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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHONM mporpammbel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHum3amusx Poccuiickoii ~ dDenepanuu,
pean3yIOUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JMYHOCTHBIC, METallpelMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U Jpyrux. M3ydueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BBHIIOJIHEHUU UMU Y4EOHBIX HCCIIEOBAaHUI.

B ocHOBy Kypca ¢u3uKku JUist ypOBHS CpeHEro o0Iero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3UKu 00beTUHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUpOBAHUE TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpobieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, /Ul ONUCAHHS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBIISICTCS yYacTHUKaMHU 0Opa30BaTEebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zieioB. i1 KaueCTBEHHBIX 3a[a4 MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAETH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu PI'OC COO Kk MarepuadbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpanmioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUHM C TPUHIIMIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO

IPUPOBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOoJe TMO3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK PE3yJIbTaTa U3yueHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Ienell oO0ecreunBaeTcsi peuIeHHeM CIEAYIONIMX 3afad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

puoOpeTeHNEe CUCTEMBbl 3HAHUK 00 O0ImMMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/7a4 C SBHO 3aJlaHHOW (DHU3MYECKOU
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEILHOIO IJIAHUPOBAHMS M MPOBEACHUS (PU3HMUCCKUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHMM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbIl YpOBEHH) Ha YpOBHE CpeAHEro oOmiero oopa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JelaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEITLHOCTH JIIOICH.

Llemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJIMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTEpUaIbHON TOUKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[IBH>kKeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JUHEHHas CKopocTb. Ilepuon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBH)XKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsl 0TCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapAaKTEPUCTHUK JIBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hamnpasienue ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXKIYy — NYTAMHM, INPOHMACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpnanbHbIEe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuanbHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPY JBHKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHHueckne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKH. Teopema 00 HM3MEHEHMM KHHETUYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM SHEPTruu CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKOM SHEpruu.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHHE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

I/I3y“ICHI/IC a0COJIFOTHO HEYIpyroro yJaapa € HIOMOIIBIO ABYX OJWHAKOBBIX HUTAHBIX
MAassTHHUKOB.



HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW 3HEpPruu Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBaHHE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapakrep ABWKCHHS W B3aUMOJCHCTBHS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Teld U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnHas ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KensBuHa. ['a3oBble  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHHe U30IMPOILIECCOB: N30TepMa,
u30Xxopa, nzobdapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUICCKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETUHEHMI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKa3bIBAIOUINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOIIast IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHenus. KoiauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
UJICABHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMmoaunHamukH. IlpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TemaoBbIX MaluH. [IpeoOpa3oBanus SHEprUu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHEDP.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HachleHHbI nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATYphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannunueckre u amopHbie Tena. AHM30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC: TUIPOMCTPp U IICUXPOMCETDP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTepuraioB, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousd. [IpuHmun cyneprnozunun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorenuwman. Pa3HOCTh  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BELLECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE CTOYHUKA TOKa. 3akoH Oma ass
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJNIeKTpUUYECKHi TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

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

DNEeKTpUUYECKH TOK B razax. CaMOoCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJEKTPOHArpeBaTeNbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIM JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3aMbpIKaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISL TPOBOJIMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

WN3mepenne  SIEKTPOABIKYIIEH  CHJIBI  HCTOYHHWKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzmku 06a30Boro ypoBHs B 10 Kiacce OCYMIECTBISETCS C Y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
runep6ona, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH HA OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEaIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX Te€J, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs UCCOLUALINS, TaJbBAHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs MMIyJbCca B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUU MOJIYYEHHUs] COBPEMEHHBIX MAaTepUalioB, B TOM YHUCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOIMM,  J3JEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KUIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTrHa TMHUI MarHUTHON MHAYKLWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHykunu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABIIKYIAS CUJIA HWHIAYKIUH B TNPOBOJHUKE,
JBUKYIIEMCS IOCTYIAaTENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

DHeprus MarHUTHOTO TIOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKITUA MarHUTHOTO TIOJIS.

B3anMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHU.

Pa3nes 5. Kosie6anust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KOEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, uacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MareMaTnuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUSX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B UCATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemenHbIit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAPSKEHUS.

Tpancdopmarop. IlpomsBonacTBo, mepenada W MOTPeOJIECHUE AIEKTPUUYECKON SHEPrHUH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUHU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamerpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.



Pe3onaHCc mpu MociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTHUBHOCTH WU
KOH/JIEHCATOPA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

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

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakuus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHne 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIuOCBA3U U TeNIEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4ecKne YCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmroienue oTpaskeHus M MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natephepeHny u AMPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYAOW M YacTOTOMH
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX —~ BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacripocTpaHEHHUE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. ToOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBera. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiuenus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobwupatonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAsS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpssMonuHEtHOE pPacHpOCTpPAHEHUE, OTPAXKEHHWE M IperoMiieHue cBeTa. Onruueckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxnuu cera.

HabGmronenue qucnepcuu certa.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne noka3aresnst IpeioMIeHUs CTEKIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crIeUAJIBHOW TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUsI MOKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoBanne (orodadpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna s porordpdexra. «KpacHas rpanuna» gorosdppexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue YCTpOIICTBA M NpaKTHUECKOe NpUMEHEeHHe: (PoToaaeMeHT, (OTOAaTUuK,
COJIHEYHast 6aTtapest, CBETOAHOI.

Jlemoncmpayuu



®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.
CounneuHnas Oatapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapHas
mogens atoMa. Iloctymnarel bopa. Usnyyenue u mornomenue GOTOHOB NpPU NEpexojae aToMa ¢
OIHOTO YpOBHS DJHEpPruuM Ha JApyro. Buasl crnektpoB. CHEKTp YpPOBHEH 3JHEPIHH aroMma
BOZIOPOZA.
BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayalu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.
TexHuueckue yCTpPOMCTBA M IIPAKTMYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHAIU3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX ClIEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOEGHHS  sjpa. OTtkpsiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa pafuoakKTUBHOTO H3ITydeHHUSI.
CgoiicTBa anb(a-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eifsenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpA.
TexHuueckue ycTpolCTBa M NPAKTHUECKOE NMPUMEHEHHE: 103UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otansl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOe W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUIUMOE JBUKCHHE.



Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAECHNUN U 3BotolMu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBbIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOpPYKEHHBIM I1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Pony ¢u3uku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIBHOW U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
IpeCTaBIeHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHUpa B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce oCylIecTBISETCS C Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TpUTOHOMETpUYecKue (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIeNIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonocus: MTUHUM 3JEKTPOIIEpead, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



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

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3MKa» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMM OOYydarollerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYphl, OCO3HAHHE TIJ00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENBHOCTh HHAUBHUIYaIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Bba3oBble Jioruyeckue eiicTBUSA:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LEH JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTb, OILIEHWBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

basoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA !

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHUs 3a7a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpPETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHHs,, HaXOIUTh apryMEHThl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIeHUS 3aJaud pe3yibTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COIACpPXKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aLMOHHBIX 3aa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeskeH s, IPaBOBIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (QopmaTax ¢ ydéToMm
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JICUCTBUSA MO €€ NOCTUKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, pPACHPENCIIATh POIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMUECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO JPYAULMU B 00JacTu (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH

COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIJICTh HABBIKAMH TIO3HABATEILHOU PeIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIJIsl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'yYMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI 110 (pU3HKe ISt
YPOBHSI CpEAHET0 O0IIero 00pa3oBaHUs y OOYYAIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHAILHBIM
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIMpOBaHHUs, BKJTFOUAFOIIIETO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATUBHOCTb, YMCHUC [Ief/'ICTBOBaTI) UCXoas1 U3 CBOUxX BO3MO)KHOCTCI>1;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUS C IPYTHMMH
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (PU3UKU B (OPMHUPOBAHMM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIBbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUalbHas cucTeMa OTc4€Ta, aOCOJMIOTHO TBEPAOE TEIO, UIACAIbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUHM 3apsi]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMonaeucTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tel, M3MEHEHHE oO0b&Ma Tesl NMpU HarpeBaHHUH
(oxJaxJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHICH ALV, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE AABJICHUS Ira3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
COCyJlle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B M3O0IPOLECCax, JJIEKTpU3aLus Tel,
B3aUMOJICHCTBUE 3aps10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHEe BETUYMHBI: KOOpAMHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; MHpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIIOJIB3YEMbIX BEJIHYWH, HX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJb3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTKCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIECTBA M DJICKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAaHEHHS UMITYJIbCa, MPUHIIUI CYNEPIIO3ULIMN CHUII, TPUHITUI
pPaBHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIMH, PUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 W3MEPEHHS W HCIIOJIb30BaTh W3BECTHBIC METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpSIMBIX  U3MEPEeHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECCKUX BEJIUYHMH B BUZIC TAOJIHI] M TPapUKOB, JIEIAaTh BBIBOIBI
10 pe3yJbTaTaM HUCCIIEOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, YUeOHO-UCCIECNOBATENILCKOH M TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBaAHMS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIb3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIMTH PACUEThI M OIICHUBATH PEATHHOCTh ITOJTYICHHOTO 3HAYCHHS (PH3UIECKON BEITMYNHBI,

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWBAThH JIOTHUSCKH HEMPOTHBOPEYHMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIONIb30BAaTh TPU  PEIICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus 6E30MACHOCTH MPH 00paIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJENeH: TOYEeUHBIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: SJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsijl, CWIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NPU ONMUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJTMUYNHAMM;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
uMIynbc (OTOHA, TMEPHOJ| IoJlypaclaja, PHEPIrus CBA3M aTOMHBIX SA€p, NPHU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH



HPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI NPETOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTo 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, MOCTynaTel bopa, 3aKOH paJuOaKTUBHOIO pacnajaa, MpU 3TOM pPa3iIvyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIWHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTB M OIKMCHIBATh N300pakeHKe, CO3/1aBaeMOe INIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMbIX U3MEPEHUI:
IpYA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJAa IpU MPOBEIECHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBbIE 33/1a4M: BBICTPAMBATh JIOTMYECKU HEMPOTHBOPEUMBYIO LIETIOUYKY
paccyXIeHU ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHUWS, MHTEPIIPETAMU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUIECKUX YCTPOWCTB, pa3InyaTh
YCIIOBHS WX 0€301MacHOTO MCIIOJIb30BAaHUS B IOBCETHEBHOMN KU3HU;

IPUBOUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBI, palMOHAIBFHO paCTpeNeisTh OOS3aHHOCTH W IUIAHWPOBaTh JEATENBHOCTH B
HECTaHJAAPTHBIX CUTYAIHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne i/ Kourpoubnbie IIpakrunuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoTshI padoTshI pecypenr
Pasznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kuriemariica > https://m.edsoo.ru/7f41bf72
bubnnorexa [JOK
22 Aumamika ! https://m.edsc]i).ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.e dS(])_E).ru 17541072
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpMOAMHAMUKHI 10 1 ﬁ;g:j;;:é;;i?ﬁ/? £410f72
33 ArperatHble cocTOsIHUS BenlecTBa. Da3oBbie 5 bubmmoreka [JOK
nepexoabl https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24



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

Paznea 4. JIEKTPOJANHAMUKA
bubnmnoreka HOK

1 MEKTPOCTATHKA 10 https://m.edsi.ru/7f41bf72
49 [TocTosHHBIM 251eKTpUYECKU TOK. TOKH B 12 bubmuorexa [{OK

pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymuecTso yacos Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTHueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
®uznka — HayKa 0 MPUPOJIC.
1 Hayunblie MeT(})];[(I)I HofHapHIfﬂ 1 bubmorexa [JOK
05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKArOIIero MUpa
Ponb u mecTo pusuku B
OPMHUPOBAaHUH COBPEMEHHOU
2 I(-il)a}li)qHOI;I KapTHHBI hfnpa B 1 bubmorexa IOK
. ’ 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITEITLHOCTH
B 1300 (&)
MexaHn4yecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIIMHEUHOE 1 bubnuoreka [IOK
JIBU)KCHUE 15.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHEUHOE 1 bubnnorexka [JOK
JIBUKCHHE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBobomHoe maieHue. Y CKopeHue 1 bubnmuorexa [JOK
CcBOOOIHOTO MANEHUS 22.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonmHeiiHOE TBHKEHHE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubmorexa HOK

26.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpyuHLIKT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



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

lanunes. MuepuyanbHbIe CHCTEMBI 29.09.2023 = https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 CYNEPIIO3UIUU CHIL. BpTopL(I)I/f3aK0H Bu6mnorexa LIOK
5 03.10.2023  https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuaibHOU TOYKU

10 Tperuu 3akoH HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK 06.10.2023  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia TSDKCCTEI. [TepBas bubmmorexa LIOK

10.10.2023 = https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 13.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS U bubnnorexa [HOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU 17.10.2023 @ https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpalaTreibHOE

BIDKEHHUE a0COIOTHO TBEPIOTO
14 fena. T\/Io;eg;(zm}im. HJ‘IG‘IIZ)I[CI/IJ'IBI. bubmmorexa LIOK
B 20.10.2023 = https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPIOTO
Tena
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTepUATBHBIX TOUCK. bubnmoreka [JOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

16 KI/IHCTI/I‘ICCK::{ JHEprus bubmorexa HOK

27.10.2023  https://m.edsoo.ru/ff0c4502

MatepHaabHON ToukH. Teopema 06



https://m.edsoo.ru/ff0c3be8
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N3MEHECHHN KMHETHUISCKOMH SHCPIUn

17

[ToreHuuanbpHas SHEPTUs.
[ToTenuuanpHas 3HEprust ynpyro
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIN3M IOBEPXHOCTH 3EMITH

07.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmansHeIe U
HEIMOTeHIMaabHbIe CUJIbl. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHHUYECKOU
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHCHUSI MEXaHUYECKOH
SHEPIruu

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOM
SHEPIUH Tejla Ha IPUMEpE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

14.11.2023

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

17.11.2023

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

21

22

OCHOBHBIE TOTO0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
Anddyszus

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPIIBIX TEJ

21.11.2023

24.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?



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

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

28.11.2023

24

25

26

27

TerioBoe paBHOBECHE.
Temneparypa u €€ u3smepeHue.
[ITxana remneparyp Llenscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak
Mepa cpelHe KUHETUYECKOU
SHEPI'UM JIBMXKEHUS MOJIEKYJI.
YpaBuenue MeHieneena-
Kunaneiipona

3akoH /lanbToHa. ["a30BbIe 3aKOHBI

01.12.2023

05.12.2023

08.12.2023

12.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 razay

15.12.2023

29

30

31

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

BuyTtpenHnss sueprus
TEPMOJUHAMHYECKOU CUCTEMBI 1
CIOCOOBI €€ U3MEHEHHUS.
KonugecTtBo TemnoTs! 1 padoTa.
BryTtpeHnHss sHeprus
OJTHOATOMHOTO HJIEaTbHOTO Ta3a

Buasl Tennonepenaun

19.12.2023

22.12.2023

26.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

bu6mmoreka [IOK

32 Teruronepenade. AnnadaTHbIH 29.12.2023 | https://m.edsoo.ru/ff0c5c36
nporecc

33 IIepBblil 3aKOH TEPMOAMHAMUKY U bubmumoreka [IOK
€ro MpUMEHEHHE K U30Ipolieccam 09.01.2024  https://m.edsoo.ru/ff0c5efc

“ H606paTI/I]1\3/IOCTB UnpoueCCOB B BuGmiorexa LIOK
HPHPOAE. BTOPOH SaKOH 12.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJINHAMHUKHI

35 [Mpunmun nevicteus u KI1/ bu6mmoreka [IOK
TETJIOBOM MAIlTHHBI 16.01.2024  https://m.edsoo.ru/ffOc600a

36 Huki Kapuro u ero KITJ] 19.01.2024

37 DKoJ0ru4ecKkue npooIeMbl
TETJIOOHEPTETUKH 23.01.2024

38 Ol\io6ma10m1/m ypq()) K 0 bubmuorexa [JOK
(VOICIYTUIpHAT QHSHIA. TCHOBH 26.01.2024  https://m.eds00.ru/ff0c6938
TEPMOIUHAMUKI
K

39 <<§4H1pinzljlaj{§2§))1:aﬂrll<(;T(e)M; BbI bubmorexa IOK

OICKYIIAP SHia. LeHo 30.01.2024  https://m.edsoo.ru/ff0c6a50

TEPMOIUHAMUKI

40 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnoreka [JOK
Hcnapenue u KumeHune 02.02.2024 = https://m.edsoo.ru/ff0c63b6

" AiCOH;(z:THaHOI;I OTHaoc}IldanH:ﬁ ) BuGmiorexa LIOK
BJIIQKHOCTb B : BIIIICHHBIH
Hzp E H 06.02.2024 https://m.edsoo.ru/ff0c64d8

42 TBeépnoe teno. Kpucramimueckue n bub6nuorexa [IOK
amopdHbIe Tena. AHU30TPONHS 09.02.2024  https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
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CBOHCTB KpHUCTAJLIOB. JKuakue
kpucrtauibl. COBpeMEHHbIE
MaTepuabl

[l1aBnenue u KpUCTaIM3ALIMSL.

bubmuoreka [JOK

43 Y ACIEHA TEIUIOTE IIARICHIL. 13.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarnus
44 YpaBHeHUE TEIIOBOTO OanaHca Bubmiorexa LIOK
16.02.2024  https://m.edsoo.ru/ff0c6820
OnekTpu3anys Tea. DIEKTPHICCKUN
45 3apﬁz[.pI[BaL:3Hz[a BJICKTpI/I‘lzCKI/IX bubmorexa [IOK
20.02.2024 = https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOIHUKY, TUIIEKTPUKH U
46 MOJIYIIPOBOJJHUKH. 3aKOH bu6mmoreka [IOK
COXPaHECHHMS JIEKTPHUECKOTO 27.02.2024 = https://m.edsoo.ru/ffOc6bcc
3apsana
BzanmopeuncTBue 3apsioB. 3aKoH
47 Kyn0Ha.HToqeqHLIH“F;nIe[KTqueCKHH“ Brbmiorexa LIOK
01.03.2024  https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubnnorexka [JOK
SIIEKTPHUYCCKHUX TOJIeH. JInHuM 05.03.2024  https://m.edsoo.ru/ff0c6df2
HaIPSDKEHHOCTH
Pabota cui 3eKTpoCTaTHIECKOTO
49 IOJIAL. HOTeHHI/IaJ'I%)PaEIHOCTB bubmorexa [JOK
12.03.2024  https://m.edsoo.ru/ffOc6f00
MTOTEHITNAJIOB
[TIpoBOTHKMKY U AUDIICKTPUKHU B
50 BHI)CKTpi[)CTaTI/I‘{eI(l:KOM Holjle. bubmorexa HOK
15.03.2024  https://m.edsoo.ru/ff0c7018

I[I/I3JICKTpI/I‘{eCKa${ IpOHUITACMOCTDb



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

o1

OnexrpoeéMkocTs. Konnencarop

19.03.2024

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

52

53

54

55

56

57

DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunHIMI NECTBYS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTH4ecKast 3aIluTa.
3azemileHne AIIEKTPONpruOOpPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1st
ydacTka 1enu

ITocnenoBarenbHOE, MApAIIIEIBHOE,
CMeEIIIaHHOE COSIMHEHHUE
npoBoAHKKOB. JlabopaTopHas
pabota «/3y4yeHne cCMEIanHoTo
COEIUHEHHUS PEUCTOPOBY»

PaboTa 1 MOIITHOCTH
ANEKTPUUECKOr0 TOKA. 3aKOH
Jxoynsa-Jlenna

22.03.2024

05.04.2024

09.04.2024

12.04.2024

16.04.2024

19.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 MOJIHOU
(3aMKHYTO¥) 3JIEKTPUUECKON IIETIH.
Kopotkoe 3aMbIkanue.
JlaboparopHas pabota «3mepenue

23.04.2024

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DneKTpOHHask IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJIIIOB OT 26.04.2024
temneparypbl. CBepXIIpOBOIUMOCTh

60 DNeKTpUYEeCKUH TOK B BAKyyMe.

CBoHCTBA JIEKTPOHHBIX ITYYKOB 03.05.2024
[ToynpoBOTHUKH, MX COOCTBEHHAS

61 Y IPUMECHas IIPOBOIUMOCTb. bubnmnorexa LIOK
CBoucTBa p—N-mepexoja. 07.05.2024  https://m.edsoo.ru/ff0c84ae
[ToynpoBoTHUKOBEIE TPHOOPHI
DNeKTPUYECKUHU TOK B PACTBOPAX U

62 pacruiaBax 3JeKTPOJIHUTOB. bubnmnorexa LIOK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. 14.05.2024  https://m.edsoo.ru/ff0c82ba
DneKTponauns3
DIEeKTPUIECKUN TOK B Ta3ax.

63 CaMOCTOSITeTbHBIA U bubmuorexa [JOK
HECaMOCTOSITEIbHBIH Pa3psil. 17.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckre npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnnorexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH 21.05.2024  https://m.edsoo.ru/ffOc86fc
0€301acHOCTH

65 O06o0maromuii ypok bu6mmorexa [IOK
«DIEKTPOTMHAMHUKAY 24.05.2024 | https://m.edsoo.ru/ffOc88be

66 KonTtponbHas pabora o Teme bub6nuorexa [IOK
«Qnekrpocraruka. [locTosHHBIN 28.05.2024  https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
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

ANEKTpUYECKUil TOK. TOoKH B
Pa3IMYHBIX CPENAX»

PesepBHbiil ypok. KonTposibHas
67 paborta mo Teme
"OnexrpoauHamuka"

Peseprublit ypok. O000ImIArOIIH YPOK MO
temaM 10 kacca

OBLIEE KOJIMYECTBO YACOB T10
[TPO'PAMME

68

68

31.05.2024

bubmuorexa [JOK
https://m.edso0.ru/ff0c8c56

bubaunorexa [JOK
https://m.edsoo.ru/ffOc8f6c



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

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl

IlocTossHHBIE MAarHUTHI U UX

1 B3aMMoelcTBHE. MarHUTHOE ITOJIE. 1 bubmuoreka [JOK
BeKTOp MarHUTHOM HHAYKIHH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIuHuM MarHUTHON MHAYKIUU
MarsuTHoOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoeicTBre MPOBOIHUKOB C 08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopnas pabora

3 «I/I3yzeHI/IIZ MaFI;IHTHOFO I0JIA 1 1 bubmorexa IOK

11.09.2023  https://m.edsoo.ru/ffOc98fe

KaTYIIKH C TOKOM)
JlelicTBME MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia

4 Awmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue necTeus 15.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM)
JleficTBEe MarHUTHOTO II0JIS Ha

5 JBIKYIIYIOCS 3apSIKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora 18.09.2023 = https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHuTHasE WHYKITHSI.

6 [ToTOK BEekTOpa MarHUTHOM 1 99.09.2023

uHaykuuu. S/1C nHayKIuy.



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

3aKOH AJIEKTPOMarHUTHOU
unnykuuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

25.09.2023

29.09.2023

02.10.2023

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o06maromuit ypok
«MarautHoe 110JI€E.
3J'I€KTpOMaFHI/ITHa$I I/IH}IYKIII/ISI»

KonTponbHas pabota mo Teme
«Mar»uuTHoe 10JI€E.
BHeKTpOMaFHI/ITHaSI I/IH}IyKI_II/ISI))

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

06.10.2023

09.10.2023

13.10.2023

16.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0cad58

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



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

neproa MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI

rpy3a»

14

15

16

17

18

KonebarenbHBIM KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJiIeOaHMs B UI€aIbHOM
KoJIe0aTeIIbHOM KOHTYpE.
AHaOTust MEX1y
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
U/iealbHOM KoJieOaTeIbHOM
KOHTYpE

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

[IepeMeHHBIN TOK.
CuHyconabHbIN IEPEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOI0
TOKa. AMIUIUTYIHOE U
JIEUCTBYIOIIIEE 3HAUEHHUE CHIIbI
TOKA W HaIpsKEHUS

Tpauncdopmarop. [Ipoussozactso,

nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

20.10.2023

23.10.2023

27.10.2023

06.11.2023

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbhh86

bubmuorexa [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HepaTopa NepeMEHHOT0
TOKA, JINHUH 3JIEKTpolepead

13.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPT U B TOBCETHEBHOU
KHU3HU

17.11.2023

21

Mexanndaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocThb pacnpocTpaHEeHUs U
JuinHa BoNHEL. [lonepeynsie u
MIPOJIOTILHBIEC BOJIHBI

20.11.2023

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

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

24.11.2023

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

23

24

25

QHGKTpOMaFHI/ITHBIG BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikana
SJICKTPOMArHMTHBIX BOJIH
[TpyHIMIIBI pagUOCBS3U U
TCIICBUACHUS. Passurtne CpEaAcCTB
cBs3U. Pagnonokamnus

KonTponsHas padora
«Konebanus u BOTHBI»

27.11.2023

01.12.2023

04.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacrpoCcTpaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

08.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
orpakeHus ceera. [locrpoenue
N300paKEeHUH B TUIOCKOM 3epKaie

11.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomienue ceera. IlonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIA yroma noaHoro
BHYTPEHHETO OTPa’KCHUS

15.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

30

31

32

33

JlaGopaTtopHnast pabora
«3MepeHne nokasarens
IIPEJIOMIIEHUS CTEKIIA»

JIunzsl. [locTpoenne
n3o0paxenwuii B muH3e. opmyia
TOHKOH JIMH3EI. Y BEIIMUCHUE
JIMH3EI

JlaGoparopHas paboTa
«HccrnenoBaHue cBOMCTB
M300paKeHH B TUH3AX)

Hucnepcus cera. CroxxHBIN
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun cBeTay

UnTepdepenmus cera.

Judpakuus ceera.
JudpakumonHas pemeérka

18.12.2023

22.12.2023

25.12.2023

29.12.2023

12.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cd67a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

34

35

[ToriepeyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus ceera
OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX

15.01.2024

19.01.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

0€30MacCHOT0 NPUMEHEHUS

['panunbl TpUMEHUMOCTH
KJIACCUYECKOU MEXAHHUKHU.

bubmuorexa [JOK

36 [ToctynaTsl crienuantbHOW TEOPUU 22.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa LIOK

26.01.2024  https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 PEIATUBUCTCKOU YacTullbl. CBs3b bu6mmoreka [IOK
MaccChl C SHEPTUCH U UMITYJIbCOM. 29.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KoHnTtponbHas padora «OnrTuka.

39 OCHOELI cneulfaanoﬁ TEOPUH bubmmorexa [IOK

02.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH

40 ®oronsl. opmymna [1nanka. bubnnoreka [JOK
DHeprus 1 uMITyJbc GoToHa 05.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE

41 q)OT(I?B(i)(l)eKTa. OHBII[TI)I A.T. bubnuorexa LIOK

09.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsb!I poTodddexTa.

42 VYpaBHeHue DUHIITEHA 1151 bubnmnoreka [JOK
doroapdexra. «Kpacnas 12.02.2024  https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra

apyienue ceera. OnwiThl [1. H.
43 §e6eue3a. XHUMHYECKOE bubmorexa HOK
- 16.02.2024  https://m.edsoo.ru/ff0d04a6
JICUCTBHE CBETA
44 TexHu4eckue ycTpoucTsa u



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUYECKOE PUMEHEHUE:
dboTod1eMeHT, GOTOATIUHK,
COJIHEYHast OaTapest, CBETO MO/

19.02.2024

Pemenue 3axay mo reme

bubmuorexa [JOK

45 «DIJIeMEHThI KBAHTOBOI OITHKH 26.02.2024  https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI

46 Pesepdopna no paccesauro o- bubmuorexa [JOK
yactuil. [InanerapHas Mozesb 01.03.2024  https://m.edsoo.ru/ff0d091a
aroma

47 [Toctynater bopa bubmmorexa LIOK

04.03.2024  https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne

48 (OTOHOB IpH MEPEXOJIE aTOMA C bubmuorexa [JOK
OJTHOTO YPOBHSI SHEPIHHU Ha 11.03.2024 | https://m.edsoo.ru/ff0d0afa
Ipyroii. Buasl criekTpos
BoaHoBbIE CBOKMCTBA YaCTHII.

Boausr ne bpowuns.
49 KopnyciynﬂI;)Ho-BonHOBOH“ bubmmoreia LIOK
15.03.2024  https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHY/ICHHOE M3JTy4CHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmneiTer Pesepdopaa mo bubnuotexa [JOK
OTIpeIeIEHUIO COCTaBa 18.03.2024  https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3ITYICHHUS
CgoricTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
PaauoOaKTUBHOCTU HA KUBBIE 22.03.2024

OpTraHHU3MBbI



https://m.edsoo.ru/ff0d0302
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

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacmna.
DJIEKTPOHHBIN U TTO3UTPOHHBIA
Oera-pacnaj. ['amma-u3inydyenue

05.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B S/pE.
S nepHble peakuuu. AnepHbId
peaktop. [Ipobiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKTHI AICPHOU IHEPTETUKHI

08.04.2024

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

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeiTHE IO3UTpOHA. MeTo b1
HAOIIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTull. Kpyrmnbiii
ctoi1 «DyH/1TaMEHTaJIbHbIE
B3aMMOJICUCTBUS. ENMHCTBO
(bU3UYECKOW KapTUHBI MUPa»

Bun 3Be3nH0r0 Heba. Co3Be3aus,
SAPKUE 3BE3/bI, INIAHETHI, UX
BuauMoce ABmkeHue. CollHeUHas
cucTeMa

Comnure. ComHeuHas akTUBHOCTb.
Ucrounuk sueprun ConHia u
3BE3N

12.04.2024

15.04.2024

19.04.2024

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

57

3BE3b1, UX OCHOBHEIC
XapaKTEePUCTUKH. 3BE3IbI
[JIaBHOU TI0CJIEI0BATENbHOCTH.
BnyTtpeHHee cTpoeHue 3B€E3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXOKICHUH U 3BOJIIOLIUU

22.04.2024



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

CoHna 4 3B€31

58

Mineunbin [1yTe — Hama
lNanaktuka. ITonoxenue u
nemkenne Cosnna B ['ajakTuke.
lNanmakTuku. YepHble AbIPHI B
s/ipax rajJjakTUK

26.04.2024

59

60

61

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.
Meraranaktuka

Hepemennsie mpoGiembl
aACTPOHOMHHU

KonTponbnas pabota «1eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI

27.04.2024

03.05.2024

06.05.2024

62

O6o06matomuii ypok. Posnb
(U3HUKHN U aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COLIUATBLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YelnoBeKa

13.05.2024

63

O6o06matomuii ypok. Pons u
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

17.05.2024

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
(OopMHpPOBAHUY TIPEICTABICHUI O
¢du3nueckoil kapTHHE MUpa

20.05.2024




O6o6matommuit ypok. Mecro pusndeckoit

65 KapTHHBI MHpa B 00IIEM PsITy COBPEMEHHBIX 1
€CTECTBEHHO-HAay4YHbIX IIPE/ICTABICHUN O 24.05.2024
npupozne
66 PesepsHslii ypok. MarautHoe nosne. 1
DJeKTpoMarHuTHas HHIYKLUS 2705 2024
67 Pesepsuslii ypok. OnTrka. OCHOBBI 1
CIELUAIbHON TEOPHH OTHOCHTEJILHOCTH
68 PesepHsrii ypok. KBantoBas ¢usnka. 1 bubnuoteka HOK
DJIeMEHTHI aCTPOHOMHH H acTPO(HU3UKN https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






