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INOACHUTEJIBHASA 3AIINCKA

[TporpamMa 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpefHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpazoBarenbHON porpaMmebl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaétom deaepaaTbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUYEHUs;

e conepkanue yueOHoro npeamera «duznkay 1o rogam oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuUMHel, Ouonoruel, gusmdeckoil reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
npUMeHeHHe (pU3NYecKrX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT U
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3yduenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B JOPMUPOBaHUE
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpa oOydaromuxcsi, B (popMHUpOBaHME YMEHUN MNPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (pu3MKH 17151 YPOBHS CpeTHEro 00IIero oopa3oBaHUs MOJOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnoiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHImana (GU3NIecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHus Ipo0IeM palnoHaIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeJHEero obuero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aliy SKCIIEPUMEHTAILHON JesATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKU — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUYECHHUYECKUX NPAKTUYECKUX paboT. BeigeneHue B yka3aHHOM IepeyHe J1adopaTopHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAZICHUE OOYUYAIOIIMMUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (prU3HUECKON MOJIENbIO,
MIO3BOJISIONINE PUMEHSATh H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSCHEHHE IMpOTeKaHWs (U3NYECKUX SIBIEHUM U IPOLECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTYyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yuyeOHOoro nmpoiiecca 6a30BbIi ypoBEHb Kypca (PU3MKH Ha YpOBHE CPEHETO O0IIEro
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NHWKIa. B kaOuHere Gu3nku
JOJKHO OBITh HeoOXxoauMmoe J1abopaTOpHOE OOOpYy/IOBaHUE ISl BBIIOJHEHHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHUUeCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIIEUMBACT TMIOCTAHOBKY TEPEUMCIICHHBIX B MPOTpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B pacy€ére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU W3y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHMH SIBIISIOTCS:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaIOLIMXCAd K HAy4YHOMY HW3YYEHUIO

HPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJICTABICHUA O HAydyHOM METOAE TMO3HaHus M (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILUM SIBJICHUSIM;



e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe yMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHHUNA U
HAYYHBIX JI0Ka3aTeJbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEeMBbl 3HAaHUN 00 O0ImKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opMupoBaHHE YMEHHMH TPUMEHATH TEOPETHYECKHE 3HAHHUS sl OOBSICHEHUS
buznyecKkux SBJICHUM B NPUPOJIE U VIS TNPUHATHS NPAKTHUECKUX pEIICHUN B
MMOBCEAHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (HU3MYECKOM
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/JaHne (PU3NYECKON MOJIeNH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

e TMnoHUMaHHe (U3UYECKUX OCHOB U MPHUHIUIOB JIEHCTBUS TEXHUUECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBENEHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHalM3a W  UHTEpHpeTanuu  HHpOpMalMH,  ONpeeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MMPOEKTHO-MCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYaroIUXCsl.

CBSI3b C PABOUYEM MTPOT'PAMMOM BOCIIUTAHUSA IITKOJIbI

Peanm3zamusi BOCHIUTATENBHOTO TOTEHIMAIA YPOKOB PYCCKOTO si3bIKa (YpOUHOMH
NESITEIbHOCTH, ayIMTOPHBIX 3aHATUH B paMKax MaKCHUMAaJIbHO JIOMYCTUMON ydueOHOM Harpys3ku)
peyCMaTPUBAET:

- MAaKCUMAJIbHOC HCITOJIB30BAHUC BOCIIUTATCIIBHBIX BOBMO)KHOCTCf/i cozlepmaHm[ ypOKOB
Uist GOPMUPOBAHUS Y OOYYAIOIIMXCS POCCUUCKHUX TPAJUIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX W
COIIMOKYJIBTYPHBIX ~ IEHHOCTEH, POCCHHCKOTO HWCTOPUYECKOTO CO3HAHWUS Ha  OCHOBE
HCTOPUYECKOTO TMPOCBEIIEHUS; MOAO0P COOTBETCTBYIONIETO COJAEPIKAHMSI YPOKOB, 3aJIaHUU,
BCIIOMOTaTeNbHBIX MaTepUaIoB, MPOOIEMHBIX CUTYalUH 17151 00CYKICHMIA;

- BKJIIOYEHUE B CONEPIKAHUE YPOKOB LIEIIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX
yUeT B ONpe/ICJICHUU BOCITUTATEIIBHBIX 33]1a4 YPOKOB, 3aHSATHH;

- BBIOOp METOJIOB, METOJUK, TEXHOJIOTUHM, OKA3bIBAIOIINX BOCIHUTATEILHOE BO3/ICUCTBUE
Ha JINYHOCTH B COOTBETCTBHU C BOCIHUTATEIBHBIM HCATIOM, IEILI0 M 3aJadyaMH BOCIIMTAHUS,
ICJICBBIMU OpI/IeHTI/IpaMI/I pe3y.HBTaTOB BOCIIUTAHUA, peanmaul/no HpHOpI/ITCTa BOCIIUTAaHUA B
y4eOHOM JeATENHHOCTH;



- IPUBJICYEHUE BHUMAHUs 00Y4aOLINXCS K IEHHOCTHOMY aCHEKTy U3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBIICHUHN U COOBITHI, NHUIIUUPOBAHUE OOCYKICHH, BRICKA3bIBAHUN CBOCTO MHEHHUS,
BbIPAOOTKH CBOETO JMYHOCTHOI'O OTHOLICHHS K M3y4aeMbIM COOBITUSAM, SIBJICHUAM, JTHLIAM;

- TNPUMEHEHUE MHTEPAKTUBHBIX (opM y4eOHOM pabOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOLIMX I[TO3HABAaTCIIBHYI0 MOTHBALIMIO, WIPOBBIX METOIUK, IUCKYCCHH, AAFOIIHAX
BO3MOXKHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYMIIOBOW pPabOTHI,
KOTOpas YYHUT CTPOMTHb OTHOUIEHHS M JeHiCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOI'O MBIIIUICHHUS;

- noOyxJeHue oOydaromMXcsi COOMI0AAaTh HOPMbI IOBEJEHMS, IpaBUiIa OOLIEHUS CO
CBEpCTHHKAMH M TIEarOTHYeCKMMU paOOTHUKAMHU, COOTBETCTBYIOIIME YKIJIAQAY IIKOJIBI,
YCTAQHOBJICHHE U MOAJIEPHKKY JOOPOKENaTeIbHOM aTMochepsl;

- OpraHu3al1I0 HACTABHUYECTBA MOTHBUPOBAHHBIX U APYAUPOBAHHBIX 00Y4AIOINXCS HAJl
HEYCIEBAIOIMMHU  OJHOKJIACCHUKaMM, B TOM 4YHCIe C OCOObIMH 0Opa30BaTelbHBIMU
HNOTPEOHOCTSAMH, JAIOLIETO OOYYAIOUIMMCS COLUAIbHO 3HAYUMBIA ONBIT COTPYAHMYECTBA U
B3aMMHOH IIOMOIIIY;

- MHUIMHMPOBAHUE M NOJAEPKKY HCCIEIOBATEIbCKON NEATEIBHOCTH OO0yYaroUuXxcs,
IUIAHUPOBAHWE W BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIIOBBIX IIPOEKTOB BOCIUTATEIBHON
HaIIPaBJIECHHOCTH.

Pe3ynpTaThl €qMHCTBA yueOHOM U BOCIIUTATENbHOM IEATEIbHOCTH OTPAXKEHBI B pa3jiene
paboueii mporpaMMsbl «JIMUHOCTHBIE Pe3yNbTaThl U3yUeHUs yueOHoro npeamMera «Pusnka» Ha
YPOBHE CpeiHEro o011ero o0pa3oBaHus».

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOT'0 O3HAHUS
®usuka — Hayka O npupoje. HayyHele MeToAbl MO3HAHUA OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue pusndeckux siBaeHU U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI M TEOPUU. |'paHHIIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpMHIIMTI COOTBETCTBHUS.
Ponb 1 Mecto (u3uku B (GOPMHPOBAHHUM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu
AHazorosble U IU(PPOBBIE U3MEPUTENBbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABWkKeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUATbHOM TOUYKH, UX TMPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. CloKeHHe TepeMeleHul U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM paBHOYCKOpPEHHOE MPsSMONIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U NMEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobogHOe masieHne. Y CKopeHue CBOOOTHOTO TaICHMS.

KpuBonuneliHoe nBukeHue. [[Br>keHHME MATEpHAIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JUHEMHAsA CKOpOCTh. [lepuon u yacrora
oOpartenust. [leHTpocTpeMUTENIbEHOE YCKOPEHHUE.



TexHu4eckne ycTporcTBa U MPAKTUUYECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYn.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro 0/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue HepaBHOMEPHOI'O IBU>KEHMS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXY YTSIMU, IPOMACHHBIMU TEJIOM 3a [1OCJIE1I0BAaTEIbHbIE
paBHbIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHUHM C HayalbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3yuyenune ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHnue ABMXEHUs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmites. [lepBbiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
oTCY€Ta.

Macca Ttena. Cwna. Ilpununun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MartepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepHalIbHBIX TOYEK.

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

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

Tpenue. Buabl Tpenus (1mokosi, ckonbxeHus, kaueHus1). Cuia tperns. Cyxoe tpenue. Cuina
TPEHUsl CKOJIbXKEHUs U cwiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS NPH
JBUKEHHUU TeNa B )KUAKOCTU WM rase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cuibl. YV ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M MpPAKTUUYECKOE NPUMEHEHHUE: MOJIIMITHUKY, JIBUKEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHNE NHEPLMH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U MTAJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKANOUIMX B HMPYXXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.



Tema 3. 3aKkoHbl COXpaAHEHUs 8 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (Teja), CACTEMbl MaTepUAIbHBIX TOUYEK. MMIylibe cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus maTepuaibHOH TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPIUHu.

[TorennmanbHas sHeprus. IloTeHnManbHas SHEPTUS YIPYTO Ae()OPMUPOBAHHOMN NMPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuuanbHble M HEMOTEHIMAbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHME: BOJOMET, KONEDP, HPYKUHHBIN
MUACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JABYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C M3MEHEHHEM MEXaHMYeCKOW SHEpruu Teia Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO KTyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U X ONBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe asuxenue. Auddysus. Xapaktep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mozenu cTpoeHHs Ta30B, KHUJIKOCTEH U TBEPABIX T U 00BICHEHHE CBOMCTB BEllleCTBAa HA OCHOBE
THX Mozenei. Macca u pazmeps! Mosekyil. KonmnuectBo BemectBa. [loctosnnas ABoraapo.

TermoBoe paBHOBecue. Temnepatypa u e€ nuzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpHH
uaeanbHOro rasa. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JIBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Kianeiipona. 3akon [laneroHa. M3ompoieccsl B UI€ATBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe NpeacTaBiICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAlOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpPraHMYECKUX COECTUHEHHM.

OmnbiTh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogpens onbiTa lllTepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WIUTIOCTpUpPYIOLIAs MPUPOLY JaBJIECHUS ra3a Ha CTEHKH cOoCyza.

OnBITHL, WJUTFOCTPUPYIOLME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEPEeHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpPAaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHaMmuueckass cucTeMa. BHYTpEHHsIS 3HEprus TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl €€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHYTpeHHsAsS 3HEprus 0JHOATOMHOIO
UJCAIBHOrO raza. Buael Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKLUS, U3IIy4CHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIIOTHI IPU TEIUIONEPEIaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
NEpBOTO 3aKOHA TEPMOJAMHAMUKY K H3o1poreccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLEeccoB B IPUPOJE.

Tennobie MamuHbl. [IpuHIUnb! 1efcTBUS TEIIOBBIX MaliuH. [IpeobpazoBanus sHEpIUn B
TeTUIOBBIX MamnHax. KoaddumnuenT nonesnoro neiictBus TemnoBoit mamuusl. L{ukn Kapro u ero
KO3(DPHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE POOIIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpoCTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIAaTElIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla NpU COBEPUICHUM pabOThI: BBUIET MPOOKH U3
OYTBUIKH IIOJ] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JIAaTYHHOU TpyOKe MyTEM TpEeHUs
(BUACOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tea pu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMTI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. azosvie nepexoont

[Tapoo6pazoBanue u koHeHcanus. Mcnapenue u kuneHne. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh Bo3/1yxa. HacellieHHbIN map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmuueckue u amopdHbie Tejaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpucrtamnusanus. Y aeinpHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYEHHS] COBPEMEHHBIX MaTEPUAOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CriocoObI U3MEpEeHHsT BIaKHOCTH.

HaOnroneHnue HarpeBaHusl U IUIaBIEHUS KPUCTANIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.



Pa3zgea 4. duekTpoauHaMuKka

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Tel. OJNEKTpUYecKud 3apsana. JlBa Bua 2JIEKTPUYECKUX 3apsifoB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueyHblil  sJeKTpUYeCKH  3apsij.
Onekrpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousid. [lpuHnun cyneprnozunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPS)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cun anexkrpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBoguuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkocTh. Konpencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpocTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE SJEKTPONPHUOOPOB, KOHAECHCATOp, KOMUPOBAJIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DJIeKTpOoCTaTUYECKas 3allIMTa.

JW3neKTpUKY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IJIOMIA M IIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é pa3iuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOrO0 TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nensHoe COINPOTHUBIIEHNE BElIEeCTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHNE TPOBOTHUKOB.

Pabora sanexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTpuaeckoi nemu. KopoTkoe 3aMpikaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOOCTBEHHass W TPUMECHAs MPOBOJUMOCTBH IOJTYITPOBOJTHHUKOB.
CsaoticTBa p—N-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPEI.

DNIEKTPUUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JIUCcCcoLManus. JIEKTPOIU3.

DJIeKTpUUYECKUi TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. MoaHus.
[1na3ma.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,



TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOpPbl U  (OTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIN TMOJI, TaJbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Tpsamoe u3MepeHue 37eKTpoABHXKYIIeH cuibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U IPOBOJIUMOCTh BO3yXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI pE3UCTOPOB.

W3Mepenue 351eKTpOABIIKYILEH CHUIIbI MCTOYHHKA TOKA U €10 BHYTPEHHET'0 CONPOTUBIICHHUS.

HabGnronenue snexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBA3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO ITO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, TMHEeHHast GyHKIM, mapabona, runepoona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX MNPOEKIHH Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, muddysus, ocMocC, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEeb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKka



Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTuHa TMHUN MarHUTHOM MHIYKLIHUHU T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO IPSIMOIO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amnepa, €€ MOJlyJIb M HallPaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNIEKTPOABMKYILASA CHUJIa MHAYKIUU. 3aKOH 3JIEKTpPOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIAas Cuia HHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIs1 KATYHIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM IOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MOTOKaA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS MIEKTPOMarHUTHOW NHIAYKIIMH.

Paspnen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€OAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
kosnebanus. Ilepmon, wactota, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHE TapMOHHYECKUX Kojiebanuii. [IpeBpaiienne s3Hepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
KOoeOaTeIbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU



koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BbIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE BIEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH NIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGmonenue 3atyxaromux KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHWST OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociaenoBaTeNbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOa MaJbIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMepeMEHHOIO TOKa B ILENM W3 IOCIEI0BATENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u JuHa BoJHBL. [lomepeunblie W TpojosibHBIE BOJHBL HWHTepdepenius u nudpaxius
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTtanus BekTopos E, B, V B anekrpomarautHON BosHe. CBONCTBA AJI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMIeHHe, Tmonspu3anus, audpakuus, wuHTepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeNIeBUACHUS. Pagronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue yCTpOWCTBAa M NPAKTUYECKOE NMPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBasl JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBbHBIX BOJH.



KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGntonenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmoienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOoCTpaHEHUE CBETA B OHOPOIHOM Ccpee.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHus cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epKajie.

[Ipenomnenue cBera. 3akOHBI MpeIOMIIEHHUS CBeTa. AOCOJNIOTHBIM IOKa3aresb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yroja MOJHOTO BHYTPEHHEIO
OTpaKeHHS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoenne n3o0paxkeHu B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BEIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonmnoBas omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOJICHUSI MAKCUMYMOB ¥ MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOoCTpaHEHHE, OTPaKEHHWE M IMperomiieHue cBeTa. Onruueckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.

Mopenu MUKpOCKoOMNa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[TonydyeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmioenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue nmokazaresst IpeioMIICHUs CTEKJIA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.



Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHnLIBI TPUMEHMMOCTH KJIACCHMYECKOW MeXaHWKU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJ CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.
CBs13b MacChl € SHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTULbI. DHEPIUs MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
dboToHa.
Otkpeitie u wuccnenoBanue (oroadpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypasnenune DitHmreitna 1 pororddexra. «KpacHas rpanumna» Gorosdpdexra.
JlaBnenue cera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE JIECTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (PoToryneMeHT, (OTOTATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -yactuil. I[lmanerapHas
Mozienb atoMa. [locrynarsl bopa. U3nydenue u nornouieHue (GOTOHOB IpU MEPEXOAe aTroma ¢
OJIHOTO YPOBHS 3HEPIUH Ha Apyroi. Bunsl ciektpo. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.
BonnoBele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBIM AaHAIN3
(cmiekTpockoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopenb oneiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3ITyYSHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
Hab6nronenue nuHENYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTHI, JOKa3bIBAIOIIHE CI0KHOCTb CTPOEHUS SApa. OTKpBITHE PaIMOAKTUBHOCTH.
OnbiTer Pe3epdopaa mo onpeneneHuIo coctaBa paanoakTUBHOrO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA U HelTpoHA. HykinoHHast Mmonens siapa [eisenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznmydeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
HHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa M IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranel pa3BuTus actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CneKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNIEI0BATENbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE31  IJIaBHOU
NOCJIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3NL.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenue u npmwxkenne Connia B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B SIpaxX TAJAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyenue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

HabmioneHus: HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTsL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
ATHYECKOH chepax esTeIbHOCTH YellOBeKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOH KapTHHE MHpa, poib (u3NYeckod Teopuu B (OPMHUPOBAHUM MPEJCTABICHUNH O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUMN O PUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 0a3zoBoro ypoBHsS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemnuvie nousaimus, CBA3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, HAY4YHBIH (DaKkT, rumore3a, (Qu3WYecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIOJCHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKITHIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAIU TNIOCKUX QUryp U 00bEMa Tel.

buonoeus: anexrpuueckue sIBIEHUS B )KUBOM NIpupoje, KojaeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBHE Palialliy Ha )KUBBIC OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHbBIE NOJOCAa 3€MJIM, 3aJI€KH MarHUTHBIX PYA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM 3JIEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOBUTATED,
WHAYKIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX B MTPEIMETHBIX 00pa30BaTEeIbLHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHoro mpeamera «DHU3MKa» JODKHBI OTPaXXaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILecCTBa,
pacIIMpeHNe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLIMK  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

YMEHHE B3aMMOJECHCTBOBATh C COLUMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TIOCYJAPCTBEHHBIM CHMBOJIAM, IOCTH)KEHHAM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:



c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHISI, ODUCHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B ACSITEILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHMBOIO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHONICHHE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

HUHTEPEC K pa3IndHbIM chepam mpodhecCHOHATBLHOM IeITeIbHOCTH, B TOM YHCIIC CBSI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOp Oynymield mnpodeccuu u
pean30BEIBATH COOCTBECHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (pU3MKH Ha
HMPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
9KOJIOTHYECKHX PO0JIeM;

IUTAHUPOBAHKE U OCYIIIECTBIICHHUE JICUCTBUI B OKpYXKArOIIel cpe/iec Ha OCHOBE 3HAHUS 11eJIeH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OmbITa JICATCIBHOCTH OSKOJOTMYECKONH HAMpPaBIICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3NIESCKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B MpOIEcCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENHbHOCTh MHAUBUIyaTbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LEN IeITENbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OLICHHUBATH COOTBCTCTBHEC pGSyJ'IBTaTOB OCIIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;
KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIUICHHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBarebCckue JeHCTBHA.
BJIaACTH Hay‘-IHOf/'I TepMHHOHOFHGﬁ, KIIFOUCBBIMHU TIOHATUAMU U MECTOOLAaMHU (1)H3H‘I€CKOﬁ
HayKH;



BJIa/IETh HaBbIKAMHU Y4EOHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITETbHOCTH B 001acTu
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 337134
($u3nIecKOro conepKaHusl, IPUMEHEHHUIO PA3INYHbIX METOI0B TIO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH [PUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIN3UPOBATH MOJIYUYEHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yIbTaThl, KpHTUUECKU OLIEHUBATH
UX IOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN AESITENbHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb [IEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, MIPeJlaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]]a4H, TOINYCKAIOIINE albTEPHATUBHBIEC PELLICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ITh HABBIKAMU TOJTy4YeHHUS MH(OpMAIUU (PU3NYECKOTO COJIEP>KaHUS U3 HCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWCK, aHAIM3, CHUCTEeMATHU3AlHI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHbIX BUAOB U (OPM IIPE/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCMOJIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeXeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3NYECKOTO COJAEP)KaHUS B pa3UyHbIX (opmaTax ¢ y4ETOM
Ha3HaueHUs THPOPMALIUH U 1IeJIEBON ayTMTOPHHM, BEIOUPAst ONTUMAIbHYIO (hOpMY MpeICTaBIEHUS
U BU3yaJIU3alliH.

KoMMyHuKaTHBHBIC YHHBeEpPcaIbHbIe YUeOHbIC 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUYaJIbHON paboTh;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEIENIATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh Ka4eCTBO CBOETO BKJIAJA U KaXKJIOTO YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAEHU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYHIICCTBJIATE TIMO3UTHBHOC CTPATCTUYCCKOC TIIOBCACHUC B PaA3IMYHBIX CHUTyalUAaX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHble YUeOHbIE 1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBJISTH IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl C€ YYETOM HUMEIOUIUMXCS PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acT (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCHUTb KOPPEKTUBBI B JI€ITECIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LM,

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIH30BaTh MPUEMBI peIIEKCHH JIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpotiecce 10CTHXEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (hU3UKE AJIs
YPOBHSI CpefHero olIiero o0pa3oBaHus y OOyYaIOIINXCS COBEPIIECHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraonmi chopMUpOBaHHOCTD:

CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CeEphI, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBENIEHUE, CITOCOOHOCTh aaNTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSIM U TPOSIBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpEeMIICHHE K JOCTHMIKEHUIO LEIU U YCIEXYy,
ONTUMHU3M, HHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTNIEPEKHUBAHUIO;

COLIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, TPOSBIATH UHTEPEC U pa3periaTh KOHGIUKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy o0yuenuss B 10 kjacce mpeaIMeTHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IMPAKTHUECKOM
JEeSITeIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (PU3NYCCKUX MOJENeH: MaTephalibHas
TOYKA, WHEPIHUAIbHAS CHCTEMa OTCYETa, a0COTIOTHO TBEPIOE TENO, WACATbHBIA ra3, MOACIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX T, TOUCYHBIA HJIEKTPUUECKHUM 3apsl MpU pelIeHUU
buznueckux 3aaay;

pacmo3HaBath (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE BI)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBUKEHHE [0 OKPYKHOCTHU, HHEPIHS, B3auMoieicTBuUe e, nuddy3us, OpoyHOBCKOE ABUKEHUE,
CTPOCHHE KUIKOCTEU U TBEPIBIX TEJ, U3MEHEHHUE 00bEMA TEJ MPU HArpeBaHUU (OXJIAKICHUH),
TEIUIOBOE PpPaBHOBECUE, HCIApEHUE, KOHJEHCAlus, IUIaBJIEHUE, KPHUCTAUIM3alUs, KHUIIEHUE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS ra3a B H30Ipolieccax, JIEKTpU3allus Tell, B3aUMOJIECHCTBUE
3aps/0B;

ONUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCIOJB3Yysl (PU3NUYECKHe BEIMYMHBI: KOOPIUHATA,
myTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tella, KHHETHYeCKas
SHEprusi, MOTEHLUAalbHAas JHEpPrusi, MexaHudeckas paboTa, MeXaHUYECKas MOIIHOCTb; MpHU
OTIMCAHUU MPABWIBHO TPAKTOBATh PU3MUECKHUI CMBICI UCIIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS
W eIUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C APYTHMH
BEJIMYMHAMU;

ONUCHIBATh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TE€I M TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢u3nYecKue BEIWYWHBL: JaBJIEHUE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYecKash SHEPTHs
XAOTHUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UUYECKHUIT CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uxX OOO3HAYEHUs W EIUHUIbI, HAXOAWTHh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEITMYMHY C IPYTUMHU BEITMYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUYECKHE CBOMCTBA BEILECTBA M DIJIEKTPUUECKHUE SBIICHHS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBI: ANEKTPUUYECKUHN 3apsisl, dNEKTPUUYECKOe TOJe,
HaMpsHKEHHOCTh  TMOJIS, TOTEHIMAN, Pa3HOCTh TMOTEHITMAIOB, MPU ONHCAHUHM TPABHIBHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOJIB3yEeMbIX BEIUYMH, WX OOO3HAYCHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
INPUHLMIBL: 3aKOH BceMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIhCa, MPUHIIAIT CYTIEPIIO3UITUN CUJI, TIPUHITUTI
paBHOIpaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOW SHEPIHH TEIJIOBOTO JABUKECHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBhI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKECHUE U YCIOBUS (TPaHUIIBI, 00JaCTH) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI IEHCTBUS MAIIIMH, TPUOOPOB U TEXHUUECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;



BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM W MPOILECCOB C
UCTIOJIB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpuh 3TOM  (OPMYIHPOBATH
npo0iieMy/3a1aqy v THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, HPU ITOM
BBIOMPATh ONTHUMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOIbI OLICHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3MUECKUMU BEIMYUHAMU C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpEHMl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATh DPE3YyJbTAaThl IMOJIYYEHHOM
3aBHCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE TAOIUI] U TPAPHKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEIOBAHMSI;

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000pYIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/laddl BHIOUpATh (PU3UUECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKON BEIIMYHHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJIb30BAaTh MPH PEIICHUHU YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIHOHHBIE TEXHOJIOTUU
JUIE TIOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M TPEACTABICHUsS y4eOHOW W HaydHO-
HOTYJISIPHOM HH(DOPMAITUH, TOTy4eHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBATh
NoJy4aeMyro HH(opMaIuio;

IPUBOAUTH MPHUMEPHl BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00€CTICUCHUS
6€30MacHOCTH MpHU O0pallIeHUH ¢ PUOOPaMHU U TEXHUYECKMMHU YCTPOUCTBAMM, JUIsl COXpAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTatk B TpyIITe C BHITOTHEHUEM PAa3IUYHBIX COIMUAIBHBIX POJIEH, MITaHNPOBATh padboTy
TPYIIIbI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JIEATENBHOCTH B
HECTAaHAAPTHBIX CUTYallMsX, aJIeKBaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTHMH, B MPAKTUYECKOH
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UIECKON KapTHHBI MUPA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (U3WYECKHX MOJENICH: TOYSUHBIN
AIIEKTPUUYECKUI 3aps /], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb aTOMa, HyKJIOHHAs
MOJIENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JCWUCTBUS TOKa, B3aMMOACWUCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JACHCTBHE MAarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj,
3JIEKTPOMArHUTHbIE KOJIEOaHUs M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPAHEHHE CBETa, OTPAKEHHE,



npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3aLUS CBETa, JUCIEepCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAs PaJll0aKTUBHOCTb;

ONKCHIBATh HM3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYECKUH 3apsij, Ccujla TOKa, AJIEKTPHUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuwia JlopeHla, MHIYKTUBHOCTb
KATYILIKH, SHEPTUsl JIEKTPUYECKOr0 M MAarHUTHOTO IOJIEH, MEepuoJ M 4YacToTa KoseOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUHY C APYTUMU BEJIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3MUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIynasCc (GOTOHA, MEpPUOJ TOoJypacmazia, SHEPrus CBS3U ATOMHBIX SJEp, NpPU OMHCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUMHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
HNPSIMOJIMHEHHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHBI OTPAXKEHUsI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 HoTo3(h(hekTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
MMITyJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUS MacCOBOTO 4YHCIIA,
noctynatel bopa, 3akoH paguOaKTHUBHOIO pacmajaa, IpU OSTOM pas3iuyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OIPECIIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLECCOB C
UCTOJb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUH: Tmpu 3ToM  (OpMYIHPOBATH
npo0emMy/3agady U TUIIOTE3Y YI4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHHIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCJIEIOBAHMUS,

coOnroaarh mpaBuia O€30MacHOro TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;



pemiate pacyéTHbIC 3aJauyd C SBHO 3aJaHHOW (U3UYECKONW MOJEIbIO, HCIOJb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOIUTH PACUYEThI M OLIEHUBATH PEATbHOCTD MOYYCHHOTO 3HAUCHUS (PU3MUCCKOI BEITMIHMHBL;

peliath KayeCTBEHHbIC 3a/laud: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUN C OIIOPO HAa U3YyUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PM3HUCCKHUC SIBIICHHS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUIL TIOMCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETAMH W MPEACTABICHUS Yy4eOHOH M HaydHO-
HONYJISIPHO# HHOOPMALIUH, TOJYICHHOHN U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUYCCKH aHATH3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCJIOBHUS X 0€30IaCHOTO MCIOIb30BAHKS B TIOBCETHEBHOM JKU3HHU;

NPUBOJUTH MPHUMEPHI BKJIaa POCCHHCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B 00BACHCHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUUCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ JKU3HU OJIA oOecrieueHus
0€30MacHOCTH MPH OOpaICHUHU ¢ TPUOOPAMH M TEXHUYECKMMHU YCTPOMCTBAMH, JIsi COXPAHEHUSI
3JI0POBBS U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO MIOBECHHUS B OKPYKAOIIEH cpeie;

paboTatk B TpyIIIE C BHITOIHEHUEM PA3IMUHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATH PadOTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEIHHOCTH B
HECTaHIAPTHBIX CHUTYaIlMsX, aJCKBaTHO OIICHUBATH BKJIA] Ka)XIOTO M3 YYaCTHHKOB TPYIIIBI B
peleHne PaccMaTpUBAEMOil TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bub6nuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Wroro no pazueny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK

41 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Htoro no paznemny 22

PesepBHOe Bpemst 2

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarauTHoe nosue. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIC bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznea 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 Brbmrotexa [IOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edso0o.ru/7f41c97¢c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Egggﬁ;f;igﬁﬁfﬂcgk
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;:f;;ﬁf;i?ﬁ/g £41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
®dusrka — HayKa O PUPOJE.
1 Hayunsie MeT(})]K bl HO?I,)HEI:HI/UI 1 bubmmorexa [JOK
i a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeTr0 MUpPa
Pounb 1 mecTo dusuku B
5 dbopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnoreka [HOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOIeH
MexaHuueckoe JBUKEHHE.
OTHOCHTEIFHOCTh MEXaHHYECKOTO bubmuorexa [JOK
3 1
newxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NpPsAMOJINHENHOE 1 bubmuoreka [JOK
JBH)KCHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bubmuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BH>XEHUE.
. bubmuoreka [{OK
7 JIBrKeHne MaTepuaabHOM TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' puu https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HrloToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HproToHa 111 bubmuoreka [JOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TspKecTH. [lepBas kocMHuueckast bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubmmoreka [JOK
JBIKEHUH Tela B )KUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmunoreka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO TEIA
HMitynbsc MaTepUalbHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHHE

16 PaGoTta 1 MOIITHOCTH CHJIBI. but6mmorekxa [IOK

Kunernueckas OHEPIrusia

https://m.edsoo.ru/ff0c4502
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MatepHuaabHON ToukH. Teopema 06
W3MEHCHUH KUHETHYECKON SHEPTUH

17

[TorennmanesHas 3HEPrUsl.
[ToTenuuanpHas 3HEprust ynpyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSKCHUS PE3UHOBOTO KTyTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOoyHOBCKOE IBM)KEHHE.

Auddysus

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep IBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI



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

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

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

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS
pa3peKeHHOT0 razay

29

W3onpoueccsl B M€aIbHOM ra3e U
uX rpaduyueckoe npecTaBiIeHue

bu6anoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0OrlI e€ n3menenns. KonmmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
JHEPrus OJJTHOATOMHOI'O UEATBHOIO
rasa

bu6anoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TEII0EMKOCTh BEIIESCTBA.
KoanuecTBo TemnoTsl npu

bubanoreka LJOK
https://m.edsoo.ru/ff0c5c36
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teronepenaye. AnnadaTHbIi
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmoreka [IOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs mporieccoB B

34 npupoje. Bropoit 3akon bubmmorexa [JOK

PHPOZE. P https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU

35 [Mpunmun nevicteus u KI1/ bubnnorexa [JOK
TEIJIOBOM MallIMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJI

37 DKOJIOTHYECKUE TTPOOIEMBI
TEIUIOIHEPTETHKU
O06o0maromuii ypok

38 «MOJII:K HI: Has}:p ¢u3uka. OCHOBBI bubmmorexa LIOK

YA ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme
39 «MonexkynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIIP ' https://m.edso00.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS

41 BJI&KHOCTh BO3/1yXa. HachlleHHbIN bubmorexa LOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMop(HbBIC Tella. AHU30TPOIHS
P b P bubnuotexa [JOK
42 CBOMCTB KpHCTALTOB. JKHIKHe

KpHuCTaJlJIbI. COBpCMeHHLIC
MaTcpHraJIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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[laBnenue u KpUCTaIU3ALIMSL.

43 V nenpHas TEIUIOTA IJIABJIECHUS buGnuorexa [IOK
o ' https://m.eds00.ru/ffoc6708
CyOnumarus
bubnunoreka LIOK
44 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/F0c6820
DJIeKTpU3alus TeJl. DICKTPUUECKUN
45 3apsij. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))J'I HOBO HIfKI/I 38.12))H buGnuorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIECKTPUUIECKOTO 3apsiia
B3aumonerictBue 3apsiioB. 3aKoH
47 Kymnona. TouedyHnIN »i1eKTpUdYeCKUi buGnuorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmuoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 mod. Ilorernman. Pasuocts bubnmorexa [TOK
) AL, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 BJE:KT I([)CTaTI/I‘IGI([:KOM nolle bubnuorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 Onektpoémkoctb. Konnmencarop bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnrmnapara, CTpyHHOro mpuHTepa.
DINeKTpOCTaTUYECKas 3alIHTa.
3a3eMyIeHHE AIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma it
y4dacTka 1enu

56

[TocnenoBarenbHOE, NAapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

bu6anoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 momHOCTH
ANEKTPUUECKOr0 TOKA. 3aKOH
[xoyns-Jlenna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a1 TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUSI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0



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

DNeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh

59 COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DNEKTPUUECKUM TOK B BaKyyMe.
CBoiiCTBA JIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, HX COOCTBEHHAS

61 Y IIPUMECHAsl IPOBOAUMOCTb. Bu6muoteka [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAx U

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnmnorexka HOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBINA U but6mmoreka [IOK
HECaMOCTOSITEIIBHBINA pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Lazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubmuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok bu6nuorexa [IOK
«DNEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme

66 «Qnekrpocraruka. [locTosHHbII bubnuoreka [IOK

3NEKTpUYECKU TOK. TOKHM B
Pa3INYHBIX CPENAX»

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
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PesepsHblit ypok. KonTponbHast Bu6mmoteka [JOK
67 1
pabora 1o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBHeIit ypok. O000marommii bu6muoreka [IOK
68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
ITocTossHHBIE MAarHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIWU
MaruutHoe 1oJie MpOBOIHUKA C

5 TokOM. OmBIT DpcTeaa. 1 bubnunoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGoparopHas pabora «3yueHnue

3 MaFHETHOf")O nois[ KaT KI/Iy: 1 1 bubmmorexa [IOK

y https://m.edsoo.ru/ffOc98fe
TOKOM)»
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnast pabota 1 1 bubnnorexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»

JlelicTBHEe MarHUTHOTO II0JIS Ha
5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubnuorexa [IOK

yactunty. Cuna Jlopenma. PaGora
cuiel JIopeHia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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DJNIeKTpOMarHuTHasE WHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JICKTPOMArHUTHOW WHYKITAN
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHW)

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

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. J/1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISl KATYIIKU C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

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

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHAs ME€Yb

10

Ob6o6maromuit ypok «MarHutHoe
nose. DIeKTpOMarHUTHAs

VHIYKIUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota mo Teme
«MaruuTtHoe 10JI€E.
DNIeKTPOMarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE

bu6mmorexa [IOK
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

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HEprun

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Neproa MaJbIX KOJIeOaHH rpy3a
Ha HUTH OT JYIMHBI HUTHU U MacChl
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJIeOaHHs B HCaTbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.

CI/IHYCOI/II[aJ'IBHI:Jﬁ HepeMeHHLIfI TOK.

MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPIUU



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 DIEKTPUIECKOIO
3BOHKA, F€HEepaTopa NepeEMEHHOTO
TOKA, JINHUH 3JIEKTpoIeperad

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

20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BONHEL. [lonepeunsie u
MIPOJIOJIBHBIE BOJTHBI

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

22

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

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

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHAIIBI paTuOCBA3Y U
TeneBueHus. Passurue cpencrs
cBs3u. Paguonokanvs

25

KontponbHas padota «Konebanus u

BOJIHBD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonuHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOU Cpee.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoreka [JOK
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
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OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmumorexa [IOK
[IpenenpHbIN yroJ MoJgIHOTo https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHUS
29 JlabopaTtopHas pabota «M3mepeHue bubnmoreka [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0pakeHuit
30 B sinH3e. DopMysa TOHKOHN JIMH3EI bubmmorexa [JOK
' Y ' https://m.edsoo.ru/ffocddle
YBennyeHue JuH3bI
JlaGopaTopHnas pabota
31 «HccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus ceeta. ClI0KHBIN COCTaB
30 6emnoro csera. Lser. JlaboparopHas
pabora «HabmrogeHue aucnepcun
CBETa»
33 Nntepdepenuus ceta. Audpaxius bub6nuoreka [IOK
cBeta. [ludpaknuonnas pemérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTpoiicTBa
35 U YCJIOBHS UX 0€30I1acHOTO
IPUMEHEHHS
36 ['paHuIbl TPUMEHUMOCTH bub6nuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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[TocTynartel cienuanbHOU TEOPUU

OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BuGmorexa LIOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIICHUE JITHHBI
OHeprus U UMIYJbC
38 pENATUBUCTCKON YacTullpl. CBs3b bubnuoreka [IOK
MAacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTtponpnas padora «OnTuka.
39 OCHOBBI CHIEIMATBHON TEOPUHU Bubmiorexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAHUE Eub 1OK
noIMoTeKA
41 .0 A.T.
Qorosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHeHHE
42 SﬁHMTegHa L[H(I:{(b(bOToa(b(geKTa Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Jasnenue cBera. OnwiTe I1. H.
43 JleGeneBa. XuMudeckoe J1eHCTBHE Bubmiorexa LIOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpocTsa u
a2 PaKTUIECKOe IPUMECHEHHE:

dboTornemMeHT, GOTOATIUHK,
CoNTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Perenne 3agau 1mo reMe «DJIeMEHTHI

bubmuorexa [JOK

4 KBAHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ffOdOafa
Wznydenue u nornomeHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnnorexa [JOK
YPOBHSI SHEpruu Ha Apyroi. Bunbl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosiHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHUE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3iydeHus. BausHue
pPaIuoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubnuotexa [JOK

DIIEKTPOHHBIN U MO3UTPOHHBIN
6era-pacnan. ['amma-uzinydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
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53

DHeprus CBA3U HYKJIOHOB B SJIpE.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI IEPHON
SHEPreTUKU

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

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPErUCTpaluK dJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nYeCcKOil KapTUHBI MUPa»

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

55

Bun 3sé3anoro neda. Co3sesnus,
SAPKUE 3BE3/bI, INIAHETBI, UX
BuauMoe asuxkenne. ConHeunas
cucTreMa

56

Counnne. ConHevHasi akTUBHOCTb.
Ucrounuk snepruu ConHua u 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NIOCJIE0BATENBHOCTH. BHyTpeHHEE
cTpoenue 3B€311. CoBpeMeHHbIe
MPEJICTaBICHUSI O IPOUCXOXKICHUU U
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