aKOH COXpaHEHHS
MacCOBOTO 4YHCIIA, MOCTyNaThl bopa, 3aKOH paJuMOaKTHBHOTO pacmajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00acTH) IPUMEHUMOCTH;

OIIPEJICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl AMniepa u cuibl Jlopenna;

CTPOMTH M OIKCHIBATh N300pakeHNE, CO3/1aBAEMOE TUIOCKHM 3€pPKaIoM, TOHKOH JINH301;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIOJIb30BAHUEM  MPSMBIX M KOCBEHHBIX HW3MEpPEHHMH: Tpu 3TOM  (opMynHpoBaTh
npoOiemMy/3agady ¥ THIOTE3y YYeOHOro OKCIIepHUMEHTa, CcOOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U ()OPMYITHPOBATH BHIBOKI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH ITOM
BBIOMpATh ONTHMAIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coOmoiaTh TpaBmiia 0€301MacHOTO Tpyna TPU TPOBEICHHH HCCIEIOBAHHA B pPaMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENILCKOM UM TMPOEKTHOW JIEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MuUecKOW MOJENblo, HCHOIb3Ys
¢u3nveckre 3aKOHBI ¥ MIPUHIUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW W3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTydaeMyro HH()OpPMAITHIO;

OOBSICHATH IPUHITUITEI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHUS B [IOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCTIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3InYHBIX COLUANBHBIX POJIEH, TUIaHUPOBATh paboTy
TPYMNIIbI, palMOHAIBHO paclpeneNiaTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJieKBaTHO OLIEHWBATh BKJIAJ KaXJI0r0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM (mudpossbie)
Ne n/m Kontpoabnbie IIpakTHueckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa 1 METObl HAYYHOT'O O3HAHUS 2 0 0 bubmorexa IOK
' ARLHAYE https://m_edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5 1 1
HHeMaTHia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 2
Jmanica 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 2
3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 hitps-//m.cdsoo.r/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 | | bubnnorexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 0 0 hitps-//m.cdsoo.ru/7f41b72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 1 0 bubnnorexa [JOK

@da30BbIE IEPEXOABI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOAUHAMUKA

4.1 OJIeKTpOCTATHUKA 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B 12 bubmuoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. JIeKTpOMarHuTHast bubmuorexa [JOK
1.1 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 | bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 0 3
i https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIeIUaTBHON TEOPUHU 4 | 0 bubnnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6 OK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 0 0 h:tlp:j/?z:;as(i.ru 176419 7c
4.2 Crpoenue aToma 4 0 1 bubnuoreka [IOK




4.3 ATOMHOE PO

https://m.edsoo.ru/7f41c97c¢

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITIOBTOPEHHUE

ol Oobuiaromee mosTopeme ! EgsiT/ﬁéezii?rI:/7f41c97c
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kosn4yecTBo yacos Jlara JJleKTPOHHBbIE LU (PPOBHIE
- Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuqecxne OﬁpaSOBaTe.}ILHLIe
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
®usuka — HayKa O PUPOE.
1 Hayunble MCTZ;[(BI HOSH;)HI/JII}I 1 0 0 bubmorexa [IOK
03.09.2024  https://m.edsoo.ru/ff0c32e2

OKpY>KaroIlero Mupa
Poine 1 MecTO du3uku B

) (hopMHUPOBaHUH COBPEMEHHOM | 0 0 bubnuorexa [JOK
Hay4yHOM KapTUHBI MUpa, B 05.09.2024  https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU AESITeNbHOCTHU JTI0ACH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 0 0 bubnuorexa [JOK
neuxenus. [lepemenienue, ckopocTs, 10.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMeEpHOE npsMONIMHENHOE bubnnorexka [JOK

4 JBHKEHHE ! 0 0 12.09.2024 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPAMOJIMHENHOE

5 L[Bnme}}]me.pCBo60ﬂH€)e najieHue. 1 0 0 bubmorexa HOK

17.09.2024  https://m.edsoo.ru/ffO0c372e

Yckopenue cBOOOIHOTO MaIeHUS

KpuBosnunelinoe aBUXkEHUE.

BIDKEHUE MAaTePUAIbHOMN TOYKH 110
6 prymHOCTH. H§6opaTopHa${ pabora 1 0 1 bubmorexa HOK

19.09.2024  https://m.edsoo.ru/ff0c3ada

Nel "M3yueHne ABM>KEHHUS Tena MO

OKpyKHOCTH"




7 PesepBHbiii ypok. Pemenue 3agau no bubmunorexa [JOK
teme "Kunemaruka" 24.09.2024  https://m.edsoo.ru/ff0c8c56

g Kontponbnas padota Nel o teme bubmuorexa [JOK
"Kunemaruka" 26.09.2024  https://m.edsoo.ru/ff0c39cc
Macca tena. Cuna. MlHepuuanbHbie

9 CUCTEMBI OTCYETA. HepBI:ﬁ 3aKOH Bubmorexa LIOK

01.10.2024  https://m.edsoo.ru/ffOc3be8
Hprorona
Bropoii 3akon HeroToHa 11
10 ManpHaanOﬁ TOYKH. H;[I/IHIII/IH Bubmiorexa LIOK
03.10.2024  https://m.edsoo.ru/ffOc3be8
CYTEPIIO3UIINH CHIL.

11 Tperuii 3akon HerotoHa st bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 08.10.2024  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroteHus. Cuina

12 TSIKECTH. Hel]:Ba;I KOCMUYECKas bubmmoreia LIOK

10.10.2024 = https://m.edsoo.ru/ff0c3d00
CKOPOCTb.
Cuna octu. 3akoH ['yka.
13 Ha60p};11€)z;aﬂ pabota N92yK bubmmorexa LOK
15.10.2024 = https://m.edsoo.ru/ffOc3el8
"N3mepeHue KeCTKOCTH NMPY>KUHBI"
Cuna tpenus. Koapduument Tpenus.
Cuiia conpoOTUBIICHUS TIPU ABUKEHUU

14 Tela B )KUJIKOCTH WUJIM Ta3e. bu6mmoreka [IOK
Jlaboparopnas padota Ne 3 17.10.2024  https://m.edsoo.ru/ff0c3f76
"N3mepenue ko3P PuIeHTa TpeHus
CKOJIbXeHUs"

15 Pemrenue 3agad mo reMme
"Nunamuka'. I[IpoBepounas padora 22.10.2024

16 NMnynbsc MmaTepralbHOM TOYKH, bubnuorexa [IOK
CUCTEMBI MAaTEPUAIIbHBIX TOYEK. 24.10.2024  https://m.edsoo.ru/ff0c43d6




17

18

19

20

21

22

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE JIBUIKEHHE

[TorennuanbHast SHEPrUsL.
[ToreHnuanpHast SHEPIrHsl ypyro
ne(GopMHUPOBaHHON NPYKUHBI.
[TorennuanpHast sHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIN

[loTeHuManbHBIE U HEMIOTCHIMAIBHBIC
cuiibl. CBA3b pabOThI
HENOTEHUNAIbHBIX CHJI C
U3MEHEHUEM MEXAHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

JlaboparopHas pabora Ned
«M3y4eHue 3aK0Ha COXpaHCHHS
MEXaHUYECKOM SHEPTHH»

[ToctynarenbHOE M BpamiaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Teaa. MoMeHT cuiibl. [1nedo cuisl.
VYcnoBust paBHOBECUsI TBEPAOTO Tea.
JlaGopatopnas paborta Ne5
"N3y4yeHue paBHOBECHS Tela MO/
EWCTBUEM HECKOJIBKUX CHII"

KonrtponsHast pabora Ne2 o reme
"JluHamMKKa. 3aKOHBI COXPAHEHHUSI B
MEXaHHUKE»

OCHOBHBIC TTOI0KCHHUS
MOJ'ICI(y.TIHpHO—KI/IHCTI/I‘-IeCKOI\/II TCOpHU.
Macca MOJICKYIJIL. KoauuecTtBo

05.11.2024

07.11.2024

12.11.2024

14.11.2024

19.11.2024

21.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc41a6

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




23

24

BemiecTBa. [locrosnnas ABorajpo.

Bpoynockoe nBmwkenue. Juddysus.
XapakTtep ABHKEHUS U
B3aHMMOJICHCTBHS YaCTHUII BEIIECTBA.
Mojenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPJIBIX TEII

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26.11.2024

28.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

25

26

27

28

TemnnoBoe paBHOBecue. TeMneparypa
u e€ nu3mepenue. lllkana remneparyp
Henscus

AOGcomroTHas TemIepaTypa Kak Mepa
CpeIHEW KUHETUYECKON SJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

H3onporiecchl B €anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

03.12.2024

05.12.2024

10.12.2024

12.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

29

Jlaboparopnas pa6ota Ne6
«HMccienoBanne 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSTHHS
pa3peKEeHHOT0 Tra3a»

17.12.2024

30

31

Pe3epBHbiii ypok. Pemenue 3agad no
teme "OcHoBbl MKT"

KonrtponbHast pabora Ne3 o reme
"OCHOBBI MOJIEKYIISIPHO-
KMHETH4YeCKOU Teopun"

19.12.2024

24.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8f6¢




AOCONIOTHAsS U OTHOCUTENIbHAS

1 « H . bu6mmoreka [IOK
iz; HOCTE BOSAYXA. HACHIICHHbT 26.12.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
. aMO?(bHBIe Tema. AHH?»};){TpOHI/Ieﬂ BuGmorexa LOK
CBOMOTB KPHOTAILIOB. AMIKH 09.01.2025  https:/m.edsoo.ru/ff0c65£0
kpuctayibsl. CoBpeMEHHbIE
MaTepuabl
BuyTpennss sueprus
34 TEPMOJIMHAMUYECKON CUCTEMBI U bu6mmoreka [JOK
crocoOsbl eé usMmenenus. Padora B 14.01.2025 | https://m.edsoo.ru/ff0c5952
TEPMOIUHAMUKE.
bubmuoreka [JOK
35 Pabota B TepMonHaMuKe 16.01.2025 hitps-//m.edsoo.ru/ff0c5c36
36 KommuecTBo TemioTsl. YpaBHeHue bubnnorexka [JOK
TEIUIOBOro Oajtamnca. 21.01.2025 @ https://m.edsoo.ru/ff0c6820
R
" HOTHL TP 23.01.2025  https://m.edsoo.ru/ff0c5¢36
TeIIonepeaye.
38 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue n kuneHue 28.01.2025  https://m.edsoo.ru/ffOc63b6
“ gHaBHCHHG Y KPUCTAJUTU3ALIUSL. Butmorexa LIOK
ACTBHAL TETLIOTE TUTABICHIA. 30.01.2025  https:/m.edsoo.ru/ff0c6708
Cybnumarus
P pott ) 04.02.2025  https://m.edsoo.ru/ff0c5efc

AnmabaTHBIN mporiecc.




HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

41 mpupoze. Bropoit saxon 06.02.2025  https://m.edsoo.ru/ff0c6230
TePMOJAMHAMUKH

42 [Tpuniun nevicteus u KIIJ TenmoBoi bu6mmoreka [IOK
MaIlTuHbI 11.02.2025  https://m.edsoo.ru/ff0c600a

43 uxn Kapuo u ero KIT{ 13.02.2025

44 DKoornyeckue mpoodIeMbl
TETUIOOHEPTETUKH 18.02.2025

45 Pemenue 3amau mo treme "OCHOBBI bu6mmoreka [JOK
TepMOJIMHAMUKH" 20.02.2025 | https://m.edsoo.ru/ff0c6938
Kontponbnas padota Ne4 o reme

46 «OCHI())BI)I TepMpOIII/IHaMI/IKI/I. bubmmorexa [TOK

25.02.2025 = https://m.edsoo.ru/ff0c6a50

ArperaTHbIe COCTOSIHHSI BEIIECTBAY
DneKkTpu3aIus Tei. DIeKTPUIEeCKUI

47 3apsi. JBa BUIA SIEKTPUYECKHUX bubnuotexa [JOK
3aps/I0B. 3aKOH COXpaHEHUS 27.02.2025 = https://m.edsoo.ru/ffOc6bce
AIEKTPUIECKOTO 3apsiaa
B3aunmopeiicTBue 3apa10B. 3aKk0H

43 Kynona. To4yeuHbIN 2IIEKTPUYECKUI bubnnorexka [JOK
3aps. [IpoBOTHUKY, TUATIEKTPUKH, 04.03.2025 = https://m.edsoo.ru/ffOc6ced
MTOJTYTTPOBOTHUKH.

49 DNeKTpUYECcKoe moJie bubmorexa HOK

06.03.2025  https://m.edsoo.ru/ffOc6bece

Hanps:xk€HHOCTD 3JIEKTPUYECKOTO

50 nosist. [IpuHnmn cynepnosuuuu bubnuorexa [IOK
AJIEKTPUYECKUX MoJer. JInnnn 11.03.2025  https://m.edsoo.ru/ff0c6df2

HaIPsHKEHHOCTH




51

52

53

PaboTa cwit 37eKTpoCcTaTHIecKoro
noiyd. [lorenuuan. Pa3zHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I " TUSJICKTPUKU B
SJICKTPOCTATHUYCCKOM II0JIC.
HI/IBHCKTpI/I‘ICCKaH IIPOHUIIACMOCTD

DnekTpoéMkocTh. KoHniencarop

13.03.2025

18.03.2025

20.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

54

55

56

57

58

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHIEHCAaTopa

Pemenue 3anay no teme
"DJIeKTPUUECKOE TI0JIE.
OnekrpoemkocTh. Konnencarop"

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOMTUPOBAILHOTO
ammapara, CTpyiHOro npuHTepa.
DneKTpocTaTUYeCKas 3alluTa.
3a3emIIeHre AIIEKTPONpruOOpPOB

DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cyuectBoBanus. [10CTOSAHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnporusnenue. 3akon Oma jist
yJacTKa Lenu

[TocnenoBarenvHOE, MapaieNbHOE,
CMENIaHHOE COEUHEHNE
npoBoAHKUKOB. JlaboparopHas paboTa
No7 «3yueHne cMemanHoro
COEIUHEHUS PE3UCTOPOB

01.04.2025

03.04.2025

08.04.2025

10.04.2025

15.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

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




59

60

61

62

PaboTa 1 MOUTHOCTb AEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
No8 «3mepenune DJIC nctounnka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS

KonTponbnas padota Ne 5 o reme
"OnexTpocratuka. [locTosHHBII
3JIEKTPUYECKUM TOK"

DneKTpOHHas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS METAIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

17.04.2025

22.04.2025

24.04.2025

29.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

63

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

06.05.2025

64

[TonynipoBOAHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOcTh. CBOMCTBA
p—n-niepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

08.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

65

66

DNEKTPUUYECKUN TOK B paCTBOpPax U
pacriaBax 3JEKTPOJIUTOB.
DNeKTpoIUTHYECKAs JUCCOLMALUS.
DnekTponus

DNEeKTpUYECKHU TOK B razax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITENIbHBIA pa3psI.
Momnuans. [1na3zma

13.05.2025

15.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae




DJeKTpUYecKue Mpudophl U

67 YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuia TeXHUKH
0e30macHOCTH

68 Hrorosast koHTposbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

20.05.2025

22.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ffOc86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne Hara
w/n Tema ypoka Beero KonTpoabubie IIpakTuueckue — o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

[TocTostHHBIE MATHUTHI U X

| B3auMoJieicTBUE. MAarHUTHOE MOJIE. | 0 0 bubnmoreka [JOK
BekTop MarHuTHOM UHAYKIWH. 03.09.2024 @ https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHOM UHAYKIIMU
MarauTHO€E 1oJie MPOBOIHUKA C

) TokoM. OmBIT DpcTena. | 0 0 bubnuotexa [JOK
B3aumoneiicTBue npoBOIHUKOB C 05.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JelicTBE€ MarHUTHOTO TIOJISI HA | 0 0 bubnuorexa [JOK
IpOBOAHMK ¢ TokoM. Cuiia Amnepa. 10.09.2024  https://m.edsoo.ru/ff0c98fe
JlaGopatopHas pabota Nel

4 «HccnenoBanue AeUCTBUS | 0 | bu6mmoreka [JOK
MIOCTOSIHHOT'O MarHUTa Ha PaMKy C 12.09.2024 | https://m.edsoo.ru/ff0c9acO
TOKOM)
JlelicTBME€ MarHMTHOTO TOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. | 0 0 bubnnorexa [JOK
Cuna Jlopenna. Pabota cumsl 17.09.2024 = https://m.edsoo.ru/ff0c9df4
Jlopenua
DIIEeKTPOMarHuTHasE MHIYKIHUS.
IToTok BekTOpa MarHUTHOM

6 unaykuuu. DJ1C naaykuuu. 3akoH 1 0 0 19.09.2004

ANIEKTPOMATHUTHON UHAYKIIUU
®dapanes




10

11

JlaGopaTopnas pabora Ne2
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE IoJjie

TexHuYecKue yCTpOUCTBA H UX
PUMEHEHHE: TTOCTOSHHBIC MarHUTHI,
3JIEKTPOMArHUTHI, SJICKTPOABUIaTE b,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS I1€Yb

Pemrenne 3ama4 1mo Teme
«MarauTHOE ToJI€.
DNEeKTPOMAarHUTHASE MHIYKIIHS
KontponbHas padota Nel o teme

«Mar»uuTtHoe 10JI€E.
DNIEKTPOMAarHuTHasE UHIYKIUS»

24.09.2024

26.09.2024

01.10.2024

03.10.2024

08.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal 50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

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

12

CB0OOIHbIE MEXaHUUECKHE
KosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpaienue sHepruu

10.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopnast pabota No3
«Hccnenosanue 3aBUCUMOCTH
nepuoaa MajblX KoJeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChI TPy3a»

15.10.2024

14

Konebatenbublit KoHTYp. CBOOOIHBIE

bu6mmorexa [IOK




15

16

17

18

OJICKTPOMAardiuTHBIC KoJIeOaHUs B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOaTeIbHOM KOHTYpE

HpCI[CTaBJICHI/IC 0 3aTyXaromux
KOJIEOAHHUSIX. BBIHY)KIIGHHBIG

MexaHH4YecKHe Kojiebanus. Pe3onanc.

BbIHYKIEHHbBIC 2IEKTPOMArHUTHBIC
KoJiIeOaHus

[lepemennsblit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JEeICTBYIOIIee 3HAYCHHE CUJIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPIUU

17.10.2024

22.10.2024

24.10.2024

05.11.2024

07.11.2024

https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoCTBO M MPAKTHYECKOE
IIPUMEHEHHUE DIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, TMHUH JIEKTpoIepeaad

12.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTMYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ucnonb3oBanus
IIEKTPO3HEPTUH B ITOBCEIHEBHOMN
KU3HU

14.11.2024




MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

21 CxopocTh pacnpoCTpaHEHUs U JUTMHA brbmiorexa HOK
19.11.2024 | https://m.edsoo.ru/ffOcca54
BOJIHEL. [loniepeyHbie U MpoA0IbHBIC
BOJTHBI
3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
22 3ByKa. Bricora Tona. TemOp 3ByKka bubmmorexa OK
21.11.2024  https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIC BOJIHBI, HX
23 CBOﬁC”fBa U CKOPOCTb. HIKaJ’Ia bubmorexa IOK
26.11.2024 = https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBuaeHus. Pa3BuTue cpeacTs 78.11.2004
cBs3u. Paguonokanms
KonTpomnpHas padorta No2
25 <<K0J'II;6&HI/I$I I/IpBOJ'IHH» bubmmoreia LIOK
03.12.2024  https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJIHOMU Cpejie. bubnuoteka [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyu 05.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHBI
27 OT;)a)KeHI/ISI ceera. [loctpoenne Bubmiorexa LIOK
N 10.12.2024  https://m.edsoo.ru/ffOcd4e0
M300paKeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)% BHYTpPEHHEE OTpaKEeHUE. bubnmoreka [JOK
[IpenenbHblii yroma moaHoro 12.12.2024 | https://m.edsoo.ru/ff0cd 716

BHYTPEHHETO OTPaKEHUS




29

30

31

JlaGopaTopnas pabora Ne4
«M3MepeHune nokasaress
IPEJIOMIICHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue N1H3bI

Jlaboparopuas pabota Ne5
«Hccnenosadnue cBONUCTB
M300paKCHUH B JIMH3aX»

17.12.2024

19.12.2024

24.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucniepcus cBera. CI0XHBII cOCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabota Ne6 «Habnronenue
JIMCIICPCHH CBETA

26.12.2024

33

34

35

WnTepdepennus ceera. Audpakius
cera. JuppaknuonHas pemeérka

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

OnTuueckue npudOpsI U yCTpoiicTBa
U YCIIOBHSI X 0€3011acHOTro
IPUMEHEHUS

09.01.2025

14.01.2025

16.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuibl MpUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
[TocTynarel cnenuanbHOU TEOPUU
OTHOCUTEIIBHOCTH

21.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI

23.01.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfad42




DHEPrus U UMITYJIbC PEISATUBUCTCKOMN

bu6mmoreka [IOK

38 HACTHIEL CBSI3E MACCH ¢ SHEpIHCI 1 28.01.2025  https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
Kontposbnas padora Ne3 «Onruka.

39 OCHOI];LI cneulfanbﬂoﬁ TEOpUHU Bubmmorexa LOK

30.01.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
OTKpBITHE U HCCIEN0BAaHNE
dotoaddekra. OnbiTor A. I'.

40 CroneroBa. 3akoHbl hoTorhdekTa. bubnunoreka [JOK
VYpaBHeHue DUHINTEHA )11 04.02.2025  https://m.edsoo.ru/ffOcffc4
dotoaddekra. «KpacHas rpaHuIIa
dororddekra
TexHuyeckue ycTpoicTBa u

41 MPaKTUYECKOE TPUMEHEHHE:
dboTo3eMeEHT, GOTOIATUHK, 06.02.2025
COJIHEUHas OaTapesi, CBETOIUO/
®otonbl. Dopmyna [Tnanka. DHeprus
U uMnyibc Gporona. BonHoBbIe

42 cBolicTBa yactull. Bonnsl e bpoiis. bubnnorexa [JOK
KopnyckynssipHO-BOJIHOBOW Tyalii3M. 11.02.2025 | https://m.edsoo.ru/ffOcfel6
CHOHTaHHOE U BBIHYKJIEHHOE
U3IIy9CHUE

apnienue ceera. OnwiThl [1. H.
43 §e6ez[eBa. XuMHUYecKoe JeicTBUE bubmiorexa OK
13.02.2025  https://m.edsoo.ru/ff0d04a6
CBeTa

44 Pemenne 3aga4 1mo Teme «DJIE€MEHTBI bu6mmorexa [IOK
KBAaHTOBOW ONTHUKI)) 18.02.2025  https://m.edsoo.ru/ff0d0302

45 Mogens aroma Tomcona. OTBITHI bu6mmorexa [IOK
Pezepdopna o paccesuuro o- 20.02.2025 = https://m.edsoo.ru/ff0d091a




qaCTHII. HnaHeTapHaﬂ MOJ€CJIb aTOMa

46 IToctynater bopa brbmiorexa LOK
25.02.2025  https://m.edsoo.ru/ff0dOafa
Wznyyenue u noriomienne GOTOHOB

A7 IIPHU IIEPEXOJIE aTOMa C OJTHOTO bubmumoreka [IOK
YPOBHS DHEPTUM HA Apyroi. Buasl 27.02.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepubie peakuuu. S nepHbii
48 peﬂalf)Top. ﬁpOGIJIIGMI)I lI[IeI}))CHeKTI/IBBI Bubnmorexa LOK
’ o 04.03.2025  https://m.edsoo.ru/ff0d1356
HKOJIOTHYECKUE ACTIEKTHI SACPHON
OHEPIeTHKHU
OTKpBITHE PATUOAKTHBHOCTH.

49 OmiTel Pesepdopaa mo bubnuorexa [JOK
OIPEIENICHUIO COCTaBa 06.03.2025  https://m.edsoo.ru/ff0d0fd2
PaZMOaKTHBHOTO H3ITyYSHHSI
H3otomnbl. Anba-pacna.

DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
50 pacnvan. Namma-uznyuenue. 11.03.2005
CaoiicTBa anbda-, 6era-, raMma-
U3JTY9CHUSI.
DOnemeHTapHbIe YacTUIIbl. OTKpPHITHE
no3uTpoHa. MeTo bl HaOII0IeHUS U
51 pemcfpaunn aﬂel\i[eHTapHBI))(I YacTHII. Brbmiorexa LIOK
13.03.2025 = https://m.edsoo.ru/ff0d0e38
WccnenoBanue TpekoB vacTuil (1o
rOTOBBIM (poTorpadusim)
Snepuble peakuuu. Jlenenue u
52 cjﬁfes smle)p. HllllepHi[IfI peakTop. bubmmoreia LOK
18.03.2025 = https://m.edsoo.ru/ff0d015e

Tepmosinepusrit cunTes. [IpobGaemsr u




53

54

55

HEePCIIEKTUBHI SIEPHON SHEPTEeTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SAEPHOU
HHEPTeTHKH.

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
JO3UMETp, Kamepa Buiibcona,
SJIepHBINA peakTop, aToMHasi OomoOa.
BnusiHue pagnoakTHBHOCTH Ha
KUBBIC OPTaHU3MBI

Kontponbnas pabota Ne4 o reme
"KBanToBas u3uka"
Bupg 3sé3snnoro neda. Co3sesnus,

SPKUC 3Bé3I[LI, IJIaHCTBI, UX BUAHUMOC
JBHXKXCHHUC. ConHeuHast cucreMa

20.03.2025

01.04.2025

03.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

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

56

57

Connne. ConHedHas aKTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

3BE31BI, NX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MOCIIeI0BATEIFHOCTH. BHYTpeHHEE
ctpoenue 38E311. COBpeMeHHbIE
MPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposroriuu ComHIa U 3BE3

08.04.2025

10.04.2025

58

Muneunsiii [1yte — Hama ['anakTuka.
ITonoxxenue n nerxenue CoyHIIA B
["amaktuke. ['amaktukn. YE€pHbie
JBIPBI B IAPAX TAIAKTUK

15.04.2025

59

Bcenennas. PazOeranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.

17.04.2025




60

MeTtarainakTuka

Hepemennsie npodiaembl
aCTPOHOMHH

22.04.2025

61

62

63

64

65

66

Wrorosas kKoHTpOJbHASA paboTa

O6o06matromuii ypok. Poib ¢husuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJoBeKa

O6o6maromuii ypok. Poib 1 Mmecto
(U3UKH U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6mmaromuii ypok. Ponb
buznyeckoif Teopuu B
dbopMUPOBaHUU TIPEJICTABICHUI O
¢buznyecKkoil kapTuHe MUpa

O6o6maromuit ypok. Mecrto
(bu3nveckoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOJIE

PesepBHBI ypok. MarHuTHOE 10JIE.
DNEeKTpOMarHuTHas MHAYKIHS

24.04.2025

29.04.2025

06.05.2025

08.05.2025

13.05.2025

15.05.2025

67

68

PesepBnbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usnka.

20.05.2025

bu6mmoreka [JOK




' DeMeHTHI aCTPOHOMUU U 22.05.2025 https://m.edsoo.ru/ff0d 1784
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 5 7



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemmenuey

» ®duswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
PoivkeBuy A. I1. ®usuka. 3apaunuk 10-11 knace: mocobue it o61ieo0pa3oBaTeIbHbIX

yupexaenuit — M: [Ipoda, 2014

METOAUYECKUE MATEPHUAJIBI VIS YYUTEJIA

Caypos 0. A. ®usuka. [Toypounsie pazpadotku 10 kinacc M: nocobue s
obmieoOpa3zoBarenbHbIX opranusanuii — M: [Ipocsemenue, 2015 (https://prosv.ru )
®uzuka. [Iporpammer 061eodpa3zoBaTenbHbIX yupexaeHuii: 10-11 knaccsl/ B.A. Opiios,
IL.I". Caenko, O.®. Kabapaun, B.C. [lantomenkos, O.B. Kopurynosa, H.B. Illaponosa,
E.IL. JleButaHn. - M.: [IpocBemienue, 2011

[Matanuna A. B. ®usuka. Paboune nporpammser 10-11 kiacc. Knaccnueckuit kype:

yaebHoe rmocodue /utst o0mieo0pa3zoBareabHbIX opranusanuii. M. IIpocsemienue, 2017 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

®usuka. 10 knace. PI'AOY AIIO "Axagemust Munnpocseuenust Poccun”
®uzuka. 11 xnacc. PI'’AOY AIIO "Axanemus Munnpocsemenus Poccun”
O6naxo 3Hanuil. [Tonroroska k EI'D. ®usuka 11 knacc. OO0 "dOuzukon"
O6naxo 3Hanuil. Actponomus. 11 knacc. OO0 "®uzukon"

Harnsanas actponomusi. Oomtouus Beenennoit. 11 kmace. OO0 "Dx3ameH-meauna"
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