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INOACHUTEJIbBHAS 3AIINCKA

PaGouas nporpamma mo yueOHOMY npeamery «Du3nkay cocTaBlieHa B COOTBETCTBHH:

1. ®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273 — @3 «O06 ob6pazoBanuu B Poccuiickoit
denepanuny,
2. [Ipukazom MuHnucTepcTBa 00pa3oBaHusl U Hayku Poccuiickoit @enepanuu oT 17 mas

2012 1. Ne 413 «OO6 yrBepxaeHun (QeaepalbHOrO0 TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpPEeIHETO 00IIero o0pa3oBaHus», C U3MEHEHUSMHU H JOMOJHEHUSIMU OT: 29 nekabps
2014 r., 31 mexabps 2015 r., 29 urons 2017 r., 24 cenrsiOps, 11 gexabps 2020 r., 12 aBrycra
2022 1.

3. IIpuka3 MunucrepcrBa npocseuieHuss Poccuiickoit @enepanuu ot 18.05.2023 Ne 371
"O6 yrBepkaeHWH (denepasbHOM  00pa30BATEIIBHOM  IMPOTpaMMbl  CPEIHEro  00IIero
obpazoBaHus".

4, ®denepanbHOil paboueit mporpammoii «Pu3uka» (06a30BbIil ypoBenb) s 10-11 kiaaccos
oOpasoBarenbHbIX opranu3anuii, Mocksa 2023r.

[IporpamMa 1o ¢u3nke 06a30BOTO YpOBHS Ha ypPOBHE CpPEOHEr0 OOmIero o0pa30BaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHOll mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke C yd4€Tom
denepanbHON paboyeil mporpaMMbl BOCHHMTAHHUS W KOHLENLMHU IPENoJaBaHUsl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  ®Denepanum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBL.

Cogepxanue mporpaMMbl Mo (DU3MKE HAIpaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOydaromuxcs 10-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIHOCTHOTO noaxoaa. [IporpaMmma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeAMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYMTHIBAET HEOOXOAMMOCTb peau3allid MEeXIPEeIMETHbBIX
CBsA3eM (U3UMKM C €CTEeCTBEHHO-Hay4HbIMH YyueOHBIMU IpenMeramu. B Hell ompenpenstorcs
OCHOBHbBIE 1€ M3Yy4eHHUs (U3MKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKMU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeIMeTHble (Ha
6a30BOM ypOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

e [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYeHus;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYy»KarolleM MHpeE.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHaJoB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3MKd BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.



B ocHOBY Kypca Gu3MKH 11 YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UIEH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMNPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBHM C HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U I0JIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanogaraeT UClojb30BaHUE T'yMaHUTapHOIO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKHMHU MTPOOIEMaMHU.

Hoes npuknaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX NPHIIOKEHUH N3yUYEeHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COAEpKaHMUS,
MNOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX1eHUs Mpo0sIeM palMOHaIbHOTO IPUPOJIONIONIL30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMH DJIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
SBISIOTCS (pu3uUecKkne Teopur ((HOpMHUpPOBAHWE NPEICTABICHUNA O CTPYKType MOCTPOCHHUS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluK 3KCIIEPUMEHTAILHON JesTeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
mabopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke OOBEAMHEHBI B OOUIUN CIUCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1adopaTOpHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYacTHHKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHMPOBaHMS U OCHalleHUs kabuHeta ¢usuku. Ilpu sTom
o0OecrieunBaeTcs OBJAJCHHE OOYYaAIOUIMMHCS YMEHHMSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB TIO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yAenseTcs peleHHI0 pacu€THBIX U KadeCTBEHHBIX 3ajad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/J1aHHOM (PU3MUECKON MOJENBIO,
MO3BOJIAIONINE MPUMEHSATh U3YUYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. /i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaIOIIeH XKU3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTH Il CHTYallud TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOro LKKIIa. B kabunere
(bU3UKU TOJKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHMUECKHUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopymoBaHue.



JleMoHCTpaMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBICHHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE AJISl YYEHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYIOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(POBBIX HNPUOOPOB, a TaKxke
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOLIMXCA K HAaydYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAYYHOM METOAE TMO3HaHWs | (OPMHPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

e (opMupoBaHHE yMEHUI OOBACHATH SBICHHS C UCIIOIb30BaHNEM (DU3MYECKUX 3HAHHUNA U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (PU3UKH JUISL PAa3BUTHS JIPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTikeHnne 3TUX Lesed oOecrneyrBaeTcsi pelleHHeM CIEAYIOIIMX 3agad B IIpolecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

e [puOOpeTeHue CUCTeMbl 3HaHUH 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (dopMupOBaHHE YMEHHH TPUMEHATH TEOPETHYECKHE 3HAHHUA IS OOBSICHEHUS
GU3NUeCKUX SIBICHUH B TPHPOJE M JUISI TIPHHATUS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 3aJaHHON (hU3HYECKOH
MOJIENIBIO, 3ajJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (U3HUECKOn
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIOB JCUCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHHE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUS M MPOBEICHUS (PU3MUECKUX
DKCIIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HH(pOpMaruu,  OnpeneeHus
JIOCTOBEPHOCTH TMOYYCHHOTO Pe3yiIbTaTa;

® CO3/IaHUE YCIIOBHH /ISl Pa3BUTHsI YMEHUH MPOEKTHO-NUCCIIEAOBATEIHCKOM, TBOPUECKON
NeSITeTbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii YpOBEHb) Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHHs
orBojuTcs 136 yacos: B 10 kimacce — 68 yaco (2 yaca B Hexeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMme no (Gpusmke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BBIOOp MPOBEICHUS JTabOpaTOPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usznka u MeTObI HAYYHOI0 O3HAHUS
®usuka — Hayka O npuponae. Hayunble MeToabl IO3HaHHs OKpyskaroumero mupa. Pomib
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue (Gu3MUecKuxX sBICHUH U mnpoueccoB. Hayunsle runotessl. Pusnueckue
3aKOHBI U TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pome m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAy4yHOHW KapTUHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmwkeHHe. OTHOCHTEIBHOCTh MEXaHHUECKOTro JABMKeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpemHSs CKOPOCTh, MIHOBEHHasi CKOPOCTb) W YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMU Ha OCH CHUCTeMbl KoopauHaT. CloKeHHE TepeMelieHud U
CJIO)KEHUE CKOPOCTEH.

PaBHOMepHOE M PAaBHOYCKOPEHHOE NPSIMOJHHEWHOE [BUXKeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHUS] MaTEPHAIbHOW TOUYKU OT BPEMEHH.

CBobOogHOE majzieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe npmwkenue. J[BrxeHne MaTepuaibHOW TOUYKH O OKPYKHOCTHU € TOCTOSTHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIOBasi CKOPOCTbh, TUHEHHast ckopocTh. [leproa u dyacTtora oOparieHus.
[lenTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4eckue ycTpoHWCTBa M MPAKTHUECKOE MPUMEHEHHUE: CIHIOMETp, ABUKEHUE CHAPSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WLTIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO OMPEIETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXAY MyTSIMH, MIPOUICHHBIMUA TEJIOM 3a MOCEAOBATEIbHBIC
paBHBIE TPOMEKYTKHA BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3ydenue nBuKEeHUS MIApUKa B BI3KON KHUIKOCTH.

N3ydenue nBuxkeHus Teaa, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa



IIpunnun orHocutensHocTH ['anmnes. IlepBbiil 3axkoH HprotoHa. MHepruanbHble CHCTEMBI
oTcuéra.

Macca Ttena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HerooTona s
MarepuanbHOU Touku. Tpetuii 3akoH HproTOHA U151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (1mokosi, ckonbxeHus, kadeHus). Cuna tpeaus. Cyxoe tpenue. Cumna
TPEHHs CKOJBXKEHUs M cuia TpeHus nokosd. Kosddumment tpenus. Cuiia cCOMpOTUBICHUS IPH
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuiIbl OTHOCHTENIBHO OCH BpauieHus. [lnedo cuibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHWE: MOAIIUIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH CHUJI YIPYrOCTH, BO3HUKAIOIIUX B MPY)KMHE U PE3NHOBOM
o0pas1ie, OT Ux 1edopMaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbc MaTepuanbHOW TOUYKM (Tesla), CUCTEMbl MaTe€pHaJIbHbIX ToueK. VIMIynbC CHIIBI U
MU3MEHEHHE UMITYyJIbCa TeJa. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE NBM)KEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHHMM KHHETUYECKOU
SHEPTrUH.

[TorennuanbsHast sHeprus. [loTeHumanpHas 3HEprus ynpyro aeGopMuUpOBaHHON MNPY>KUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble W HENOTEHUUaNbHbIE CUJbl. CBsA3b pPabOThl HEMOTEHIHATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM SHEpPTuu CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEpruu.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue yCcTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONEp, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.



[lepexona MOTeHIMATEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yuenne aOCONIOTHO HEYNPYroro yzaapa € IIOMOILIbI JIBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON YHEPTUH Tella Ha pUMepe
pacCTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAMHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETHUYECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAaHHE.
Bpoynosckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BELIECTBA.
Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX T U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYISIPHO-KUHETHUECKON TEOpPHH
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHe KHHETHUECKOM SHEPTUU TEIIOBOTO
nBWKeHus vactul raza. lllkama temnepatyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanmbrona. M3omporeccsl B UIACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe NpPeACTaBICHHE W30MPOIECCOB: H30TepMa, H30X0pa,
nzobapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, [OKa3bIBAIOUIME JHCKPETHOE CTPOCHHE BEmIeCTBa, QoTorpaguu  MOJIEKys
OpPraHUYEeCKUX COCIMHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUSKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS M/1€aJIbHOTO ra3a, H30MpOIIECChHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHON KOMHATe Ha OCHOBE U3MEpEHU 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMETPAMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuueckass cucteMa. BHYTpeHHSsS SHEprusi TEPMOJMHAMHYECKOW CHCTEMBI M
criocoObl €€ n3MeHeHus. KomuuecTBo TeruoTsl W pabota. BHyTpeHHSs 3Heprusi 0JHOATOMHOTO
UJEAbHOTO raza. Buasl Temonepenaun: TEIIONPOBOJHOCTb, KOHBEKIINA, U3IydeHHUE. Y AeIbHas
TEITIOEMKOCTh BellecTBa. Koan4yecTBO TEIIOTHI IpH TEIUIoNepeaaye.

[Tonsitue 06 agmabarHoM mporiecce. [lepBriit 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B pUPOE.

TennoBeie mamuubl. [IpuHnune! geicTBust TernoBbix MamuH. [IpeoGpa3oBaHus 3Hepruu B
TerioBbIX MammnHax. Koadduument noneznoro neiictBus terioBoi Mamuubl. [ukn Kapho u ero
KO3 PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIIOIHEPT€TUKH.



TexHuueckue ycTporuCTBa U MPAKTUUECKOE MPUMEHEHHE: JBUTATEIb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOMIBHUK, KOHIUITOHED.

Jlemoncmpayuu

W3meHneHnne BHyTpeHHEH SHEPIUH Tela MPU COBEPIICHUU PabOThI: BBUIET MPOOKU U3 OyTHUIKH
Mo JCHCTBHEM CXKATOro BO3MyXa, HarpeBanwe d(upa B JIATYHHOH TpyOKe MyTéM TpEHUS
(BuIEOIEMOHCTpAIIHS ).

W3menenue BHyTpeHHEH 3Hepruu (TemrepaTyphl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATEs.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoonvt

[TapooOpazoBanue u konjeHcauus. Vcrnapenue u kumeHue. AGCOTIOTHAS U OTHOCUTENIbHAS
BIQKHOCTh BO3AyXa. HacelmeHHBI map. Y7enbHas TEIUIoTa MapooOpa3oBaHUs. 3aBHUCHMOCTH
TEeMIIepaTyphl KUIICHUS OT JaBJICHUSI.

Teépmoe teno. Kpucramnuueckne u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.
Kunkue xpuctamnsl. CoBpemeHHble MaTepuanbl. [lnaBreHue u Kpuctamuzanus. Y aenbHas
teruioTa TiaBneHus. CyOomumanmsi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue YCTpPONHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJy4YeHHUSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YUCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGmronenne narpeBaHus U TUTaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne OTHOCUTENHHOM BIIAYKHOCTH BO3/TyXa.

Pa3neu 4. DinekTpoamHaMuKa

Tema 1. dnexkmpocmamuxa

DnexTpuszanus Tel. DaeKTpuueckuil 3apsai. [[Ba Buna snekrpudeckux 3apsanos. [IpoBogHuky,
JTUBJIEKTPUKU U TOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3apsa.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. TouedHslil 27eKTpUYECKUid 3apsil. DIEKTPUIECKOE
nosie. Hanpsok€HHOCTE amekTpuueckoro noss. IIpuHOun cyneprno3uuuy 3JI€KTPUUYECKUX IOJIEH.
JInHuM HanpsHKEHHOCTH JIEKTPUUECKOTO TOJIS.

Pa6ora cun snextpocratnueckoro nosid. [lorenuuan. Paznocts norennuanos. [IpoBogHuku
U AUBJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJe. [IusnekTpuueckasi IpOHUIIAEMOCTb.

OnextpoéMkocts. KoHaeHcarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA. JHEPrus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuuyeckue YCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHUE: BJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allMTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.



Jlemoncmpayuu

YCTpOoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKH B 3J1EKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAAM IIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsH>KEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHHUS 3JIEKTPUUYECKOro TOKa. MCTOUHMKHM TOKA.
Cua Toxka. [TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g y4acTka Henu.

DNeKTpUYECKOe CONPOTUBIICHHE. Y IeJIbHOE CONPOTHBIIEHHE BeulecTBa. [locnenosarensHoe,
napajuieJIbHOE, CMEIIaHHOE COCIMHEHHE MPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoynsa—JIenia. MOIIHOCTh 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKa. 3akOoH Oma Juis
MOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs TPOBOIUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTMPOTUBIICHUS] METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS] IPOBOJAUMOCTH MOTYNPOBOJHUKOB. CBOMCTBA
p—n-nepexona. IlomynpoBoJHUKOBbIE TPHOOPHI.

DNeKTpUYeCKH TOK B pacTBOpaXx W paciuiaBaxX JJIEKTPOIUTOB. IIEKTPOITUTHUECKAs
JUccolanus. DIeKTPOIIn3.

DnekTpuyeckuii ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psa. MomHus.
[Ina3zma.

TexHu4eckue yCTpOWCTBa U MPAKTUUECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKHA TOKa, DJIIEKTPOHArpeBaTelIbHbIE MPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMNPOTHBICHHUSA,  BaKyyMHBIM  TUON,  TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHMOCTh CONPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOLIAJH
MOTIEPEYHOT0 CEYEHUS U MaTepHuaa.

CwmerranHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OHOCTOPOHHSISE TPOBOJAUMOCTD AHO/IA.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3yuenne cMEImaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIIEH CHIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue snekrposnusa.

MesknpeaMeTHbIe CBS3H

Wzyuenmne kypca ¢usmku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBIAETCS € Y4ETOM
COJIEp>KaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YYEHUEM METOJIOB HAyYHOTO TO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (U3MUECKas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIoJCHHE,
HKCIEPUMEHT, MOACTHPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTeMbl ypaBHEHUH, JUHeHHas (yHKIus, mapabona, rumnepbona,
uX rpaukKu U CBOICTBa, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAaHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl W WX MPOCKIHMH HAa OCH KOOPIUHAT,
CJIO’)KEHHE BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHE B KUBOW mpupoze, nuddysus, ocMoc, TEmIoo0MeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEPENauyH, TEIIOBOE PABHOBECHE), AJICKTPUUYECKUE SBICHUS B
YKWBOU MPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, KHUAKOCTEH U T'a30B, JIEKTPUUYECKHUE CBOWMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIMAIINS, TAIbBAaHHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMKEHUI C HMCHOJIH30BAHMEM MEXAHHM3MOB, YUET TPEHUS B
TEXHHUKE, TMOANIMIHUKY, WCIOIb30BAaHUE 3aKOHA COXpaHEHHs HMIIyJibca B TEXHUKE (pakeTa,
BOJOMET U JpYyTue), ABUTaTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, OITOBOM XONOAUILHUK,
KOHAWIMUOHEP, TCXHOJIOTMH ITOJYUCHUA COBPCMCHHBIX MATCPpHUaIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
M HAHOTEXHOJOTHH, ODJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE DJIIEKTPONPHOOPOB, KCEPOKC,
CTpYHHBIH MpPHUHTEpP, OAJIEKTPOHArpeBaTelbHble MNPHOOPHI, 3NEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajibBaHUKa.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB W TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bub OK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 h;/tIpSJ.I:I;I/(r)TTI.GeKdZOO.rU 1754 ]T_é £77
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubnuoreka [HOK
2.1 K 5
AHHEMATIIE https://m.edsoo.ru/7f41bf72
bubnuorexa HOK
2.2 7
Auraniica https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 h:tIpSJ,I:I;I/Onf.GeI;aSOO.ru 174 ]ﬁ:[) £79
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnnoreka HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnmmoreka HOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS BEIIeCTBA. 5 bubnuoreka I[HOK



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

@da30BbIE IIEPEXOABI

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

Wroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bubnuoreka LHOK
4.1 3 10
fleKTpocTaTiRa https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM AnekTpudeckuil Tok. Toku B bubnmoreka [HOK
4.2 12
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBILEE KOJIMYECTBO YACOB 1o 68

[NPOTPAMME



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

11 KJIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMopeiicTBuE NOCTOSHHBIX MarHUTOB. MaruutHoe mnose. Bektop
MarHuTHOM UHAYKIUH. [[puHIMI cynepno3suuuy MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe Moje NpoBOAHMKA ¢ TOKOM. KapThHa NIWMHUNA WMHIAYKOUMUA MarHUTHOTO IOJIS
JUIMHHOTO IIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmonelicTBre NIpOBOAHUKOB C TOKOM.

Cuiia Amriepa, €€ MOyJIb U HalpaBJICHUE.

Cuia Jlopenua, e€ Moysb 1 HampaBlieHHE. [[BH)KeHHE 3apsSKEHHOM YaCTUIIbl B OTHOPOIHOM
MarHuTHOM noJje. Pabota cusl Jlopenna.

SIBneHue JNEKTPOMATHUTHOM MHAYKUUU. IIOTOK BeKTOpa MarHUTHOM  MHIYKLIHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe nsnekTpuueckoe moje. ONEKTPOJABIXKYIIAas CUila HMHAYKIMH B TPOBOJHUKE,
JBUKYILIEMCSI IOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHIYKITUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE MoJe.

TexHuueckue yCTpOMCTBA M  MPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHHTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3JIEMEHTAPHBIX YACTUII, UHTYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TIOJIA.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHMOCTbh 3JIEKTPOABMKYILEH CHIIBI MHAYKIMH OT CKOPOCTH W3MEHEHUSI MArHUTHOI'O
MOTOKA.

SIBrieHNE CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS SJI€KTPOMArHUTHON WHYKITHH.

Pazgen 5. Kosiedanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedoanus

Konebatenpnass cuctema. CBOOOIHBIE MeXaHWYECKHME KojeObaHus. [apMoHMYECKHe
koneOanus. Ilepuoxn, wacrora, ammiautryga u (aza xonebanuil. [IpyXUHHBIH MasSTHUK.



MareMaTHueCKUil MasgTHUK. YpaBHEHHE rapMOHUYECKUX Konebanuil. [IpeBpaiienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHHSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 53JIEKTPOMArHUTHBIE KOJeOaHHs B UACATBHOM
Koe0aTenbHOM  KOHTYpe. AHQJIOTUS MEXAYy MEXaHHYEeCKHUMH U 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKkOH COXpaHEHHs] PHEPrUM B HJCATBHOM KOJe0aTeIbHOM
KOHTYPE.

IIpencraBnenue o 3aryxaroUMX KoseOaHHAX. BbIHYXJEHHblE MeXaHMYecKHe KoJeOaHus.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

[Tepemennbiii Tok. CUHYCOMAAIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenadya H MOTPEOJICHHE BIIEKTPUUYECKOW HHEPTHUU.
OKOJIOTHYECKME PHUCKM IIPH  INPOM3BOACTBE 3JEKTpodHepruu. KyibTypa HCIONb30BaHUS
JIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HH.

TexHudeckue yCTpOHUCTBa U MPAKTUYECKOE IIPUMEHEHHUE: IEKTPUUIECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeNbHOW cUCTeMbl (IPYKUHHBIA WM MaTeMaTHYECKHi
MasTHHK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmtonenue pezoHanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA M HAOpPsDKEHUS OT BpEMEHH) s
3JIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu 1nocinenoBaTENbHOM COEOUHEHMM PE3UCTOpa, KaTYHNIKM HHAYKTUBHOCTH U
KOHJIEHCATopA.

Mopenb TMHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MalIbIX KOJeOaHUM Ipy3a HAa HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne nepeMEHHOT0 TOKa B LENH W3 TOCIEAOBATENBHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHbIE 60JIHbL

MexaHnueckre BOJIHBI, ycloBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnipocTpaHeHUs U
JuiiHa BoJiHbL. [lonepeunble n npoaonbHble BOJIHBL. MHTEppepeHuns u qudpakius MEXaHHYeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBL. YCJIOBHS M3JIy4€HUs OSJIEKTPOMArHWTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BosHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpaXEHHMEe,  TNpeloMIIeHHe,  mnojspuzauus, audppakuus,  uHTepdpepeHuus.  CKOpPOCTbH
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHne AIeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[TpunIUTIBI pagnOCBA3U U TeneBuAeHu. Pagnonokamnus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuuyeckue yCTpOICTBA M NPAKTHUECKOE IMPUMEHEHHME: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JMarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmronieecs T€10 Kak UCTOUHUK 3BYKa.

Habmoienue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBO pe30HaHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue cBOMCTB IEKTPOMAarHUTHBIX BOJIH: OTPa)XXEHUE, MPEIOMIIEHHUE, MOSpU3aLys,
mudpakus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsmMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJAHOPOJIHOH cpene.
Jlyd cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHusl cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNlb MPEIOMIICHUSI.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenesnbHbIi yro OJIHOTO0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparomue u paccenBaroniye TuH3bl. ToHkas auH3a. DOKyCcHOE paccTOsSTHUE U ONTHYeCcKas
cwia TOHKOW nuH3BL llocTpoeHne wu300pakeHHWd B COOMPAIONIMX W PACCEHBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenspl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenmus cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOIOACHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeérka. Y ciaoBue HaOMOACHUS IJIaBHBIX MAaKCUMYMOB
IIPU NaIEHUM MOHOXPOMATHUECKOTO CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToamnmnapar,
MIPOEKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS PElIETKa,
HIOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaXKeHHe U IpesomiieHHe cBeTta. OnTuueckue
pUOOPBHI.

ITonHoe BHyTpeHHEe oTpaxkeHue. Moens CBETOBOAA.

HccnenoBanue cBONWCTB N300paxeHH B IMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue untepdepeHIim cBera.

Habmtonenue nudpakiuu cera.

Hab6mronenue qucnepcun cera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

HabmtoneHue nonsipu3auu cBeTa.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenne nokazarens NpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.
HabGmronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MexaHukW. llocTynaTel cnenmanbHOM TeopHUH
OTHOCUTEJIBHOCTH: HMHBAapUaHTHOCTb  MOJIYJS CKOPOCTM CBETa B  BaKyyMmMe, IPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13p MaccChl C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM YaCTHULIBI. DHEPTUS IIOKOS.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
@®otonsl. ®opmyna [Inanka cBs3u >Heprur (OTOHA C €ro YAaCTOTOW. DHEPTus M UMIYIIbC
dhoToHa.
OtkpsiTue u uccnepoBanue Goroaddexra. Onwitel A. I'. Cronerosa. 3akonsl hoTorddekTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onwitel [1. H. JleGenena.
XHUMUYECKOE IEUCTBUE CBETA.
TexHuyeckue YCTpONCTBA M MpaKTUYECKOoe MpUMEHeHue: (OToNEeMeHT, (OTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroano.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. [lmaneraphas
Mozenb atoma. [loctynatel bopa. M3nyuenue u mornomieHue (GOTOHOB MpHU MEPEXO0]ie aroma ¢
OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEN SHEPrUu aToMa BOJIOPO/a.
BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBON Jyaan3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.
TexHudeckue yCTpOMCTBA W INPAKTHMYECKOE IPHUMEHEHHME: CHEKTPaJbHBIM  aHAJIN3
(ctiekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenve AJIMHBI BOJIHBI JIa3epa.
Habntoienue muHeRvaThIX CIEKTPOB U3IIY4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
Hal6mronenne nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po



OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHUs sanpa. OTKpBITUE PAIUOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio COCTaBa paJMOaKTHBHOrO uinydeHus. CBOMCTBa aibda-,
Oera-, raMMa-u3IydeHus. BnusHue paanoakTUBHOCTH Ha >KUBbBIE OPTaHU3MBI.

OTtkpbITHE TIpOTOHA M HelTpoHa. HykionHas moxens sapa [elizenOepra—liBanenko. 3apsn
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnan. DIEKTPOHHBIM M TO3WTPOHHBIM Oera-pacmazn. [amma-uznydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepubie peakuuu. JleneHue u CUHTES sJIEP.

Snepubiii  peakrop. Tepmosinepubiii cuuTe3. [Ipobmembpl M NEPCHEKTHBBI  SACPHOM
SHEPreTUKU. DKOJIOTMUYECKUE ACIIEKThI IIEPHON S3HEPTETUKH.

DOneMeHTapHble yacTUulibl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue yCTpOHCTBA M IPAKTUYECKOE INPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUY M ACTPOPU3UKHU

Oransl pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIAUMOE JABHKEHHE.

Conneunas cucrema.

Comnnue. ConHeunast akTuBHOCTh. McTounuk 3Heprun ComHua u 3BE€371. 3BE3/IbI, UX OCHOBHBIC
XapakTEePUCTUKU. JlmarpamMma «CHEKTpaJIbHBIM KJIACC — CBETHUMOCTBY». 3BE3IBI  TJIABHOM
MIOCJIEAOBATEIBHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb»  JIsi  3BE3]  TJaBHOU
IOCJIe0BAaTENbHOCTH. BHyTpeHHee cTpoeHMe 3BE34. (COBpPEMEHHBIE IIPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CoslHIa U 3BE31. DTambl KU3HU 3BE3I.

Mneunsiii [IyTe — Hama [NanakTtuka. [lonoxxenue u nmwkenne Connna B [Namaktuke. Turmbl
rajakTuk. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacummpenne Bceenennoi. 3akoH XaO6na. PasGeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe uznydyeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnplie mpo6iieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HabmtoneHust HeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BaHUEM KOMITbIOTEPHBIX MPUIOKEHUH IS
OTpe/ieNICHUs] TOJOXKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noxymapus 1 ipKue 3BE3/IbI.

Habmtonenus B treneckon JlyHsl, muianet, Mieunoro Ilytu.

O0o0maromnee noBTOpeHUE

Ponw ¢pusuku 1 acTpOHOMUU B 5KOHOMHYECKOU, TEXHOJIOTUUECKON, COITHATBPHOM U STUYECKON
cepax esTeNbHOCTH YeJIOBeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMH
KapTHUHE MHUpa, posib (u3nyeckoi Teopud B (POPMHUPOBAHUM MpPEACTaBICHUN O (U3nYecKon



KapTHHE MHUpPa, MECTO (PM3MYECKON KapTHHBI MHpa B OOLIEeM psAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IIPUPOJE.

MesknpeamMeTHble CBSI3H

N3yuyenne kypca ¢usukum Oa3oBoro ypoBHs B 11 Kiacce oOCymIecTBIseTcS € y4ETOM
COZIep KaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpapuu
U TCXHOJIOI'UH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YYEHUEM METOJIOB HAYyYHOTO TO3HAHUS:
SBJICHUE, HAYy4HbI (QakT, rumnore3a, (u3nueckas BEIUYMHA, 3aKOH, Teopus, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIEJb, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKHE (QYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPhI U HUX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (QYHKIIMIA,
MIPU3HAKU N10J100US TPEYTOJIbHUKOB, OIPEIeICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snexTpuyeckue SBICHUS B )KUBOW MPUPOJIE, KoJeOaTeTbHbIC IBUKCHUS B KUBOMN
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJUallii HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpo€HHE aTOMOB U MOJIEKYN, KpHCTaJUIMYeCKas CTPYKTypa TBEPABIX Te,
MEeXaHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKOM PelIETKH, CIIEKTPAIbHBIN aHATU3.

l'eocpaghus: MarHUTHBIC TOJIFOCA 3E€MIIM, 3aJIC)KW MArHUTHBIX Py, (POTOChEMKA 3EMHOMN
MIOBEPXHOCTH, MPEJCKA3AHNE 3EMJIETPSCEHUH.

Texuonozus: AVMHUM DIIEKTPOIIEpENay, T'e€HEepaTop IMEePEeMEHHOI0 TOKa, SJEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TEJNeBH30p, aHTeHHa, Tenedon, CBUY-neus,
MIPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHUKA, COJTHEYHas OaTapest.



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarautHoe  mozne.  DJIEKTPOMarHUTHas bubnuoreka [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHudyeckue W 3JIEKTPOMArHUTHBIE 9 1 bubnuoreka LHOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHnueckue M JJIEKTPOMAarHUTHBIC 5 1 bubnuoreka [HOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [HOK
2.3 o 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcHOBBI ClielIMaIbHON TEOpUHU 4 1 bubnuoreka HOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubnmorexa [HOK
4.1 6) i 6
FICMCHTBL KBATITOBO OITHIH https://m.edsoo.ru/7f41c97c



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

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

61 Obobumaiowee nopropenne 4 ]sgr?i?/(;;.e;asoo.ruﬂf41§;)71§
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MIMK  OOydYaloOmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKON TPaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHMBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

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

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AIFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTA 9SKOJIOTMUECKOM HAINpPaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MpOIecce M3Y4YeHUs (PU3UKH
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITEIILHO (DOPMYJTMpPOBAaTh M aKTyaTU3UPOBATH MNPOOJIEMYy, paccMaTpwBaTh ¢
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUEBBIMU TOHATUAMH M METOAaMHU (U3HUUECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 33a1a4
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMUYHBIX YYE€OHBIX CUTyallMsiX, B TOM 4YHUCIE MpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEITIAraTh OPUTMHAIIbHBIE TTOJIXO/bI U PEILICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UHPOPMALIMK PA3IMYHbIX BUJOB U (HOPM MPEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

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

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSI C MCIOJIb30BAHMEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHMs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

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

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ceOsl, MOHUMasi CBOM HEJIOCTAaTKU M JIOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oluiero oopa3oBaHus y OOydalOIIUXCsl COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

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

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

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHMIKCHHIO LEIU MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C APYTHUMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOMN
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACHCAIHs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3/lyXa, MOBBIIICHHE JAaBJICHUS ra3a IMpH €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHHEe, CKOPOCTh, YCKOpEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHWS W EAUHHIIBI, HAXOIUTh (POPMYJbI, CBA3BIBAIOIINE HAHHYIO (U3HUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3sHOCTh TMOTEHIMANOB; TPU OINUCAHUM MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBHITMIOJHATh JKCIEPUMEHTHI MO HUCCIIEOBAHUIO (PU3NYECKUX SBIEHUN M TPOLIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEIWYMH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3yIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHsI 33/1a4i BEIOUPATh (PUINYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOH W3 pPAa3JIUYHBIX MCTOYHMKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAaHHWA 1O (U3UKE B IIOBCEJHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAJIBHBIX POJIeH, IIaHNPOBaTh paboOTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHNH (PU3NIESCKHX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO I0JII Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHla, WHAYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHHE M ONTHYEeCKas CuUja JMH3bI, MPU OMNUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3MYECKYIO BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsSI HMITYJIbCA, 3aKOH COXPaHEHMsI SJICKTPUUECKOro 3apsa, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHWE BEKTOpa MHAYKIMU MAarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

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

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUH: Tpu IToM  (POpMyIupoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BbIOMpATh ONTUMAIBHBIA CHOCOO W3MEpPEHUS M HCIONb30BaTh HM3BECTHBIC METOJbI OICHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyI0BAHHUS;

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

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

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

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

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



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

BOCIIMTATEJBHASA COCTOBJIAIOIIAA TTPEIMETA

BocnurarensHas  coctoBisiomias  yueOHoro mpeamera  «®usmka»  peanuszyercss  uepes
UCIIOJIb30BAHUE BHUJIOB U (POPM JESATENBHOCTH, OMMCAHHBIX B MOJYJEe «YPpOuHas NESATEIbHOCTh
«Paboueit mporpaMMbl BOCITUTAHUS

Peanu3anus mnepgaroruyecKuMM paOOTHUKAMM BOCIHMTATEIBHOIO IOTEHLMANA YpoKa
IpeJIoaraeT cieyolee:

® YCTAHOBJIEHUE JIOBEPUTEIbHBIX OTHOIIEHUI MEX 1y NeJarorndeckuM pabOTHUKOM
U O0y4aroIUMHCS, CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCIPHATHIO OOYYaIOIIMMUCS
TpeOOBaHUN M MPOCHO MEJaroru4eckoro pabOTHMKA, MPUBJICUEHUIO MX BHUMAHUSA K
o0cyxmaeMoi Ha ypoke HH(popMaIum, akTHBU3AIMH TT03HABATEIILHON JEITEIbHOCTH;

"00yKJeHHe OO0ydJaromuxcs CcoOJoaTh Ha YypoKe OOLIEHpPUHATHIE HOPMBI
[IOBE/ICHUS, MpaBuja OOLIEHUS €O CTapiuMU ([I€JaroruyecKuMu pabdOTHUKAMU) H
CBEpCTHUKAMHU (00y4aroIUMHUCS ), MPUHIMITEI y4eOHOM TUCHUIUIMHBI U CAMOOPraHU3alNH;

" IpUBJICYCHUE BHUMAHHS OOYYaIOUIMXCS K HEHHOCTHOMY acCHeKTy M3ydaeMbIX Ha
ypOKax sIBJIEHUH, opranuszanus ux paboThl ¢ [OJy4yaeMOil Ha ypoKe COLUAIbHO 3HAaYUMON
uHpopManueil — WHUIMHPOBaHUE €€ OOCYKIEHUS, BBICKa3bIBaHUS OO0YYArOIIUMHUCS
CBOEr'0 MHEHUS 110 3TOMY IIOBO/Y, BEIPAOOTKHM CBOET0O K HEH OTHOLLICHHUS;

" JICTIOJIb30BAHME  BOCIHHUTATEIBHBIX ~ BO3MOXHOCTEH  coAepKaHHs — y4eOHOTro
npeaMera  yepe3  JIEMOHCTPALMI0  OOydYaloUIMMHUCA  IPUMEPOB  OTBETCTBEHHOTO,
TPaXXIAHCKOTO TIOBEJCHUS, TPOSIBICHHUS YEJOBEKOIIOOUsS M JOOPOCEPACYHOCTH, Uepes3
noa00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHUs, 3a4ad JUIsl pelieHHs, MpoOJIeMHBIX
CUTYaIU# 111 00CYXKJEHHUS B KJIacce;

" [IpUMEHEHHE Ha YpPOKE HMHTEPAKTHBHBIX (OpM paboThl ¢ OOyYaroIIUMHUCS:
WHTEJUIEKTYaJbHBIX U, CTUMYJIHUPYIONIMX MO3HABATEIEHYI0 MOTHBAIMIO O00YJarOIIUXCS;
JTUJIaKTUYEeCKOTO TeaTpa, TIJe TOJy4YeHHble Ha YpOKe 3HaHUs OOBIIPHIBAIOTCA B
TeaTpalibHBIX IIOCTAHOBKAaX; JMCKYCCHH, KOTOpBIC MAI0T OOYYaromMMCS BO3MO>KHOCTB
nproOpeCTH OMBIT BeJleHHs] KOHCTPYKTUBHOIO JUajiora; TpyNnoBoil paboThl UM pabOTHI B
napax, KOTOpble yuyaT KOMaH/JIHOHW paboTe M B3aMMOACHCTBHIO C IPYTUMH JETHMU;

" BKJIIOYEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOpbIE IMOMOIalT MOAJAepKaTh
MOTHBAIIMIO OOYdYalOMIMXCS K TMOJNYYCHHUIO 3HAHWHA, HAJOKWBAHUIO ITO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHM B Kjacce, MOMOIalT YCTaHOBJIECHUIO J00poXKenaTenbHON
aTMoc(depsl BO BpeMsl YpOKa;

® opraHu3anys medcTBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX O0YYaIOLIMXCS HaJ
X HEYCIECBAIIIUMHI OJHOKIACCHUKAMH, JAIONIET0 WM COIMAIbHO 3HAYUMBIA OITBIT
COTPYAHMYECTBA M B3aMMHOI ITOMOIIH;



[Ipunoxxenue k paboueii mporpaMmMe Mo MmpeaMery

«Duznka»
PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IpuHATO HA IEAArOTMYECKOM COBETE Yr1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [Tporokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

INOYPOYHOE INIJTIAHUPOBAHME na 2023-2024 y4eOHblii roa
®u3uka (0a30Bblii yPOBEHDb)

VYuurens: [lerpynes [lerp Hukonaesuu

Knacc: 10

OO011ee KOJIMYECTBO YaCOB HA MPEAMET M0 YIYeOHOMY TUTaHy — 68 4., 110 2 yaca B HEACIIO0
Bcero yuebHbix Henens - 34

N3 Hux Ha:

I monyroaue — 32 u.

II nonyroaue — 36 u.

Ha KOHTPOJIbHbIE pabOTHI - 2 4.

Vuebnuk: @uszuka 10 Msakumes ['.5., byxosueB b.b., Corckuit H.H. nox penakumeit IlapdentreBoit H.A. AxkimonepHoe 0OIIECTBO
"N3narensctBO "lIpocBemienue"



INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB @aKkTHYeCKasAd  DjIeKTPOHHbIE HU(PPOBLIE
Ne Tema ypoka Kontpoabubie IIpakTuueckue Hata aara oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI U3y'YCHUs pecypcbl
®usuka — Hayka o
npupone. Hayunsie 1 209 bubnuoreka HOK
METOIbI  IIO3HAHHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero MUpa
Ponb u mecTo Qusuku
B dbopmupoBaHUn
coBp eM?HHOH bubnuoreka HOK
Haydmoit  kaprubt 1 7.09 https://m.edsoo.ru/ff0c33e6
MUpa, B
MPaKTUYECKOU
NEeSATEIbHOCTH JII0IeH
Mexanunueckoe
JIBUKCHHE.
ﬁ;:;);;::z::: b 1 14.09 buGorexa LOK
https://m.edsoo.ru/ff0c3508
JIBUKCHHUSL.
IIepemenienue,
CKOPOCTb, YCKOPEHUE
PaBHOMepH?e bubnuoTeka HOK
HPAMOIHHEHHO® 1 14.09 https://m.edsoo.ru/ff0c3620
JIBUKCHHE
PaBHOycKOpeHHOE 1 21.09 bubnuoreka HOK
pSIMOJIMHEIHOE https://m.edsoo.ru/ff0c372e



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

JIBIDKEHHE

CBoOOIHOE TMalleHueE.

bubnuorexa LHOK
6 ¥ cxopertne 21.09 https://m.edsoo.ru/ff0c39cc
CBOOOJTHOTO TAJCHUS
Kpuonuneiinoe
7 Hﬂ?si}fe}ll{iee 28.09 bubmioreia HOK
. https://m.edsoo.ru/ff0c3ada
MaTepualbHON TOYKHU
10 OKPYKHOCTH
ITpuHIMI
OTHOCHTEIbHOCTHU
Tanmunes.
8 WNuepunanbHble 28.09 bubmorexa oK
https://m.edsoo.ru/ff0c3be8
CHCTEMBI OTCYeTa.
[IepBb1it 3aKOH
HrroTona
Macca Ttema. Cuna.
[TpunIMI
9 CYNEpPIO3UINN  CHIL 5 10 bubnuoreka HOK
Bropoit 3aKOH https://m.edsoo.ru/ff0c3be8
Hrrorona s
MaTepuaibHON TOUKU
Tperuit 3aKOH
10 HI:)IOTOHa VTS 5.10 bubmorexa TOK
https://m.edsoo.ru/ff0c3be8
MaTepUATbHBIX TOUYEK
3aKkOH  BCEMHUPHOTO
11 TSATOTCHHUS. Cuma 12.10 bubnmoreka LHOK
TSKECTH. [Mepast https://m.edsoo.ru/ff0c3d00

KOCMHYCCKaAa



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CKOPOCTh

12

13

14

Cuna YIOPYTrOCTH.
3axoH ['yka. Bec Tena

Cuna TpEHHUS.
Koadduruent
TPEHUSL. Cunna
CONPOTUBIICHUSI TIpU
JIBIDKEHUU Tella B
KUJKOCTHU WM Taze

[locTtynmarensHoe U
BpalaTeNIbHOE
JIBUYKEHUE
abCOIIOTHO TBEPIOTO
Tesla. MOMEHT CHIIBL.
[Tneqo CHUJIBI.
VYcnoBus paBHOBECHS
TBEPAOIO TeENa

12.10

19.10

19.10

bubnuoreka LHOK
https://m.edsoo.ru/ff0c3e18

bubnuoreka LHOK
https://m.edsoo.ru/ff0c3f76

bubnnoreka LHOK
https://m.edsoo.ru/ff0c41a6

15

16

Nmmynse
MAaTepHAIbHON TOYKH,
CHUCTEMBI
MaTepHATbHBIX

TOYEK. Nmnynbe
CUJIBI. 3aKkoH
COXpaHEHUSA
HMITYJIbCA.
PeaktuBHOE
JIBH)KEHUE

PaGora u MOIIHOCTH
cunel. KuHeTnueckas

26.10

26.10

bubnuorexa LHOK
https://m.edsoo.ru/ff0c43d6

bubnuorexa HOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

SHEPTUs
MaTepuaIbHON TOUKH.
Teopema 00
H3MEHEHUHU
KHHETHYECKOM
SHEPTUU

IToTennuansHas
SHEprus.
IloTeHnuansHas
SHEprus yOpyro
nehOopMUPOBAHHOM
MIPY>KUHBI.
ITorenmmanpHas
SHEpTUs Teja BOJIM3U
MOBEPXHOCTU 3eMJIU

9.11

bubnuoreka HOK
https://m.edsoo.ru/ff0c461a

18

19

IToreHnmanpHbIC u
HeMmoTeHIMaIbHEBIE
cuwibl. CBsizb paOOTHI
HEMOTEeHITNaTbHBIX
CH1 C H3MEHEHHEM
MEXaHHUUYEeCKOMN
JSHEpPruu CHCTEMBI
Te. 3akoH
COXpaHEHUS
MeXaHUIeCKOH
SHEpPruu

JlaGopaTopHas
pabota
«HccnenoBanne

9.11

16.11

bubnuorexa LHOK
https://m.edsoo.ru/ff0c478c



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

CBSI3U pabOTHI CUIIBI C
W3MCHECHUEM
MEXaHUYECKOM
SHEPTMHM  Tela  Ha
MpUMEpe PacTsHKEHUS
PE3UHOBOTO KI'yTa

KonTponbnast pabota

1o TEME
20 «KunemaTuka. 16.11 bubnuoreka HOK
JluHamuka.  3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B
MEXaHUKE»
OcHoBHbBIC
IMOJIOKCHUS
MOJIEKYJISIPHO-
21 KHHeTI/}IItIe(I:)KOﬁ 23.11 bubmmorexa HOK
https://m.edsoo.ru/ff0c4dc2
Teopuu. bpoyHOBCKOE
JIBIKCHUE.
Tludpysus
Xapaktep JBUKEHUSA
U B3aUMOJICHCTBUS
99 YaCTHI] BEIIIECTBA. 9311
Monpenu CTPOCHUS
ra3oB, >XKHIKOCTEH M
TBEPABIX TN
Macca MOJIEKY.
93 Konuuectro 30.11
BEIIIECTBA.

TlocrostHHAasA



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

ABoraapo

Tennosoe
paBHOBECHE.
24 Temnepatypa u eé 30.11
n3mepenue. lllkana
temneparyp Llenbcus
VReambERH ras B bubnmoreka HOK
25 MKT. OcHoBHOE 7.12
https://m.edsoo.ru/ffOc4fde
ypaBHeHue MKT
AOconroTHas
TeMIeparypa Kak
Mepa cpeaHen
26 KHHETHYECKON 219 bubnmmoteka LHOK
DHEPTrUH  JBHIKCHUS https://m.edsoo.ru/ff0c511e
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Kraneiipona
97 3aKkoH JansToHa. 14.12
['a30BBIE 3aKOHBI
JlaGopatopHas
pabota
«HccnenoBanue
28 3aBUCUMOCTH MEXIY 14.12
rapameTpamMmu
COCTOSTHHS
Pa3peKEHHOTO Ta3a»
H3onporieccrr B
29 I/I)IeajfLHOM rase u ux 21.12 bubmorexa TOK

rpaduueckoe

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

NpeaACTaBJICHUC

BuyTtpennss sHeprus
TEPMOJIUHAMUYECKOMN
CUCTEMBl M CIOCOOBI

el M3MCHCHUS.
30 KonnyecTBO TEImIoThI 21.12 bubmmorexa HOK
https://m.edso0.ru/ff0c5952
u pabora.
BHyTpeHHss 3Heprus
OJIHOATOMHOT'O
HJIcaIbHOTO Ta3a
31 Bunel 28.12 bubanoreka LHOK
TEILTONEPe1aun https://m.edsoo.ru/ff0c5c36
Y nenbHas
TEIUIOEMKOCTh
BEILICCTBA.
32 KOIJI;I/I‘IGCTBO TEILJIOTHI 28.12 bubamorexa HOK
https://m.edsoo.ru/ff0c5¢c36
MpH  TerUionepenaye.
AnnabaTHbIN
rpoiecc
[TepBsrit 3aKOH
33 TEPMOAVHAMUKA U 11.01 bubnuoreka HOK
ero TpPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
u30Ipoleccam
Heob6patumocts
MIPOIIECCOB B
34 HEI/I]:)OJIG. Bropoii 11.01 bubmioreia HOK
https://m.edsoo.ru/ff0c6230
3aKOH
TEPMOJUHAMUKHU
35 [lpunuun neicTBus u 18.01 bubnuoreka HOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

KIIJg TEIIOBOM
MaIIHHbI

https://m.edsoo.ru/ff0c600a

[ukn KapHo u ero

36 KL 18.01
DKOJIOTUYECKHUE

37 PpOoOJIEMBI 25.01
TEIUI0PHEPTETHKU
O6oOmaromuii  ypox

38 «MonekynspHas 55 01 bubnuoreka HOK
¢busnka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonrponsHast pabota
1o TeMe

39 «MomnekynspHas 1.02 bubanorexa HOK

https://m.edsoo.ru/ff0c6a50
¢buzuka. OcHOBBI
TEPMOTUHAMHUKI
[TapooGpazoBanue u

40 KOHJICHCAIIHS. 1.02 bubnuorexa LHOK
Hcmapenue " https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOconoTHas "

41 OTHOCHUTEJIbHAS 8.02 bubnuoteka HOK
BJIQKHOCTh BO3JyXa. https://m.edsoo.ru/ff0c64d8
Hacsiennsiit nap
TBépnoe TEJI0.

Kpucramnnueckne wu
42 ahI;op(bHHe Tena. 8.02 bubmioreia HOK
https://m.edsoo.ru/ff0c65f0
AHnzorponus

CBOICTB KpHUCTaJlJIOB.



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Kunkue KpucTamibl.
CoBpemMeHHbIE
MaTepualIbl

43

IImaBnenue nu
KpUCTAJUTU3ALIUA.
VaenpHas — TemiaoTa
IUIaBJICHMUS.
CyOmumariust

15.02

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0c6708

44

45

46

YpaBHeHue
TEIUI0OBOro OanaHca

DnexTpuzanus — Tell.
DNeKTpUYECKUit
3apsag. JlBa  Buaa
ANEKTPUUYECKUX
3aps0B
[IpoBoaHUKH,
JTUAJIEKTPUKU u
MOJIYTIPOBOTHUKH.
3aKkOH  COXpaHEHHUs
ANEKTPUYECKOTO
3apsna

15.02

22.02

22.02

bubnnoreka LHOK
https://m.edsoo.ru/ff0c6820

bubnnoreka LHOK
https://m.edsoo.ru/ffOc6bcc

bubnmmoreka HOK
https://m.edsoo.ru/ffOc6bcc

47

48

BzaumopeiicTBue

3apsJIOB. 3aKoH
Kynona. Toueunsrit
AIEKTPUYECKUI 3aps]T

Hanpsxénaocts
JNEKTPUYECKOTO
T1OJIA. [TpuHIHn
CYNEPIO3UIINA

29.02

29.02

bubnmmoreka HOK
https://m.edsoo.ru/ffOc6ced

bubnnoreka LHOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

BJIEKTPUYECKUX
TMOJIeH. Jluaun
HaANPsHKEHHOCTH

49

Pabora CuiI
3JEKTPOCTATUUECKOTO
oJs. IloTenuman.
PasHocTh
MMOTEHIINATIOB

7.03

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBoHMKHN u
JUDJIEKTPUKU B
JNEKTPOCTATHYECKOM
ToJIE.
JusnexTpudeckas
IIPOHUIIAEMOCTh

7.03

bubnnoreka LHOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpgencarop

14.03

bubnnoreka LHOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTh
IUIOCKOTO
KOHJICHCATOpA.
OHeprus
3apsHKEHHOTO
KOH/IEHCaTopa

14.03

bubnmmoreka HOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas
pabora "U3mepenue
BIIEKTPOEMKOCTH
KoHAeHcaTopa"

28.03

54

[Tpunun nercTBus u
MPUMEHEHNE
KOH/JIEHCAaTOPOB,

28.03



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

KOITUPOBAIILHOTO
ammapara, CTpyHHOTo
MIPUHTEPA.
DneKkTpocTaTHIecKas
3almTa. 3a3eMieHue
AJIEKTPONIPUOOPOB

DJIEKTPUYECKUN TOK,
yCIIOBUS ero
CYLIECTBOBAHHUS.
[TocTosHHBII TOK.
Cuna TOKA.
Hanpsixenne.
CornpoTuBieHHE.
3akon Oma  js
y4acTKa [enu

4.04

56

57

ITocnemoBarenpHOE,
napajuieIbHOE,
CMEIIIaHHOE
COCIMHCHHE
MIPOBOIHUKOB.
JlaGopaTopHas
pabora  «M3ydeHwue
CMEIIIaHHOTO
COEIMHEHUS
PE3UCTOPOB»

Pabora m MomHOCTH
AIEKTPUUYECKOTO
ToKa. 3akoH Jlxoyis-
Jlenma

4.04

11.04

bubnuorexa LHOK
https://m.edsoo.ru/ff0c74f0

bubnuorexa LHOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akon  Oma  jmus
MOJTHOW  (3aMKHYTOM)
AJIEKTPUYECKON IICTIH.

Kopotkoe
58 3aMbIKaHHE. 11.04 bubnuoreka HOK
JlaGopaTopHas https://m.edsoo.ru/ff0c7ae0
pabora «M3mepenue
OJIC ucroynuka Toka
U €ero BHYTPEHHETO
COTIPOTHUBIICHUS
DneKTpoHHas
MIPOBOIUMOCTD
TBEPABIX  METAJLIOB.
59 3aBUCHUMOCTD 18.04
COIMPOTUBIICHUS
METaJIJIOB oT
TEeMIIepaTypsbl.
CBepxIpoBOIUMOCTh
DNEeKTPUYECKUMA TOK B
60 Bakyyme. (CBoiicTBa 18.04
ANEKTPOHHBIX MYYKOB
[TonynpoBoHMKH, UX
coOcTBeHHas u
MpUMecHast
61 MPOBOAUMOCTb. 25 04 Bubnuoreka LHOK
CaoiicTBa p—n- https://m.edsoo.ru/ffOc84ae
nepexo/a.
[TonynpoBoAHHKOBBIE

prOOpbI



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

DNEeKTPUYECKUM TOK B
pacTBopax "
pacriaBax
AJIEKTPOJIUTOB.
DNEeKTpOTUTHYECKAS
JMCCOLIMALIHSI.
DneKTponn3

DJIEKTPUYECKUH TOK B
rasax.
CaMOCTOSTENBHBIN U
HECaMOCTOSTCIIbLHBII
paspsn. Monnus.
IIna3ma

DNeKTpUYECKue
PUOOPHI u
YCTPOMCTBA U  HX
MIPAKTUIECKOE
MIPUMCHCHHE.
[IpaBuna TEXHUKH
0e30macHOCTH

25.04

16.05

16.05

bubnuoreka LHOK
https://m.edsoo.ru/ff0c82ba

bubnuoreka HOK
https://m.edsoo.ru/ffOc84ae

bubnmmoreka HOK
https://m.edsoo.ru/ff0c86fc

65

66

O6o006maronuii  ypox
«INEKTPOIMHAMHKA»
KonrponbHast pabota
1o TeMe
«DJIEKTPOCTaTHKA.
[TocTrosaHHBII
AJIEKTPUYECKUN  TOK.
Tokn B pa3nu4HBIX
cpenax»

23.05

23.05

bubnmmoreka HOK
https://m.edsoo.ru/ff0c88be

bubnnoreka IHOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepBHbIit YPOK.

67 Kontponbnas pabora 1 24.05 bubnuoTeka HOK
1o TEME https://m.edsoo.ru/ff0c8c56
"OnexkrpoaguHamMuka"

P 7 .
68 Oegsgm;in i ypoolic 1 24.05 bubmmorexa HOK
Aot yp ' https://m.edsoo.ru/ff0c8f6c
o TeMaM 10 kacca
OBIIEE  KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

[Ipunoxxenue k paboueii mporpaMmMe Mo MmpeaMery

«Duznka»
PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IpuHATO HA IEAArOTMYECKOM COBETE YT1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [TpoTokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

HNOYPOYHOE ININIAHUPOBAHMUE na 2023-2024 y4e0OHblii roa
®u3zuka (0a30Bblil YPOBEHBD)

Yuurens: [lerpynes Iletp Hukomnaesuu

Kiace: 11

OO11ee KOIMYECTBO YaCOB Ha MpeIMET 0 yueOHOMY IU1aHy — 68 4., o 2 yaca B HEJIEIIo
Bcero yueOHbIX HEnens - 34

N3 Hux Ha:

I monyroaue — 32 u.

I monyroaue — 36 u.

Ha KOHTPOJIbHBIE PaOOTHI - 2 .

YyeOnuk: ®@uzuka 11 Msakumes [.5., byxoBues b.b., Corckuii H.H. mon penakuueit [lapdentseBoit H.A. AkmmoHepHOE 0OIIECTBO
"N3narensctBo "lIpocBemienue"



11 KUIIACC

KoJsunyecTBo yacos dakTHYeCKass  JjieKTpPOHHbLIE HH(POBLIE
Ne Tema ypoka Kontpoabsubie  IIpakTHueckue Hata aara oOpa3oBaTe/ibHbIE
n/n Bcero H3yYeHUs
padoThI padoThI H3yHeHust pecypchl

[TocTositHHBIC
MarHHUThI u Hx
B3aMMO/ICUCTBHE.
MaruautHOE ToJe. 1 1.09 bubnmmoreka [HOK
Bektop  MarHuTHOI https://m.edso0.ru/ff0c9778
WHIYKIUU. JInann
MarHUTHOM
UHIYKIUH
MaruuTtHoe roJje
MIPOBOJIHUKA C TOKOM.
OmbIT Opcrena. 1 209 bubnuoreka LHOK
B3anmopelictBue ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB c
TOKOM
JlaboparopHas
pabota  «/3yueHue 1 1 3.09 bubnuoreka [HOK
MarHMUTHOI'O 0JIst ' https://m.edsoo.ru/ffOc98fe
KaTYIIKHA C TOKOM»
[evicTBue
MAarHuTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM. 1 14.09 Bubnuoreka [HOK
Cuna Awmrepa. https://m.edsoo.ru/ff0c9ac0
JlaGopatopHas

pabora



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

«HccnenoBanme
NEUCTBUA
ITOCTOSIHHOTO
MarHuta Ha paMKy C
TOKOM)

[erictBue
MarHUTHOTO MOJISI Ha
JBUKYITYIOCS
3apsHKEHHYIO
YaCTHULLY. Cuna
Jlopenna. Pabora
cuiibl JIopeHna

DJIeKTpOMarHuTHas
VHYKLIUS. IToTok
BEKTOpa MAarHUTHOM
UHAYKLIHH. S1C
WHIYKITUH. 3akoH
ANEKTPOMATHUTHOMN
nHaykuu Papanes

15.09

21.09

bubnuoreka [HOK
https://m.edsoo.ru/ff0c9df4

JlaGopatopHas
paborta
«Uccnenosanue
SIBIICHUS
ANEKTPOMATHUTHOMU

WUHIYKIIA»

22.09

bubnnoreka [HOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTB.
SBiaenne
camouHaykiuu. JJ[C
CaMOUWHIYKITUH.

28.09

bubnmmoreka [HOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

DHeprusi MarHUTHOTO
noJjii  KaTylmKhd C
TOKOM.
DneKTpOMarHuTHOE
nosne

TexHuueckue
YCTPOMCTBA H  HX
IIPUMEHEHHUE:
MIOCTOSIHHBIE
MarHuThl,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTENIH
AJIEMEHTaPHBIX
YacTull,
WHIYKIMOHHAs N1eYb

29.09

10

O6o0maromuii - ypok
«MargutHoe  IOIJIE.
DneKTpoOMarHuTHas

UHIYKIHSD)

5.10

bubnnoreka [HOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHast pabora
no teMe «MarHuTHoe
noJe.
DeKTpoOMarHuTHas

WUHIYKIIHSD

6.10

bubnnoreka [HOK
https://m.edsoo.ru/ffOcad58

12

CBo0OoaHbBIE
MEXaHHUICCKHE
KoJIeOaHwS.
I'apmonnueckue

12.10

bubnmmoreka [HOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

KoJie0aHusl.
YpaBHeHue
TapMOHUYECKHUX
KoJIeOaHMi.
[IpeBpamenue
SHEPrUU
JlaGopaTopHas
pabora
«HccnenoBanue
3aBHCUMOCTH
nepuoaa MaJTbIX
KoneOaHui rpy3a Ha
HUTH OT JUTHHBI HUTH
¥ MacChl Tpy3a»

13.10

14

15

KonebarenpHbli
KOHTYp. CB0OOAHBIE
AJIEKTPOMArHUTHBIC
KOJICOaHMS B
HJI€aTILHOM
KoJIeOaTEILHOM
KOHType. AHaJIOTHs
MEXTY
MEXaHUYECKUMH |
AIEKTPOMArHUTHBIMH
KOJICOAHHSIMH

®opmyna Tomcona.
3aKOH  COXpaHEHMS
SHEpPIruu B
UIeaTbHOM

19.10

20.10

bubnnoreka [HOK
https://m.edsoo.ru/ff0ch820

bubnuoTeka [HOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOJIEOATEIbHOM
KOHTYpE

16

17

IIpencrasienue 0
3aTyXaKLUX
KOJIEOAHUSIX.
BriHyX1cHHBIE
MEXaHUYEeCKHE
KoJIeOaHHSI.
Pe3onanc.
Brinyxnennsie
ANEKTPOMArHUTHBIE
KoJieOaHus

[TepemenHbII TOK.
CunycouaaibHbIN
MepeMEHHBII TOK.
MoIHOCTh
MEePEMEHHOTO  TOKa.
AMIUTUTYIHOE u
JIEUCTBYIOIIEE
3HAYCHUE CHJIbI TOKa
Y HaIpsOKEHUS

26.10

27.10

bubnuoreka LHOK
https://m.edsoo.ru/ffOchb86

bubnnoreka [HOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop.
[IpousBoactso,
nepegayva u
notpebieHue
ANEKTPUUECKON
SHEPrUu

9.11

19

YcrpoicTBO u
MPAKTUYECKOE

10.11

bubnmoreka [HOK
https://m.edsoo.ru/ff0cc324



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

20

MIPUMEHEHUE
AJIEKTPUUIECKOTO
3BOHKA, TEHeparopa
MEePEMEHHOTO  TOKa,
JIMHAN
aJIeKTpoIepeaayd

DKOIOTHYECKHUE
pHUCKHU npu
MIPOU3BOJCTBE
3JIEKTPOIHEPTHUH.
Kynberypa
HCIIOJIL30BaHUS
AIIEKTPOIHEPT U B
MMOBCETHEBHOM KU3HH

16.11

21

Mexanuueckue
BOJIHBI, YCIIOBHSI
pacrpocTpaHeHus.
ITepuon.  CkopocTh
pacripocTpaHeHuss U
JUTMHA BOJIHBI.
ITonepeunsie u
MIPOJI0JIbHBIE BOJHBI

17.11

bubnnoreka [HOK
https://m.edsoo.ru/ffOccab4

22

3BYK. CkopocTb
3BYKa. I'poMKoOCTB
3ByKa. BricoTa ToHa.
TemOp 3ByKa

23.11

bubnnoreka [HOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMAarHuTHHIE
BOJHBI, MX CBOMCTBA
n ckopocts. [llkana

24.11

bubnmoreka [HOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

SJICKTPOMArHUTHBIX

BOJIH
IIpuHUMIIBL
paauocBsizu "
24 TEJIEBUICHHUS. 30.11
PazBurtne CpEACTB
cBs3u. Paguomnoxanus
KonTponpHas pabora
25 «KOJIIC)6aHI/I$[ ’ u 1.12 bubamorexa LOK
https://m.edsoo.ru/ffOcc6f8
BOJIHBD)
[Ipamonuneitnoe
pacrnpocTpaHeHHe
26 CB€Ta B OJHOPOJHON 212 bubnuoteka [HOK
cpere. ToueunbIit https://m.edsoo.ru/ff0cd350
HUCTOYHUK cBeTa. Jlyu
cBeTa
OtpaxeHue  cBeTa.
3aKOHBI  OTPaKEHHS
27 cBeTa. Hocr;poeHHe 8.12 bubmioreia LHOK
8 https://m.edsoo.ru/ff0cd4e0
MU300paKeHUI B
IJIOCKOM 3€pKaje
[Ipenomienne cBera.
IlomtHOE BHYTpEHHEE
OTpakeHHUE.
28 HT;)e}IeJ'II)HHﬁ yro 14.12 bubamorexa Lok
https://m.edsoo.ru/ffOcd7{6
MTOJTHOTO
BHYTPEHHETO
OTpaKeHUS
29 JlaboparopHas 15.12 bubnmoreka LIOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

pabora «M3mepenue
MIOKa3aTems
HPEJIOMIICHUS
CTEKJIa»

https://m.edsoo.ru/ff0cd67a

30

JIunzel.  Iloctpoenue
U300paKCHHIA B
JIMH3E. dopmyna
TOHKOH JIUH3BIL.
YBenuueHue JIUH3bI

21.12

Bbubnuorexa [HOK
https://m.edsoo.ru/ffOcddle

31

32

33

34

JlabGopaTopHas
pabora
«HccnenoBanue
CBOMCTB
HU300paKeHUI B
JTUH3aX»

Hucnepcus CBETa.
CloXHbBIN COCTaB
oemoro cera. llBer.
JlaGopatopHas
pabota
«Habmonenue
JTUCTICPCUU CBETA»

Wntepdepenius
ceera.  Jludpakuus
CBETa.
Judpaxnuonnas
pelérka

ITonepeunocts
CBETOBBIX BOJIH.

22.12

28.12

29.12

11.01

bubnuoTeka [HOK
https://m.edsoo.ru/ffO0ced22

bubnuorexa LHOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

[Tonspuzanus ceera

35

OnTuueckue
npudopHI U
YCTpOMCTBA 51
YCIIOBHS 170,
0e3011acHOTO
MIPUMEHEHUS

12.01

36

I'panuubl
MIPUMEHUMOCTH
KJIaCCHUYECKOI
MCXaHUKHU.
IToctynatel
CIIeIIMaIbHON TEOPUH
OTHOCHUTEIBHOCTH

18.01

bubnnoreka HOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH.
3ame/ieHre BpEMEHH
U COKpAICHHE JUTUHBI

19.01

bubnnoreka HOK
https://m.edsoo.ru/ffOcfa4?2

38

OHeprus U HUMITYJbC
PETATUBUCTCKON
YJACTHUIILL. CBsa3p
Macchl C DHEpPIUEH U
HUMITYJIbCOM. DHEPTHs
MOKOSI

25.01

bubnnoreka [HOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbHast pabora
«OnTuka. OcCHOBEBI
CHEINALHON TEOopUn
OTHOCHUTEILHOCTH

26.01

bubnmoreka [HOK
https://m.edsoo.ru/ffOcf6f0

40

®otoHbl.  Dopmyna

1.02

bubnmoreka [HOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

[Inanka. OHeprus u
UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

41

OTtkpeiTHE u
HCCIICAOBAHHUE
dororddexra.
OnBITHI A. I.
CroneroBa

2.02

Bbubnuorexa [HOK
https://m.edsoo.ru/ffOcffc4

42

3aKOHBI
dororddekra.
YpaBHeHue
OuHImTeHA TSt
doTtoardpdekra.
«Kpacnas rpanuna»
doTtoardpdekra

8.02

bubnnoreka HOK
https://m.edsoo.ru/ff0d015e

43

[aBinenue CBETA.
OnBbITH I H.
JleGenena.
XHUMHYECKOE
JIEUCTBUE CBETA

9.02

bubnuorexa HOK
https://m.edsoo.ru/ff0d04a6

44

45

TexHuueckue
YCTpOMCTBA 51
MPAKTHYECKOE
MIPUMEHEHUE:

b oTORIIEeMEHT,
dboromaTuuk,
conmHeyHass Oaraped,
CBETOAMO/

Pemmennie 3amau 1o
TEME «IIEMEHTEI

15.02

16.02

bubnuorexa LHOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

KBAHTOBOU OIITUKN)

Monpens aToMma
TomcoHa. OnbIThI

46 Pezepdopna o 2.02 bubnnoreka [HOK
pacCessHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
[Imanerapnas mMonenb
aToma

Bbubnuorexa [HOK

41 Hocrynaret bopa 23.02 https://m.edsoo.ru/ff0dOafa
N3nyuenne u
MOTJIOLICHHE

OTOHOB npu
48 I?epexone aToMa pc 29.02 bubmioreia LHOK
https://m.edsoo.ru/ff0dOafa
OJIHOTO YPOBHSI
SHEPIHUM Ha JPYyrou.
Buae! cnektpos
BosiHOBBIE  CBOJICTBa
gacThll. BoiHBEI 1e
bpoins.

49 Kopnyckynsipro- 1.03 bubnuoreka [HOK
BOJIHOBOW  JTyaJIM3M. https://m.edsoo.ru/ff0d0ca8
CnoHTtaHHOE u
BBIHYKJICHHOE
U3IIy4eHHE
OTtkpsbiTHE
PaIuOaKTUBHOCTH.

50 OmnsiTel  Pesepdopra 7.03 bubamorexa HoK

Io OIIPpCACIICHUIO
cocCTaBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOaKTUBHOI'O
HN3TYy4YCHUA

51

CpoiictBa  amnbda-,
Oera-, ramma-
u3nydyeHus. BnusiHue
PaAMOAaKTUBHOCTH Ha
JKUBbIE OpTraHU3MBbI

14.03

52

OTkpspITHE TIPOTOHA U
HeuTpoHa. HM3oTomsl.
Anbda-pacna.
ONEeKTPOHHBIN "
HO3UTPOHHBIA  OeTa-
pacna. I"amma-
U3IIy4eHUe

15.03

bubnnoreka HOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBSI3U
HYKJIOHOB B  sJpe.
SnepHple  peakuuH.
SnepHslii  peakTop.
[Tpobnemsl,
NIEPCIIEKTUBBI,
DKOJIOTUYECKHE
aCIIEKThI SAIEPHOMN
SHEPreTUKHU

OneMeHTapHbIe
gacTunpbl. OTKpbITHE
MO3UTpPOHA. MeTo bl
HaAOJIFOIEHUS u
perucTparyu
AJIEMEHTAPHBIX

28.03

29.03

bubnuorexa HOK
https://m.edsoo.ru/ff0d1356

bubnmoreka [HOK
https://m.edsoo.ru/ff0d0e38



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

55

56

S7

YaCTHII. Kpyrusrit
CTOJI
«DyHnaMeHTaIbHbIE
B3aUMOJICUCTBUSL.
EnnuctBo
(bu3nUecKoil KapTHHBI
MUpa

Bun 3Bé3xHOro Heoa.
CosBesaus, SIpKHE
3BE3/bI, IUIAHETHI, X
BHOMMOE [IBIKEHUE.
ConneyHas cucTteMa

Comnne. ComnHeuHast
AKTHUBHOCT.
Hcrounuk  sHEprum
Connna u 3BE37

3BE3 MBI, NX OCHOBHBIC
XapaKTEePUCTUKH.
3BE3 b1 rJIaBHOM
MOCIIEJOBATEIHFHOCTH.
Bnytpennee
CTpOEHHE 3BE3I.
CoBpemeHHbIE
MIPEICTABJICHUS 0
MPOUCXOXKACHUN U
spomonuu CoJHIa U
3BE3]

4.04

5.04

11.04

58

Mineunsii I[lyte —
Halla lNamakTuka.

12.04




59

60

61

62

Ilonoxenue u
nemwxenne ComnHIa B
lNamakTuke.
lNanaktuku. YépHbie
JIBIPBI B saapax
rajlakTHK
Bcenennas.
Paz0eranue
TallaKTHK. Teopus
Bonbiioro  B3pbiBa.
PenmnkToBoe
U3JIy4CHHE.
MeraranakTuka

Hepemennsie
POOJIEMBI
aCTPOHOMUH

KounTponbHast pabora
«DIIEMEHTHI
aACTPOHOMHUU u
acTpOoUBHKI

O06o0maromuii  ypox.
Ponmp  ¢usuku  u

aCTPOHOMUHU B
3KOHOMUYECKOMH,
TEXHOJIOTUYECKOM,
COLIMAIBLHOMI u

THYEeCKOl  cdepax
JeSITeTbHOCTH
9eJI0BeKa

18.04

19.04

25.04

26.04




63

64

65

O6o06maromuii  ypok.
Posb 1 mecTo huzuxu
U acTpOHOMHUHU B
COBPEMEHHOM
Hay4YHOU KapTUHE
MUpa

O06o0maromuii  ypox.
Ponn (buzmveckoi
Teopuu B
dhopMHUpPOBaHUH
IIPEACTABICHUI 0
du3nveckoil KapTuHe
MUpa

O6o006mamuil  ypoxk.
Mecro  ¢uzndeckoi
KapTUHBI MHpa B
obmem pAany
COBPEMEHHBIX
€CTECTBCHHO-
HAyYHBIX
MpeICTaBICHUMA 0
npupojie

30.04

7.05

8.05

66

PeszepBHbIil YPOK.
MarunuTtHoe roJje.
OneKTpOMarHuTHas
WUHAYKIHS

13.05

67

Pe3epBHbIit YPOK.
Ormruka. OCHOBBI
CIIEIIMATILHON TEOPHUH

16.05




OTHOCUTCIIBHOCTHU

Peszepnbrit YPOK.
KsanroBast  ¢usuka. Eu6 OK
68 DeMeHThI 1 17.05 HOJIMOTEKA I
https://m.edsoo.ru/ff0d1784
ACTPOHOMHH u
acTpou3uKu
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Vueonuk: @uzuka 10 Msaxumes I'.4., byxosnes b.b., Corckuit H.H. mox pemaxmueit
[TapdentreBoit H.A. Axkumnonepnoe o6mectBo "U3natenscto "[Ipocemenue”
VueOnuk: ®@uszuka 11 Mskuwes .., ByxosueB b.b., Corckuii H.H. non penakumeit
[TapdentreBoit H.A. AxkumnonepHoe obmectBo "U3natenscto "[Ipocemenue”

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

YueOnuk: ®@uzuka 10 Msaxumes ['.51., byxosueB b.b., Corckuii H.H. nmon penaxiueit
[TapdentbeBoit H.A. AkmmonepHoe obmiectBo "M3natenscto "IIpocBemenue"
YueOuuk: @uszuka 11 Mskumes .., byxosueB b.b., Corckuii H.H. mon penakumeit
[TapdentbeBoit H.A. AkmmonepHoe obmiectBo "M3narenscto "IIpocBemenue"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH

HUHTEPHET

bubnnoreka I{OK https://m.edsoo.ru



