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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOLIEro
o0Opa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MporpamMmmel, rpeacraBieHHbix B PI'OC
COO, a rtaxxe ¢ yuérom (QenepaabHO pabodeil MmporpamMMbl BOCIUTAHUSA U
KOHUENUMHU TpenogaBaHusi yueoHoro npeamera «dusnka B 00pa3oBaTeIbHbIX
opranm3anusax  Poccuiickoi ~ ®denepannu, — peamu3ylOIIMX  OCHOBHBIE
o0pa3oBareabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMbl 1o (PM3HKE HampaBieHO Ha (OPMHUpPOBaAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyvatouuxcss 10—11 kmaccoB mpu
oOydennn wuXx ¢u3nuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNpHOCTHOrO  noaxona. Ilporpamma 1mo  ¢Qusuke  COOTBETCTBYET
tpeboBanusam PI'OC COO k maaHUPyeMbIM JUYHOCTHBIM, MPEIMETHBIM H
MeETanpeaMETHBIM pe3yabTaTaM OO0yUeHHs, a TAK)KE€ YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluy  MEXIPEIMETHBIX CBA3€d (PU3MKH C €CTECTBEHHO-HayYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hel omnpenensioTcs OCHOBHBIE LENH H3Y4YEHHS
¢u3MKKM Ha YpPOBHE CpeHEro odIiero o0pa3oBaHusl, IUIAHUPYEMbIE PE3YIbTaThI
OCBOEHHUSI Kypca (U3MKH: JMYHOCTHBIE, METAIpPEAMETHbIE, NMpPEeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUpPYEMBbIE pE3yJbTaTbl OCBOCHMsSI Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM YHUCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00 yUeHUs;

e cozaepxaHue yuyeOHoro npeamMera «duzuka» no rogam o0yyeHus.

®dus3uka KaKk Hayka O HamOoJiee OOIIMX 3aKOHaX MPUPOJBI, BBHICTYNAs B
KayecTBe y4yeOHOro MpeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIaa B
cucTeMy 3HaHuUW 00 okpyxatomeM wmupe. IkonbHbI Kypc Gu3Mkn —
CUCTEMOOOpa3yloImuil ISl  €CTECTBEHHO-HAyUHbIX Y4E€OHBIX IPEIMETOB,
NOCKOJIBbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosorueui, usmyeckoi reorpadueil m acTpoHOMUEH.
Hcnonb3oBaHUWE M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUM omperenseT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJNOTMH B cdepe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYUeHHs] HOBBIX MAaTepUaoB C 3aJaHHBIMU
CBOWCTBaMH M Jpyrux. M3yueHue (U3MKKM BHOCHUT OCHOBHOW BKJIaJ B
(GOpMHUpPOBAaHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa OO0y4arolumxcs, B
(opMUpOBaHHME YMEHHUW MPUMEHATh HAY4YHbIH METOJ TMO3HAHWS IIpU
BBITTOJIHEHUU UMU y4€OHBIX UCCIIE0OBAHUIA.

B ocHOBy kypca ¢u3MKM IS ypOBHS CpeaHEro 0OIero oOpa3oBaHUs
HOJIOKEH PAN WIEH, KOTOpbIE MOYKHO paccMaTpuBaTh KakK MPUHLMIIBI €ro
MTOCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCSI JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepUall U3 BCEX pa3fesioB (PU3MKU, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOW, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (U3HKU
00beIMHEH BOKpYr (¢u3nueckux Teopuid. Beaymmm B Kypce sBisieTcs
(opMUpOBaHUE MPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanmuzanus npenanoyiaraeT HCIoJIb30BaHUE
I'YMaHUTAapHOTO MOTEHIMaNa (PU3NYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHUS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMUECKUMH MTPOOIIeMaMHu.



Hoes npuxnaonou Hanpaenennocmu. Kypc ¢Gu3uku mpeanonaraet
3HaKOMCTBO C INHPOKHM KPYrOM TEXHHYECKMX M TEXHOJIOTMYECKUX
PWIOKEHUM U3Y4E€HHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl TOCPEICTBOM BBEIACHHS JJIEMEHTOB
COZEpXKaHMsl, TOCBALMIEHHBIX HKOJOTUYECKUM TMpoOiIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKW U TEXHOJOTUM, a TaKKe OOCYKIEHUS
npoOJieM  palMOHAILHOTO  MPHPOJONOJB30BAHUS U JKOJIOTHUYECKOM
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3UKHA Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SBISIIOTCSA Pu3nyeckue Teopuu (HopMUpoBaHUE MPEACTABICHUHN O
CTPYKTYpE TTOCTPOCHUs (PU3NIECKON TEOpHH, POIH (PyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIWAIOB B COBPEMEHHBIX TMPENCTABICHUSIX O TPHUPOJE, TPAHUIIAX
OPUMEHUMOCTH TEOPUM, [JIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN H
IIPOLIECCOB).

CucTeMHO-ICATEILHOCTHBIN MOAXO0A B Kypce (HU3MKK peanusyeTcs
OpeXJIe BCEro 3a CU€T OpraHu3aliu SKCIEPUMEHTAIBHOU JeATEIbHOCTU
oOyuaromuxcs. st 0a30Boro ypoBHs Kypca (U3MKH — 3TO HCIIOJIb30BaHUE
CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOphle B MporpamMme 1o (U3UKE OOBEIWHEHBI B OOIIMNA CIHCOK
YYEHUYECKUX MPAKTUYECKUX pPaboT. BrineneHne B yKa3aHHOM IE€pEUHE
1a00paTOPHBIX pabOT, MPOBOAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU  00pa30oBaTeIbHOIO Mpolecca MCXOAs U3  OCOOEHHOCTEH
IUTAHUPOBAHUS U OCHaleHusi kabunera Qusuku. [Ipum sTomM obecrieunBaercs
OBJIQJICHHE OOYYAIOUIUMUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE HW3MEPECHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYHMH M TIOCTAHOBKY OIMBITOB IO
IPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHMMaHuEe yAemseTCs PEIICHUI0 PAacu€THBIX M KadeCTBEHHBIX
3amad. [Ipu aToM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO
3aJaHHOW (U3UYECKOM MOJENBbIO, TO3BOJISIOUIME TMPUMEHSITh H3yYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U WHTETPUPYs
3HaHWS W3 pa3HbIX pas3fenoB. JIIs KadecTBEHHBIX 3a7ad MPUOPUTETOM
SBJIAFOTCSL 3a/IaHMsI Ha OOBSCHEHWE TMPOTEKaHUs (UINUYECKHUX SBJICHUM U
MIPOLIECCOB B OKpY:KaloIIeH KU3HU, TPeOyoIIe BrIOOpa PU3MUECKON MoJenu
IUI CUTYalluu TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpeboBanusiMu PI'OC COO k wmarepuaibHO-
TEXHHUYECKOMY OOecleueHn0 y4eOHOro mpoliecca 0a30Bblil YpOBEHb Kypca
¢u3MKM Ha YpPOBHE CpPEIHETO OOIIEro 0oO0pa30BaHUS JIOJDKEH H3YydaThCsl B
YCIOBHSIX MPEIMETHOTO KabMHeTa (PU3UKU WM B YCIOBUSAX WHTETPUPOBAHHOTO
KaOWHeTa MPEeIMETOB ECTECTBEHHO-HayyHOro Iukia. B kaOuHere ¢usnuku
JOJDKHO OBITH HeoOXxonuMoe j1abopaTtopHoe 00OpyHOBaHUE ISl BBHITIOJHEHHS
yKa3aHHBIX B TMpOrpaMMe MO (PHU3UKE YYEHHUYECKHX MPAKTUUYECKHX paboT u
JE€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHCTpanmoHHoe 000pyaoBaHue (OPMUPYETCSI B COOTBETCTBUU C
MPUHIIUIIOM MHMHUMAJIBHOW JIOCTATOYHOCTH M 00ECMeYrBaeT MOCTAHOBKY
NEPEYUCICHHBIX B IMporpamMme 1o (U3MKE KIIIOYEBBIX JEMOHCTpAIUd st
UCCIIC/IOBAHUSA M3y4aeMbIX SIBICHHM W MPOIECCOB, OMIMPUUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHME IJIsi YYEHUYECKUX MPAKTUYECKUX pabOT
dopMupyeTCst B BUJIE TEMAaTUIECKUX KOMIUIEKTOB M 00ECIeUnBaeTCs B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
1abopaTopHOr0 000pYJOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(PPOBBIX MTPHUOOPOB, a TAKIKE KOMITbIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE€ HU(PPOBBIX J1aOOPATOPHIA.
OCHOBHBIMM LIENISIMU U3y4€HUS (U3KUKH B 00111eM 00pa30BAHUU SBISIOTCA:

dbopMupoBaHUEe HMHTEpPeca M CTPEeMJICHHS OOydYalomUXcs K HAyYHOMY
W3YYCHHUIO MPHUPOJIBI, PA3BUTHE MX HHTEIUICKTYadbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHEC TPEJICTABJICHHA O HAydYHOM METOAC TO3HAHUS U
(dbopMUpOBaHUE MCCIICAOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHUSIM,

dbopMupoOBaHHE HAYYHOIO MHPOBO33PECHHS KaK pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHS MaTepuu U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMuUpOBaHWE YMEHUU OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM
(bu3MYECKUX 3HAHMIA U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHue NPEACTaBICHUN O poJid (DU3MKHU I Pa3BUTHUSA APYTHUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA.

JlocTkeHne 3TUX 1enei 00ecreynBaeTcsl pelieHueM ClIeyouuX 3a1ad B
Ipolecce u3y4eHus Kypca (pU3uku Ha YpOBHE CPEIHET0 00Iero 00pa3oBaHuUs:

NpUOOPETEHHE  CHCTEMBbI  3HAHWUKW 00  o0mmX  QU3NYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAX, TEOpHAX,  BKIKOYAas  MEXAHHKY,
MOJIEKYJSIDHYIO (PU3UKY, SJEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(U3UKH;

dbopMUpoBaHUE YMEHUN TMPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SIBJICHUW B TMPUPOAEC U JJS TPUHITHUS
MPAKTUYECKUX PEIICHUN B MIOBCEAHEBHOM KU3HU,

OCBOEHHME CIIOCOOOB pEIICHUs pa3jMyYHbIX 3a7ad C SIBHO 3aJaHHOMN
¢busnyeckoil MoJeNnblo, 3a7ad, MOAPA3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3/laHne PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4U;
MOHUMaHUEe (PU3NYECKUX OCHOB W MPUHIIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOMCTB UM  TEXHOJOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPYKaOIIYyIO CpeNy;

OBJIaJICHUE METOAAMHU CAMOCTOSITEIbHOTO TIJIAHUPOBAHUS U TIPOBEACHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIIUU UHPOPMAIIUH,
OIIPEJETIEHNS JOCTOBEPHOCTH MTOIYYEHHOIO PE3yJIbTAaTa;

CO3/1aHue YCJIOBHM IS pa3BUTH YMEHUU IIPOEKTHO-
MCCIIEA0BATEINBCKOW, TBOPUECKOU ESTEIBHOCTH.

Ha usyuenune ¢usuku (6a30BbII ypOBEHBH) HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoauTcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kmacce — 68 yacoB (2 4yaca B HECIIO).

[Ipeqnaraemserii B mporpamMmmMe mo (U3HKE TepedeHb JTabopaTOpHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JElaeT BHIOOP
MPOBENICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0coOeHHOCTEe! 00 yJaromnmxcs.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUSA

®dusuka — Hayka o npupone. Haydnble MeTOAbl TO3HAHUSA OKPYXKAOLIETO
mupa. Ponp skcnepumeHTa W TEOPUM B MPOLECCE IO3HAHUS IPUPOIBI.
DKCHepUMEHT B (PU3HKE.

MonenupoBanne GU3HMUECKUX SIBJICHHUN U TTpoiieccoB. HayuHble TUTIOTE3HBI.
duzndeckue 3aKOHbl W TEOpUU. ['paHUIBI TPUMEHUMOCTH (HU3UIECKUX
3aKOHOB. [IpyHIIUTI COOTBETCTBUSL.

Pomnb 1 mecto ¢usuku B popMupoBaHUM COBPEMEHHONW HAYYHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBeie ¥ TU(PPOBBIE H3MEPHUTEIBLHBIE MPHUOOPHI, KOMIBIOTEPHBIC
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, cCKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTB) H
YCKOPEHUE MAaTepUaIbHOM TOYKH, UX MPOCKLIHUH HA OCU CHUCTEMBI KOOPAMHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOpEHHOE TPsIMOJIMHEHHOE NBIKeHue. [ paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, INYTH U I[EPEMELICHUS
MaTepUAIIbHON TOYKH OT BPEMEHH.

CBoOogHoe majeHue. Y cKkopeHrue cBOOOHOTO IaICHHUS.

KpuBonuueriHoe nBuxkeHue. JIBH)KEHHWE MaTE€pUAIBbHOW TOYKM IO
OKPY)KHOCTH C IIOCTOSSHHOW II0 MOIYJIO CKOPOCTBHO. YTJOBasi CKOPOCTb,
auHelHas ckopocThb. Ilepwmom m vactora oOpamienus. LleHTpocTpeMurenbHOe
YCKOpPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETD,
JBUKEHHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMATUYECKUX
XapaKTEPUCTUK JBHKEHUS.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIb30BAaHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenve nBukeHus Tena, OPOLIEHHOrO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJICHUS.

HamnpasneHnne CkopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yueHne HEpPaBHOMEPHOIO JBMXKEHHUS C  LEIbK  ONpEACICHUS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIY MNYTSIMH, MPOUACHHBIMU TEJIOM 3a
IIOCJIEA0BATEIIbHBIE PABHBIE MPOMEXYTKHM BpPEMEHU MPU PABHOYCKOPEHHOM
JBH>KEHUM C HAYAJIbBHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydenue IBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

N3ydenune nBMKEHHS Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[IpuHonn  otHOocuTenbHOCTH ['amunes. llepseiii  3akoH  HproToHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpununun cynepno3unuu cui. BTopold 3akoH
Herorona pgns  wmarepuanbHOM TOukd. Tperuid 3akoH Hbprotona g
MaTepuaIbHbIX TOYEK.

3akoH BceMmupHOro TtaroteHus. Cuna Ttskectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Buawsl TpeHust (MOKOs, CKOJbXeHUs, kaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduuuent
TpeHus. Cuia COMpOTUBIICHUS TPU ABUKEHUHU TeJla B )KUIKOCTH WIIH rase.

[ToctynarenbHO€ U BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPAOIO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaimieHus. Ilnedo cumel. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOJIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHue NHEpLUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHune cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpEeHHOM MOABbEME U HAJCHUM.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VY cnoBus paBHOBeECHS TBEPOro Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophuvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAKJIOHHOM IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BOBHUKAIOIIUX B MIPY>KUHE U
PE3MHOBOM 00pas3Iie, OT ux AchopMaIuu.

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOrO Tela, HMMEIOUIETO OCh
BpaIcHUsI.

Tema 3. 3akonwl coxpanenusn é mexanuke

Nmnynsc maTepuaibHOM TOYKM (T€na), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynec cuiibl 1 M3MEHEHHE UMITYJIbCa TeNla. 3AaKOH COXPAHEHHS UMITYJbCA.
PeaktuBHOE 1BHXKEHHUE.

Pabota cunbl. MOIIHOCTE CHJIBL.

Kunernueckasi sHeprusi mMaTepuainbHOil Touku. Teopema 00 M3MEHEHUHU
KUHETUYECKOW YHEPTUU.

[TorennmaneHas DHEPIUs. IToreHumaneHas DHEPIus yIpyro
nehopMUpOBaHHOW TNpykuHbl. [loTeHuManbHas dHeprus Teiaa BOIU3U
ITOBEPXHOCTH 3EMIIH.

[loTeHuuanbHple W HENOTEHUHMaTIbHbIE  cwibl. CBsi3b  pabOTHI
HEMOTEHUUAJIbHBIX CUJ C U3MEHEHUEM MEXAaHMYECKON SHEPIHMU CUCTEMBI TEIN.
3aK0OH COXpaHEHUSI MEXaHUUECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoucTBa U NPaKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
NPY>KUHHBIM MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.



PeakTuBHOE OBIDKEHHE.

[lepexoa moTeHIMAIBHON SHEPT UM B KHHETHYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

N3ydyenune abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C H3MEHEHHEM MEXaHHYECKOH
SHEPI'uM Tea Ha IPUMEPE PACTKEHUS PEZUHOBOTO KIyTa.

Paznen 3. MosekyasipHasi pU3UKA U TEPMOIAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE TIOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU U HUX
ompITHOE OOocHOBaHme. bpoyHoBckoe paBuxenue. Judbdysus. Xapaxrep
JNBIKEHUS M B3aMMOJECHCTBHUS YACTHI] BewlecTBa. Monenu CTpPOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATUX
Monenend. Macca u pazmepsl MoJsiekysd. KommuectBo BemiecTBa. [locrosHHas
ABorapo.

TeruioBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkama
temneparyp Llenbcus.

Mopgens wupeanbHoro Tra3a. (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETHUYECKOW TEOPUH HJCANbHOro ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpeaHEld KWHETUYECKOW SHEPruM TEIJIOBOrO ABWKEHUA dacTtull ra3a. [llkama
temneparyp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHUEe MeHaeneeBa—
Kuaneiipona. 3akon [lansrona. M3onporecchl B HACAIBHOM Ira3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduueckoe mpeacTaBiICHUE  H3OIMPOIECCOB:
U30TepMa, U30X0pa, n300apa.

TexHuueckrne YCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BelecTBa, (oTorpadpuu
MOJIEKYJI OPTraHUYECKUX COSTUHECHMUIA.

OnbiTel 10 U PY3UHN )KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKCHHUSI.

Mogaens onbiTa lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOT O
B3aUMO/ICIICTBUSI.

Mogenb, HILTIOCTpUpYIOLIAs NPUPOAY IABICHUS ra3a Ha CTEHKH COCYAa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HACAIBHOTO rasa,
M30IPOIIECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Ornpenenennrie Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  IapaMeTpaMu  COCTOSIHUS
Pa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamuKu

TepmoanHamuyeckas cucrema. Buaytpennss SHEPIUs
TEPMOJUHAMHUYECKOM CUCTEMBI M crnocoObl €€ wu3MeHeHus. KonnuecTBo
TEIJIOTHl M pabota. BHYTpeHHSE 3HEprusi OJHOATOMHOTO HJICATHHOTO Trasa.
Buael Temonepegaun: TEIIONPOBOAHOCTb, KOHBEKIUS, U3TydeHUE. Y IeTbHAs
TEMI0EMKOCTD BelecTBa. KonuecTBo TEMJIOThI MpU TeIUIonepeaaye.



[lonsitue o0 ammabatHOM mporecce. llepBhlid 3aKOH TEPMOJUHAMUKHU.
[IpuMeHeHue epBOro 3aKoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMoCTh Mpo1eccoB B MPUPOJIE.

TennoBble  MamuHbl.  [IpyHOUNBI  IEUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanus >HEpPruM B TEIUIOBBIX MammuHax. KoadduimeHT mosiae3Horo
nerctBus TeruioBod mamuHbl. [ukn KapHo u ero kosd@uiueHT mone3Horo
JEUCTBUS. DKOJIOrHYECKHE MPOOJIEMBbI TETLNIOIHEPTETHKH.

TexHnueckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHET'0 CropaHusi, ObITOBOM XOJIOAWJIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW DHEPruu Tejla MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKu U3 OYTBHUIKM MO/ JIEWCTBHEM CKAaTOro BO3AyXa, HarpeBaHue s(dupa B
JaTyHHOU TpyOKe MyTéM TpeHUs (BUICOAEMOHCTpAIIHS).

N3MeHeHne  BHYTpEHHEW  SHepruM  (TeMiepaTrypbl) Tela  IpHu
Terionepeaaye.

OnpiT 1o anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBUraTeisi BHYTPEHHEro CropaHus,
PEaKTUBHOI'O JIBUTATEIS.

Yuenuueckuit oxcnepumenm, rabopamopnule padbomul

N3mepenue ynenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnibie cocmoanua eewyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHjaeHcalus. Mcnapenue u kuneHue. AOCONMIOTHAs
Y OTHOCUTEJBHAS BJIAXKHOCTh BO31yXa. HacellleHHbIN map. Y aenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JTaBJICHUS.

Tépnoe teno. Kpucrammuyeckue u amopdubie Tena. AHU30TPONUs
CBOMCTB KpucTtaiuioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepUabl.
[InaBnenue u KpucTayuM3anus. Y IeJbHas TeIuioTa tiaBieHus. Cyomumarusi.

VYpaBHeHue TeroBoro OanaHca.

TexHnueckrue ycTpoHCTBa U MPAKTHUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU MOJYYEHUSI COBPEMEHHBIX MaTEpPHAIIOB,
B TOM YHUCJIE HAHOMATEePHAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MapOB.

Kunenue npu noHuXKeHHOM JIaBJICHUU.

CriocoObI 3MepeHus BIaKHOCTH.

HabntoieHrie HarpeBaHus U MIIABJICHUS! KPUCTALTMYECKOTO BEIIECTRA.

JleMoHCTpalys KpUcTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3MmepeHue 0OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. diaekrpoanuHaMuka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. JJEKTPUUYECKHil 3apsald. [IBa Buaa 3IEKTPUYECKUX
3apsiaoB. [IpOBOMHUKH, NUAINEKTPUKUA U MOJYIPOBOAHUKHU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. TouyeyHbIl 3I€KTpUUYECKUi
3apsia. DneKkTpuueckoe noje. Hanpssk€HHOCTE 3nekTprudeckoro nods. [Ipunuun
CYIEPIIO3ULIAU DJIEKTPUUYECKUX TOJIE. Jlnaun HaNPSKEHHOCTH
3JIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro mossa.  [loreHuman. Pa3HocTh
NOTEHIUAIOB. [IpOBOAHMKM W IHMAJIEKTPUKH B HIIEKTPOCTATUYECKOM IOJIE.
JupnekTpryeckasi IpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD TIJIOCKOT O
KOHJIEHCATOpa. DHEPrus 3apspKEHHOTO KOHIEHCATOPA.

TexHuyeckne ycTpolcTBa M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI,
ANEKTPOMETP, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOpP, KOMMPOBAJIbHBIN anmnapar, CTpYHHBIN OpUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE IOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DJIeKTpOoCcTaTUYECKas 3alluTa.

JIMPNEKTPUKH B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIoNaau
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3Mmepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTPUYECKUI TOK. YCJIOBHS CYLIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 11 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHHE. Y IEIbHOE CONPOTUBICHUE BEIECTBA.
ITocnenoBaTenbHOE, MApAILIEIBHOE, CMEIIAHHOE COEUHEHNE TPOBOHUKOB.

PabGora »snektpuueckoro Ttoka. 3akoH Jlxoyns—Jlenna. MoiHOCTb
AIEKTPUYECKOIO TOKA.

DNEeKTPOABHIKYILAs CHJIA U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
3akon OMma nns monHOM (3aMKHYTOM) 3iekTtpudeckol uenu. KopoTkoe
3aMbIKaHHE.

DNEeKTpOHHAass  NPOBOAUMMOCTb  TBEPABIX  METALIOB.  3aBHUCHMOCTH
COINPOTUBJICHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W NPUMECHAas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKMid TOK B pacTBOpax W  paciulaBax dJIEKTPOJUTOB.
DNEKTPOTUTHYECKAS TUCCOLMALMS. DIEKTPOIIU3.

DJIeKTpUUECKUd TOK B ra3zax. CamMOCTOSTENbHBII U HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [na3zma.

TexHuyeckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIepMETD,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKA, JJIEKTpPOHArpeBaTesbHbIe MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPHUOOPHI, TEPMOMETP CONPOTUBIEHUSA, BaKyyMHBIH
IUOJl, TEPMUCTOPl U  (OTOPE3UCTOPBI, MOJIYIPOBOJHUKOBBIA  JTHOJ,
rajbBaHUKa.

Jlemoncmpayuu

W3mMepeHure cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS LIWJIMHAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IJIOLIAH ITONIEPEYHOr0 CEYEHUS U MaTEPHAIIA.

CmemaHHoe COeIMHEHUE TPOBOTHUKOB.



[IpsmMoe w3MepeHne JSIIEKTPOABMKYIIEN CHIbl. KOpoTkoe 3aMbIKaHWE
raJbBaHUYECKOT' 0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOIBHKYIIEN CHITBI MICTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6mroienue aiexkTposusa.

MesknpeaMeTHbIe CBSI3H

N3yuenune kypca pusmnku 6azoBoro ypoBHs B 10 Ki1acce ocylIecTBIsETCS C
Y4ETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MAaTEMAaTHKH,
OuoNI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHEM METOJ0B HAyYHOIO
NO3HAHUS: SIBJICHHE, Hay4HbII (DaKT, runoresa, puU3ndeckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHUue CUCTEMBbl YpaBHEHUM, JMHEHHas (QYHKIIHS,
napabona, runepOosa, UX TpapUKM U CBOWCTBA, TPUTOHOMETPUUECKUE
GyHKUIUHA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U X MPOEKIMHU HA OCH KOOPAUHAT,
CJIOKEHUE BEKTOPOB.

buonoeus: mexaHnueckoe IBUKEHHWE B JKMBOW mnpupone, Iuddysus,
OCMOC, TEIUIOOOMEH KHUBBIX OPraHuW3MOB (BUIBI TEIUIONEpPEauH, TEIIOBOE
paBHOBECHE), SJICKTPUUECKUE SBJICHUS B )KMUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJEKY,
MOJIb BELIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEll,
KUIKOCTEN M Tra3oB, 3JEKTPUUECKUE CBOMCTBA METAIIOB, JEKTPOJUTHUYECKAS
QUCCOLMALINS, TAJIbBAHUKA.

l'eoepaghus: BMaXHOCTh BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHHUM C MCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOJUIMITHUKH, HCIOJNH30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHHUKE (pakeTra, BOAOMET W APYrue), ABUIATEIb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBOW XOJOIWIbHUK, KOHAMIIMOHED,
TEXHOJIOTMU  IIONYYEHUS COBPEMEHHBIX MaTrepuajoB, B TOM  YHCIE
HAaHOMATEpUAJIOB, WM  HAHOTEXHOJOTMH,  JJIEKTPOCTATUYECKAsl  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTEIbHbIE  MPHUOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,
raJlbBaHUKA.

11 KVIACC

Paznen 4. diaekrpoanuHaMuka

Tema 3. Maznummnoe noJie. IneKmpoMazZHUMHAA UHOYKYUA

[ToctositHHbIE MarHuTHL. B3auMonaeicTBHE MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. Bektop mMarHuTHOM WHAYKIMU. lIpuHIun cynepro3unuun
MAarHWTHBIX TOJIEH. JIMHUYM MarHUTHOM MHAYKUWU. KapTuHa JIMHUI MarHUTHOW
WHYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oj€ NpOBOAHMKA C TokoM. KapThHa JHMHUN HUHIYKIIUU
MAarHUTHOTO MOJIS IJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO



NPOBOJAHUKA, KaTyllkh ¢ TOKoM. OmnbelT Opcrena. BzaumogeincTBue
MPOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOy/Ib U HallpaBJICHHE.

Cuna JlopeHua, €€ mMoaynb W HampasieHHE. J[BMXKEHUME 3apsKEHHOU
YacTHUIIbl B OJHOPOAHOM MarHuTHOM mnoje. Pabota cunbl JlopeHiia.

SlBiieHnEe 3NEKTPOMAarHUTHOW HHAYKUUHU. [IOTOK BEkTOpa MarHUTHOM
VWHIYKIAW. OJIEKTPOABIKYIIAs CUila HMHAYKUUHA. 3aKOH DJIEKTPOMATHUTHOU
unaykiuu dapanes.

BuxpeBoe siekTpuueckoe mose. DIEKTPOABWKYIIAs CHJla MUHIAYKIUUA B
MPOBOJAHUKE, JBHXKYILIEMCS MOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SfIBI€HME CAMOMHIYKLIHMHU. OJIEKTPOABUXKYIIAs Cujia
CaMOMHIYKIWH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNIEeKTPOMArHUTHOE TOJIE.

TexHnueckrne yCcTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHAYKIITMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O MY4YKAa MArHUTHBIM TTOJIEM.

JIvHuKM MHAYKIIMYA MarHUTHOTO MOJISL.

B3anmogelicTBuE ABYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTh  DJIEKTPOABWKYIIEH CWJIBl HMHIAYKIUH OT  CKOPOCTHU
M3MEHEHHUSI MAarHUTHOT'O MOTOKA.

SIBieHne CaMOMHIYKIINU.

Yuenuueckuu saxcnepumenm, 1abopamophvie pabomul

N3y4yeHre MarHuTHOTO TMOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKITUU.

Pa3nea 5. Kosredoanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUMHbIE KOJEOAHUS

Konebarenprnass cuctema. CBOOOIHBIE MEXaHWYECKHE KOjIeOaHUS.
[Mapmonunueckue konebanus. Ilepuon, yactora, ammuuryaa u (asa KojaeOaHui.
[IpyxuHHBIN MasITHUK. Maremarnueckui MAasiITHUK. YpaBHeHHE
rapMOHMYECKUX KojeOaHui. I[IpeBpamieHue HHEPruuM NpU TAPMOHUYECKHUX
KOJIeOaHUSX.

Konebarenbubiii kOHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KoJieOaHUs B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpE. AHAIOrus MEXAYy MEXaHUYECKUMHU U
ANEKTPOMarHuTHeIMU Koyiebanusamu. dopmyna Tomcona. 3akoH coxpaHEHHUs
SHEPIruu B UJICAJIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpeacraBnenue 0  3aryxarlomux  KojebaHusiX.  BbIHYyXXIeHHbIE
MexaHudeckue konebanusi. Pe3zoHanc. BbviHyXIeHHbIE 5SJIEKTPOMArHUTHBIC
KOJIeOaHusI.



Ilepemennsblii TOK. CHHYCOMIANBHBIM IIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKA. AMIUIMTYIHOE M JCHUCTBYIOIIEEC 3HAUEHHE CHUJIbI TOKAa U
HAIPSKCHHUSL.

Tpauchopmatop. [IpousBoacTao, neperadya M HOTpedIieHue
DJIEKTPUYECKOW  DHEPIrUH. OKOJIOTMYECKWE PUCKHM TIPU  ITPOU3BOICTBE
aneKkTpodHeprun. KynpTypa MCHoJib30BaHUs JEKTPOIHEPTUH B MOBCEAHEBHOM
KU3HH.

TexHnueckrne yCTpOWCTBA W NMPAKTUYECKOE NMPUMEHEHUE: DIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanrue mapaMeTpoB KoJIeOATENbHOW CUCTEMbl (MPYKUHHBIA WM
MaTeMaTU4ECKUI MasTHHUK).

Hab6mtoenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Habmronenne pesonanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH)
JUIS 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHc mnpu nOCIENOBATEIIBHOM COCAUHEHUM PE3UCTOPA, KaTyHIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTPONepeIadH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJia MaJIbIX KOJICOAHUN Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MACChI IPpy3a.

HccnenoBaHne NEpeMEHHONO TOKa B ILENM M3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60IHbL

MexaHnnueckue BOJHBI, yclioBUs pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHUs: W JJMHAa BOJHBL llomepeuHble W TPOAOIBHBIE BOJIHBI.
WnTtepdepenus u qudpakiuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3Jy4EHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuasi opuentanusi BekropoB E, B, V B 31eKTpOMarHuTHOI BOJIHE.
CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIIEHUE, MOJIIPU3ALINS,
audpakuus, uarepeperius. CKOpoCTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxayna 3MeKTPOMarHUTHBIX BOJIH. [[pyMeHeHne 3JIeKTpOMarHuTHEIX BOJIH
B TEXHUKE U OBITY.

[IpuHOMIBI paguOCBA3HU U TENEBUACHU. Paguonokamnusi.

DIEKTPOMATrHUTHOE 3arpPS3HEHUE OKPYKAOIIEH CPEBI.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKA B TEXHHKE W MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, TenegoH, CBY-neub.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOJOJIbHBIX BOJIH.

Konebmomeecst Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH WU
Y4acTOTOM KoJIeOaHU.



HccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MpesIoMIIEHUE, NOIsIpU3alus, AuppaKiuus, UHTephEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpgamonuHerHOE pacnpoCTpaHEHUE CBETA B
OoHOpOoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxeHnue cBera. 3aKOHBI OTpaxkeHus cBera. [locTpoenne n3o0pakeHun
B IJTIOCKOM 3€pKaJe.

[Ipenomnenne cBeTa. 3akoHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszareinsb npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHplin yrou
MOJIHOT'O BHYTPEHHETO OTPasKEHUS.

Hucnepcus ceeta. CinoxHblii cocTaB 6enoro cera. LIBer.

CobOuparomue ¥ paccewBaronue JTUH3bL. ToHKas nwmH3a. DOKyCHOE
paccTosiHME U ONTHYEcKas cuiia TOHKOW JuH3bL. [locTpoeHune nzoOpaxeHuil B
coOuparonMx ¢ pacceuBaroluMx JuH3ax. DopMyna TOHKOM  JHH3BI.
VBeaudeHue, JaBaeMoe JIMH301.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wnatepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMIOAEHUS MAaKCHMYMOB M MHHHMYMOB B HMHTEp()EpEHIIMOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus ceera. AudpaxiyonHas pemérka. YciaoBue HaOII0ICHUS
[JIABHBIX MAaKCMMYMOB TMpU TAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: OYKH, JIyIIa,
doroanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TPEJIOMIIEHUE CBETA.
OnTtuyeckue mpuoOopBkI.

[TonHOoe BHyTpeHHEE OTpakeHue. Monelb CBETOBOA.

HccnenoBanue cBONWCTB M300paKEHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mtonenue natepdepeHium cBera.

Hab6monenne nudpakmum cBeta.

Habmronenne nucriepcuu cBeTa.

[TonyyeHune criekTpa ¢ NOMOIIbIO PU3MBI.

[Tomydenwne crekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEMIETKY.

Hab6ntoienre nosnsipuszanuu CBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3mepenue nmokasarens MpeJoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

HaGmronenue nucriepcuu cBeTa.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnnbl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. llocrynarsl
CIIEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCHTENBPHOCTh  OJAHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHUM U
COKpaIllcHUE JJINHBI.
OHeprusi 1 UMIYJbC PEISATUBUCTCKOM YaCTHUIIbI.



CBs3p MacCchl C DHEPrU€ld M HUMILYJIBCOM PEJIATUBUCTCKOM YaCTHUIIBL.
DHeprus MmoKosl.

Pazgen 7. KBanToBas ¢pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®oronsl. ®opmyna Ilmanka cBsizu sHepruu (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMNyJbC GOTOHA.

OtkpeiTe U uccinenoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl otorddexra. YpaBHenue DitHmTeriHa s potodddexra. «KpacHas
rpanuia» ¢porodddekra.

Jasnenune ceera. OnwiTel I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTO3JIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddekra.

Ceroguo.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -4acTHL.
[Inanerapnas mozens aroma. Iloctymarel bopa. W3nydenue u mormoiieHue
(GOTOHOB TIpHU MEPEX0/ie aTOMa C OJHOTO YPOBHSI PHEPruu Ha Jpyroil. Bumwi
cneKTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBorctBa wyactun. Bomabel e bpouma. KopnyckymsaphHo-
BOJIHOBOM yaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHuyeckue ycTpoWCTBa M IPAKTUUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHbIN
aHaiu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHEI J1a3epa.

HaOmonenue mmHelyaThIX CIEKTPOB U3TYyYEHUS.

Jlazep.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

Hab6mtoienue nuHeyaToro cnekrpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTBI, JT0Ka3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopna 1o ompenesieHHio  cocTaBa
panuoakTUBHOro u3nmydeHus. CBoiicTBa anbga-, Oera-, raMMa-H3ITy4dCHHS.
Brnusinue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA U HeTpoHa. Hykionnas monens simpa ['eitzendepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oronsr.

Anba-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTta-pacnaa. ['amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBsI3H HYKJIOHOB B siipe. AnepHbie cuiibl. [ledekT macce siapa.

Snepnsble peakiuu. Jlenenue u CUHTE3 €.

Snepnsiii peakrop. Tepmosiaepusiii cuHTe3. [IpoOieMbl M MEpPCIEKTHUBBI
SAIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalnbHble B3auMOAECHCTBUA. EQMHCTBO (DM3HUECKOW KapTHHBI
MHpa.

TexHuyeckne yCTPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: JO3UMETD,
kamepa BuiibcoHa, sjiepHbIi peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, iabopamopvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTuUs acTpoHoMHH. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMMUHU.

Bun 3Bé3nnoro Heba. Co3Be3nusi, spKue 3BE3JbI, MIIAHETHI, UX BUIUMOE
JBUYKECHHE.

ConHevyHas cucreMa.

Connue. Conneunasi akTUBHOCTb. Mcrounuk sHeprun CosiHIA M 3BE3J.
3BE3M1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpaMma «CIEKTPaJbHBIN Kiacc —
CBETUMOCTb». 3BE3/bl IJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JIJIs1 3BE3] TJIABHOW MOCJIEIOBATEIILHOCTH. BHYTpeHHEE CTpOCHUE
3BE311. COBpPEMEHHBIE MPEICTABICHUS O MPOUCX0XKACHUU U 3Bomtonnu CoiHua
U 3BE3J. DTaIlbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama [Nanaktuka. Ilonoxenue u auxenue ComHIla B
lNanaktuke. Tunbl ramaktuk. PangvoranmakTuku u kBaszapbl. UEpHBIE IBIPHI B
SAPAX TaJaKTHK.

Bcenennasi. Pacmmpenue Bcenennoit. 3akon XaO6ma. Paszberanue
ranakTuk. Teopus bosmpioro B3peiBa. PennkroBoe nsnyueHue.

MacirabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6monenus HEBOOPYKEHHBIM rJ1a30M Cc HCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUW JUIsl  ONpPEACNICHUs TOJO0KEHUS HEeOEeCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBepHOTO MONyIIapus U
SIPKHUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Mieunoro [1ytu.

O06o01mariee NOBTOPpEeHUE

Ponb Qu3uku U acTpOHOMUM B DKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLIMATTLHOM M ATUYECKON cdepax MeSTeIbHOCTH YeNOBEKa, POJb M MECTO
GU3MKH W acCTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTHHE MHpa, POJIb
¢dusnueckoit Teopuu B GOPMUPOBAHUM MPEICTABICHUNA O (PU3NYECKON KapTHUHE
MHpa, MeCTO (U3NUECKOW KapTUHBI MHUpa B OOIIEM psATy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUNA O PUPOE.

MesxknpeaMeTHbie CBA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiiacce oCyImiecTBIseTCs ¢
YU4ETOM COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MATEMAaTHKH,
OMOJIOTUHU, XUMUH, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAyYHOI'O
MO3HAHMS: SIBJICHWE, HAy4YHbIA (haKT, TUIoTe3a, (punyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIE]h, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUUYECKUE
byHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAQHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMHA HA OCH KOOPAMHAT,



CIIO)KEHHE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TpPU3HAKH
MOI00Msl TPEYroJIbHUKOB, OMNpPEEICHUE IJIOMAAN IUIOCKUX (Uryp m odbeéma
TEIL.

buonoeus: snekTpuueckue SBICHUSA B >KMBOW NpPHUPOAE, KoieOaTelbHbIe
JIBUKEHUS B KUBOM MpUPOAE, ONTHYECKUE SBJICHUS B >KUBOM MPHUPOE,
NENCTBUE PalUalli HA KUBBIE OPTaHU3MBI.

Xumusi: CTpPOCHHE aTOMOB M MOJCKYJ, KPHCTaUIM4ecKas CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHUSl KPHUCTAIIMYECKONM  PEIIETKH,
CIIEKTpaJIbHbIN AHAJIN3.

l'eocpagusa: wmarHuTHbBIE TONMIOCa 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKA3aHUE 3eMIICTPSICCHU .

Texnonoeus: JMHUN DIIEKTPOIEpPENad, TCHEPATOp MCPEMEHHOro TOKa,
3JICKTPOJABHUIaTe b, HHAYKIMOHHAS T1€4b, pafap, PagnoNpPUEMHHUK, TENCBU30D,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMDBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenMera «Du3nKa» Ha ypOBHE CPEIHETO OOIIero
oOpazoBaHusi (0a30BbIi  YpOBEHb) JIODKHO  OOECICUUTH  JIOCTHIKCHHE
CIICTYIOIINX JIMIHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX
PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIu4uHOCTHBIE pE3yJbTaThl OCBOEHHUS YydeOHOro mpeamera «Duznkay
JNOJKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTH  OOyYaroumuxcs
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHOW BHYTPEHHEM MO3UIMEH JHYHOCTH,
CUCTEMOM LEHHOCTHBIX OpPHUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LEHHOCTSIM POCCHUHCKOrOo  OOIlEecTBa,
pacIlMpEeHUEe IKU3HEHHOI'O OIbITa W ONbITa JEATEIbHOCTH B MpOLECCE
peain3aluy OCHOBHBIX HaIlpaBJIEHUI BOCIHUTATEIBHON NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

C(OPMUPOBAHHOCTh  TIPaXJAAHCKOM  TO3MIMHM  OOydaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOTI'O 4JIEHa POCCUICKOI0 OOIIECTBA;

NPUHATUE TPAJAULMOHHBIX OOIIEYETIOBEUECKMX TI'YMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEMH;

TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIILHOCTh B MHTEPECAX I'PaXKJaHCKOT O
o0LIEeCTBa, yHaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE  B3aUMOJIEWCTBOBaTh C  COLMAJBHBIMA  HMHCTHUTYTaMU B
COOTBETCTBUHU € UX (PYHKUUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAapHOW M BOJIOHTEPCKOM AESTEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU Trpa)KIaHCKOMN UJICHTUYHOCTH,
NaTpPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSAM
POCCHICKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOI0 MOBEJCHUS;

CIOCOOHOCTh OILEHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B
NEATENIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/a B MOCTPOCHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTEeTHYECKOr0 BOCIIHTAHHS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY HAy4dHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NUECKON HAYKE;

5) Tpy10BOI0 BOCTIMTAHUSI:

MHTEpPEC K pa3nyHbIM chepam NpodeccuoHaNbHON AEATeIbHOCTH, B TOM
YHUCJIEe CBSI3aHHBIM C (DPU3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun M pealn30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIC
TJIaHbI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHHUIO B
oOnacT PU3MKHU Ha TMPOTSHKECHUHU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMSI:



c(OpMUPOBAHHOCTh IKOJIOTMYECKON KYJIbTYphL, OCO3HAHUE TJIOOAIBHOIO
XapakTepa HKOJIOTHYECKUX MpoOIIeM;

IUIAHUPOBAHWE W OCYILECTBJICHHE JEHCTBUA B OKPY)KAIOIIEH Cpele Ha
OCHOBE 3HaHMS LEJIe YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacliupeHue OMbITa ACSITEIIbHOCTH KOJIOIMYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3MKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GU3NUECKON HAYKU;

OCO3HAHME IEHHOCTH HAy4YHOM JIesTeNbHOCTH, TOTOBHOCTh B Ipollecce
U3y4eHUs (U3MKA OCYIIECTBISATh MPOEKTHYID M MCCIIEI0BATEIbCKYIO
NEeSATENbHOCTh WHJIMBUIYAIIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue a1eMcTBUA:

CaMOCTOSITEIbHO  (pOpMYyIMpOBaTH MW  aKTYaJU3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACIISTh LEJIH ACATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HUX
JIOCTHKECHHUS,

BBISIBIIATH 3aKOHOMEPHOCTHM U TMPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMECIOIIUXCS
MaTepuaIbHbIX U HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ITEILHOCTh, OIICHUBaTh COOTBETCTBUE
pEe3yJIbTATOB 1IEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUIN JEATEIHbHOCTH;

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B YCIOBHUSIX PEAJIbHOIO,
BUPTYaJILHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE IPY PEIICHUN KU3HEHHBIX MTPOOIIEM.

Ba3oBrnle ucciiegoBarejILCKHe 1eHCTBYUA .

BIIQJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU MOHSATUSIMU U METOJIAMH
(du3nyecKoil HayKu;

BJIQJICTh  HaBBIKAMHM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOEKTHOMU
NESTENbHOCTH B 00MacT (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY ~ TOUCKY METOJIOB  peIIeHus 3amad  (U3HYECKOTro
CoJIEpKaHusl, TPUMEHEHUIO PA3JIMYHBIX METOI0B MTO3HAHUSI;

BIIAJICTh BHJAMHU JEATEILHOCTH [0 TMOJYYCHUIO HOBOIO 3HAHUS, €ro
WHTEpIIpETallii, NPEeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyAIUsAX, B TOM YHCJIC TIPHU CO3JaHUU YICOHBIX TPOCKTOB B 00JIACTH (PUBUKHU;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pPEIICHMS, HAXOAUTh apryMEHThI ISl JOKa3aTeJibCTBA
CBOUX YTBEPXKJCHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJ€ pEUICHUs 3aJa4u Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 337aul B 00pa3oBaTeIbHOU
NEeSATeTbHOCTH, B TOM YHUCIIE TIPU U3YYEHUU (PU3UKY;

JlaBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh TPHUOOPETEHHBIN OIIBIT;



yMETh TMEpPEHOCUTh 3HaHHUS TO0 (U3NKE B MPAKTUUYECKYIO 00JacTh
KUBHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC UJICH, MPEJIaratb OpUTMHAIbHBIE TOIXOAbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmneii:

BJIQJICTh HABBIKAMM MOJy4YeHUs] MHPopManuu (PU3NUECKOro COAepIKaHUs
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEILHO OCYIIECTBIATh MOUCK, aHAIU3,
CUCTEMATHU3alUI0 U WHTEPHPETAIUI0 UHPOPMAIIUU PA3IUYHBIX BUAOB U (HopM
MpeICTaBICHNUS,

OILICHUBATH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B  pEHIEHUHM  KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX |
OpPraHM3alMOHHBIX 337]a4 C COOMIOJACHUEM TPeOOBAaHUN IPrOHOMMKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNUS, MPABOBBIX U ATHYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPXKAHUS B pa3MYHBIX (opmaTax ¢
yu4éTOM Ha3zHadeHus WHGOpMAMM © IEJICBOM  ayAWTOPUH, BBIOWpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALIUU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBHA:

OCYLLECTBJISATh OOIIEHHE Ha ypokax (U3MKM UM BO BHEYPOUHOMH
NEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallMd W CMATr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHS C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTb U MCHOJIB30BaTh  NPEUMYILNECTBA  KOMaHIHOW U
UHAUBUAYALHON pabOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaKI0T0O YieHa KOJUIEKTUBA,

IIPUHAMATh LEIU COBMECTHOM JIESITEIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA MO €€ NOCTMIKEHUIO: COCTABIATH IUUIAH JCUCTBUMH,
pacrpenensiTh pojid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTb PE3yibTaThl
COBMECTHOH pabOThI;

OLICHUBATh KA4ye€CTBO CBOEr0 BKJIaJa U KaXKJIOIO0 YYaCTHMKA KOMAaHIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

npeajaratb HOBBIE IMPOEKTHI, OLEHUBAaTh HACU C MO3ULUU HOBU3HBI,
OPUTMHAIILHOCTH, NIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B pPa3iIMYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbI€ YHUBeEpPcAJIbHbIE yUeOHbIE 1€l CTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO ~ OCYHIECTBIIATH ~ MTO3HABATEJIbHYIO  JEATEILHOCTh B
obmacth (U3UKM UM aCTPOHOMUH, BBISBISATH MPOOJIEMbI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAUE€CTBEHHBIX
3a/lay, TUIaH BBIMOJIHEHUS TNPAKTUYECKOM pPAOOTBI € Y4ETOM HUMEHOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;



pacmupaTh  paMKd ~ y4eOHOro  TpeaMeTra Ha  OCHOBE  JIMYHBIX
PEINOYTEHHH;

JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaThb Ha cels
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBICHUIO SPYIUIIMA B 00JACTU
(U3MKM, TIOCTOSHHO TMOBBIIIATh CBOW OOpa30BATENbHBIA UM  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTH KOPPEKTHUBBI B ACSITEILHOCTD,
OLIEHWBATh COOTBETCTBHUE PE3YJILTATOB IIEIISIM;

BJaJ€Th HAaBBIKAMU IIO3HABATENbHOW pediexkcun Kak OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBAHMI;

UCTONBb30BaTh MNPUEMBI peduieKCuM ISl OLEHKM CHUTyalud, BbIOOpa
BEPHOI'0 PEIICHHUS;

YMETh OLIEHWBATh PUCKM M CBOEBPEMEHHO NPUHHMATh PEHICHUs MO0 HUX
CHIKEHHUIO;

NpPUHUMATh MOTHBBI U apryMEHTBHI JIPYrUX MpU aHAIM3E Pe3yJbTaTOB
NEeSITeNbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPryMEHTBHI JPYITUX TpPU aHaJIU3€ pPE3yNbTaToOB
JESITeIbHOCTY;

pU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIHMOKH.

B mporecce 1ocTHKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TPOrPaMMBbl
no ¢uszMKe sl ypOBHS CpeAHEro oOIIero o0pa3oBaHUS y OOyYaOIIUXCS

COBEPIIICHCTBYETCS HMOIMOHATLHBIH UHTEIJICKT, IPEeIMOJIararoIHiA
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHS,  BKJIIOYAMOIIETO  CHOCOOHOCTh  IMOHUMAaTh  CBOE

OMOITMOHAJILHOE COCTOSIHWE, BHUJIETh HAMpABICHUS pPa3BUTHS COOCTBCHHOU
AMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJUPOBAHMS, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIOCOOHOCTh aJalnTHPOBAaThCS K
OMOITMOHAJILHBIM HU3MEHEHUSM ¢ TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTpEMJIEHUE K JIOCTHXKEHUIO 1EJH
U yCrnexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/IS U3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIONIEH  CIOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSTHME JAPYTHX, VyYWUTHIBATH €ro TIPH  OCYIIECTBICHHUH  OOIICHHS,
CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATIBHBIX ~ HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTH  BBICTpPAWBATh
OTHOIICHUS C APYTUMH JTIOABMHU, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peliaTh
KOH(JIUKTBHL.

HPEIMETHBIE PE3YJIbTATDBI

K kxonny oO0yuyenus B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00 yJAIOLIUXCS YMEHHIA:



JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (pU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JESITEIILHOCTH JIFOJIEH;

YVUUTHIBATh TPAaHULBl NPUMEHEHUS] W3YyYEHHBIX (PU3HMUYECKUX MOJENECH:
MaTepuajibHasg TOYKa, MHEpLUHANbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE
TENO, WJCAIbHBIM a3, MOJEIH CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEI,
TOUYEYHBIN JIEKTPUUYECKUN 3aps]l IPHU pelIeHUH GU3HUECKUX 3a]1ay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKOH TEOPHH CTPOCHMS
BEUIECTBA U  JJIEKTPOJUHAMUKH: PAaBHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  ABWKEHUE, CBOOOJHOE TajJeHHE Tel, JBHXKEHHE IO
OKPYXKHOCTH, HWHEpIUs, B3aumojencTeue Ten, auddysus, OpoyHOBCKOE
IBUKEHHE, CTPOEHME JKUIKOCTEW U TBEPIBIX TEN, U3MEHEHHE 00bEMa TeN IpU
HarpeBaHuM (OXJIaXAEHHUH), TEIJIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJEHCAlUs,
IJIABJICHUE, KPUCTAUIM3alMs, KWIEHHE, BIAXKHOCTh BO3/yXd, IIOBBILICHHUE
JABJICHUSl Ta3a IPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMy COCTOSHUSL Ta3a B H30IpoLeccax, dSJEKTpU3auus Tell,
B3aMMOJCHCTBHE 3apSAI0B;

OIMCBHIBATh MEXaHUYECKOE JIBUKEHUE, UCIIONb3YSl (PU3NUECKUE BETUUHHBI:
KOOpJIMHATa, MYThb, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUia,
UMITyJIbC ~ Teja, KHHETHYecKass dJHeprus, IOTEeHUUalIbHas  SHEprus,
MexaHudeckasi paboTa, MEXaHM4YecKash MOLIHOCTb; MPH OMHUCAHUU NPABUIBHO
TPAaKTOBaTh (PM3UUYECKUN CMBICT HCIOJNb3YyEMbIX BEJUYMH, UX OOO3HAYECHUS U
€AMHUIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UUECKYIO BEIUUUHY
C IpYrUMH BEJIMYMHAMU;

OIMCHIBaTh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yd (PU3MYECKHe BEIMYMHBI: JABJICHUE Ta3a, TeMIeparypa, CpeaHss
KHHETHYECKasI SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CPEIHEKBAAPAaTUYHAsl CKOPOCTb MOJEKYJ, KOJIMYECTBO TEMJIOTHI, BHYTPEHHSS
sHeprus, pabota raza, KOI(PPUIMEHT TMOJE3HOro JAEUCTBUS TEIJIOBOIO
JBUTATENsI; TPU OMUCAHUHM TPABUIBHO TPAKTOBAaTh (DU3UYECKUM CMBICI
UCMOJIb3YEMbIX BEIUYUH, UX OOO3HAUEHUS M €IUHUIbI, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAM;

ONKCHIBaTh  HM3YYEHHBIE  JJICKTPUYECKHE  CBOWMCTBA  BEUIECTBA U
ANEKTPUYECKHE SBIEHUS (TPOLECChI), HCHOB3Ys (PU3UUYECKHE BEITUUYHHBI:
ANEKTPUYECKU 3aps]l, DJIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 110JIs, TOTEHIIHMAT,
pa3HOCTb MOTEHLMANOB; MpPU OMHCAHWUU MPABUIBHO TPAKTOBATh (HU3MUYECKUN
CMBICII HCIIOJNb3YEMbIX BEJIMYMH, WX OOO3HAYEHUs W EIWHHULBI; YKa3bIBaTh
(opMyJibl, CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYHHAMU;

aHANTM3UPOBAaTh  (PU3MYECKUE TMPOIECCHl W SBICHUS, HUCIOJb3Ys
¢u3nueckre 3aKOHbI W MPUHIMUIIBI: 3aKOH BcemupHoro tarotenus, |, Il u 11
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEpPruu, 3aKOH
COXpaHEHHUs] UMITYJIbCa, IPUHIUI CYNEPHO3UIUU CHJI, IPUHIMI PaBHONPAaBUS
UHEPLUHMAIBHBIX CHCTEM  OTCUETa, MOJIEKYJISPHO-KUHETUYECKYID TEOPHIO
CTPOEHHS BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKOW AHEpruu
TEMJIOBOIO JBUYKEHUS MOJEKYJ ¢ aOCOIIOTHOM TeMmepaTypoi, NEepBbId 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €0 MaTeMaTH4eCKOoe
BBIpQXEHUE U yCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;



OOBSACHSATh OCHOBHBIE TPUHLMIBLI JIEUCTBUS MalllMH, HOPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3iuyaTh YCJIOBHUS MX 0€30MACHOTO MCHOJIb30BAHUS
B [TIOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO MCCJIEAOBaHUIO (DPU3UYECKUX SIBICHUU U
MPOLIECCOB C HCMOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPECHUH, MPU ITOM
dbopMmynupoBaTh TpoOJIeMy/3a1ady M THUIIOTE3y Yy4eOHOTro DSKCIIEpUMEHTAa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJ0BaHUSI, MPOBOAUTH OIBIT U
dbopMyIMpOBaTH BHIBOJIBL;

OCYIIECTBIIATh MPSAMbIC U KOCBCHHBIC M3MEPEHHS (DM3MUECKUX BEIUYHUH,
IpyU 5TOM BBIOMpATh ONTUMAIBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
W3BECTHBIE METO/IbI OIIEHKH MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (PU3NYECKUMH BEIUYUHAMU C
UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIIMYUH B
BUJIE TAOIUIT ¥ TpadUKOB, /IeTIaTh BBIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHNS;

co0nroaaTh nMpaBuiia 6€30MaCHOr0 TpyAa MpY MPOBEICHUM HUCCIIETOBAaHUN
B paMKaX y4eOHOro 3KCIEePUMEHTa, Y4eOHO-HUCCIIEI0BATEIbCKON U MPOEKTHOM
NEATEIbHOCTA  C  WCMOJB30BAaHUEM  HM3MEPUTENBHBIX  YCTPOHMCTB
71a60paTOPHOr0 00OPYIOBAHMUS;

peliarth pacy€THbhIe 3a7auyd C SIBHO 3aJlaHHON (PU3MYECKON MOJEeNbIo,
WCIONb3Yysl (PU3MYECKHUE 3aKOHbl U MPUHIMIBI, HA OCHOBE aHaJM3a YCJIOBUS
3a/ladyu BBHIOMPATh (PU3MUECKYIO MOJENb, BBIACIATh (DU3UUECKUE BEIUYUHBI U
dbopMybl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOJAUTH PAacUEThl U OIEHUBATH
pPEaTbHOCTD MOJTYYEHHOT0 3HaYeHUs (PU3UYECKON BEJIMUUHBIL;

pemarb KaueCTBEHHBIE 3a/1auu: BBICTpanBaTh JIOTUYECKU
HEMPOTHUBOPEUMBYIO LIEMOUYKY PACCYXKIEHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHUS,

UCIIOJIb30BaTh ~ NPH  pEUIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH()OpPMAIIMOHHBIE  TEXHOJOTWW  JUIsl  TIOWCKA, CTPYKTYPUPOBaHUSI,
UHTEpIpEeTallii U  MPEJACTaBICHUs y4eOHOM U HAYYHO-TIOMYJISIPHOM
uHopManMK, TOJYYCHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH MOTYIAEMYIO HH(DOPMAIIHIO;

MPUBOAUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apyOeXHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH M TEXHOJOTH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHON KU3HU
g obecrieueHus 0€30mMacHOCTH Mpu  oOpamieHud ¢  mOpudbopamu U
TEXHUYECKUMU YCTPOMCTBAMM, IS COXPAHEHUS 3[I0POBbSI U COOIIOJICHUSI HOPM
AKOJIOTMYECKOT0 MOBEJICHUS B OKpYXKaIoUIeH cpee;

paboTarh B TpPYINNE C BHINOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IJJAHUPOBATh PabOTy TPYIIIBI, PAMOHATBHO pacCHpenessaTh OO0S3aHHOCTH M
IUTAHUPOBATh  JICSITEIbHOCTh B HECTAaHJAPTHBIX CHUTYyallMAX, aJIeKBaTHO
OLICHUMBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHUE
paccMarpuBaeMoil mpoOJIEMBbI.

K xonmy obyudenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpPaX posib U MeCTO (U3UKU B (DOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKON INEATEIBbHOCTH JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nuecKol KapTUHBI MUPA;



VUUTHIBATh TPAHUIBI MPUMCHECHHUS HW3YYEHHBIX (U3HMYCCKUX MOJICIICH:
TOYCUYHBIN DJCKTPUYCCKUN 3apsii, Jyd CBETa, TOYCYHBIM HMCTOYHUK CBETA,
sJiepHas MOJIEJIb aTOMa, HYKJIIOHHAas MOJEJb aTOMHOIO sipa MpU peHIeHUU
(u3nuecKux 3aay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMHKHA W KBAHTOBOM (PU3UKHU: DIIEKTpUYECKas
IIPOBOJAMMOCTD, TETUIOBOE, CBETOBOE, XMMHUYCCKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHCTBAEC  MArHWTOB, OJJICKTPOMarHWUTHAs  WHIYKIHS, JICHCTBHC
MarHUTHOTO TIOJII Ha TPOBOAHMK C TOKOM MW JIBIDKYIIHMICS — 3aps,
AJICKTPOMAarHUTHBIC KOJICOAHWS YW BOJIHBI, MPSAMOJIIMHEWHOE pPAaCIpOCTPAHEHUE
CBETa, OTPAXKEHHUE, NpeioMIIeHne, HHTepdepeHIIus, TUdpaKiusa U ToJsIpru3aus
cBeTa, Iucnepcus cera, ¢potodnekrpudeckuid 3¢ dexT (poroaddexr), cBeToBOE
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

OINMMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (DJIECKTPUICCKHE, MATHUTHBIE,
ONTUYECKHE,  JJEKTPUUECKYIO  MPOBOJUMMOCTh  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SBJICHUS (MPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI:
AIEKTPUYECKHI 3apsijl, CHila TOKA, SJEKTPUUECKOE HAIIPSKEHHE, SJICKTPUUECKOE
CONPOTUBJICHHE, PA3HOCTh IOTEHIMAJIOB, SJEKTPOJBIKYIIAs cujia, paborta
TOKa, HWHIYKIMS MAarHUTHOrO 1mojs, cuia Awmmnepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, JHEPTHsl DJICKTPUYECKOTO W MAarHUTHOTO TIOJICH,
MEpPUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsiji U ChJja TOKa B
IpoIecCe TapMOHMYECKHX  JJIGKTPOMAarHUTHBIX  KojieOaHuM, (OKyCHOE
PacCTOSIHUE W ONTHYECKasl CUJIa JIMH3bI, IPU ONMHMCAHWH MPABUIHLHO TPAKTOBATH
(bu3MUeCKuil CMBICI HCIOJBb3yEeMbIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3biBaTh (OPMYJIbI, CBSI3bIBAIONINE JIaHHYIO (U3MYECKYI0 BEIUYUHY C
JIPYTUMU BETHYHMHAMM;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M IMPOIIECCHI, HCMOIb3Ys
¢duznuecKre BEIUYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJTMHA BOJIHBI U
4acToTa CBETa, DHEPrHs W WMITYJILC (OTOHA, TEPUOJ TMONypacmaga, dHEPrHus
CBS3M aTOMHBIX SIIep, NPU OMUCAHWUU TMPABUIBLHO TPAKTOBATH (HHU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIMYWH, WX OOO3HAYEHWS W CIWHMIIBI, YKa3bIBaTh
(GopMyIBl, CBS3BIBAIOINE JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYyrUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaUCHNE (DU3MYECKON BEIMYUHBI,

aHATM3UPOBATh  (M3MYECKUE TPOIECCHl W SBICHUSA,  HCIOJB3YS
¢du3nueckre 3aKOHbl U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI MOCIEI0BATEIBLHOTO U
MapajlJIeIbHOTO COSIMHEHHS TPOBOIHUKOB, 3akoH Jlkoyns—Jlenma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH TMPSAMOJIMHEHHOTO pPaCcIpOCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHMsSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
OuiHmTeHa 11 GoTodPdexTa, 3aKOH COXpaHEHUSI IHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3apsjia, 3aKOH COXpaHCHHS
MacCOBOT'0 YHCIIa, MOCTYaThl bopa, 3aK0H palio0aKTUBHOTO pacmaia, Mpyu 3TOM
pa3nuyaTh  CJOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YecKOe
BBIPQXEHUE U yCJIOBUS (TpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpEAeNATh HaMpaBJICHUE BEKTOpa WHAYKIMM MArHUTHOTO  TOJIsS
IIPOBOTHHMKA C TOKOM, CHJIBI AMmTiepa u cuiibl JlopeHIa;

CTPOUTh M OMHCHIBATH M300paKEHUE, CO3AaBACMOE IIOCKHUM 3EpKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCJCIOBAHHMIO (DU3UYCCKUX SBICHUU W
IIPOIIECCOB C HCIIOJb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBaTh mpobieMy/3amady W THUIOTE3y Yy4eOHOrO SKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00O0pYHOBaHUs, MPOBOJUTH OMBIT U
bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPAMbICE U KOCBEHHBbIC M3MEPEHUS (DU3MUECKUX BEIUYUH,
P ATOM BBIOMPATHh ONTHUMAIBHBIA CIIOCOO0 W3MEpPEHUS M HWCIOIh30BaTh
W3BECTHBIC METOJIBI OIICHKHU TOTPEITHOCTEN N3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYUH C HCIIOJIb30BAHUEM
NPSIMBIX WU3MEPEHHI: TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yabTaThl OJYYCHHON 3aBUCUMOCTH (DPU3NYECKUX BEIMYMH B BHJIC TaOJHI] U
rpauKoB, 1emIaTh BHIBOJBI IO pe3yJIbTaTaM UCCIICOBAHUS;

coOJr01aTh MpaBuia 0€30MacHOr0 TpyAa IMPHU MPOBEACHUU UCCIICIOBaH UM
B paMKax y4eOHOro dKCIEepUMEHTa, y4eOHO-MCCIEeA0BATeILCKON U MPOCKTHON
NESTENbHOCTA  C  WCIOJb30BAHUEM  HU3MEPUTEIBHBIX  YCTPOMCTB |
71a60paTOPHOrO 00OPYIOBAHUS;

peliath pacy€THbhIe 3a7aud C SBHO 3a/laHHOM (PU3MYECKON MOAEIbIO,
UCIONBb3Ysl (PU3MYECKUE 3aKOHBl M MPHUHIMIIBI, HA OCHOBE aHallM3a YCIOBHS
3a/la4yu BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI U
dbopMybl, HEOOXOAUMBIE ISl €€ pelleHUs, TPOBOJAUTH PAacUEThl U OIEHUBATH
peaTbHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON BEIMYMHBL

pelarhb KaueCTBEHHbIE 3a/1auu: BBICTPanBaTh JOTUYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYKICHUN C OMOpPOl Ha M3y4dEeHHbIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIEHWHM  y4eOHBIX  3a/Jady  COBPEMEHHBIC
UH(OpPMAIIMOHHBIE ~ TEXHOJOTMH  JJId  TIOMCKa, CTPYKTYpPUPOBaHUS,
WHTEpHOpeTallid W TPEICTaBICHUS y4eOHOWM ®W  HAYYHO-TIOMYJISIPHOMN
uHopMalMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAIIHIO;

OOBSCHATH TPHHIIUIBI JACHCTBUS MAIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOKMCTB, pa3nuyarh yCIOBUS HMX O€30MaCHOrO  HCIOJB30BAHUS B
MOBCEJHEBHOMN KU3HU;

MPUBOINUTH TPUMEPHI BKJAAa POCCHHUCKMX W 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH M TEXHOJIOTH;

UCTIOIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3MKE B TIOBCETHEBHOMN KU3HU
g obecrieyeHus Oe3omacHOCTH mpu  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHECHHS 3[I0POBbSI U COOIOACHUSI HOPM
AKOJIOTMYECKOTr0 MOBEICHUS B OKpYKaloUIel cpese;

paboTaTh B TPYIIE C BBHINOJHEHUEM pA3IMYHBIX COIMAIBLHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYIIIbI, PAlMOHAIBHO PACHpenessTh OOS3aHHOCTH U
IUTAHUPOBATh  JIEATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallusiX, aJeKBaTHO
OIICHMBATh BKJIAQJ KaXJOTO0 W3 YYACTHHUKOB TPYIIBI B  peEHICHUE
paccMatpuBaeMoit poOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue Koan4yecTBO 4acos
Ne DJieKTpOoHHbIE (LM poBbIe)
pa3ae/ioB H TeM KonTtpoibHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE PeCypPChl
nporpaMmmabl padoThI padoThbI
Paznen 1. PUBUKA U METO/Ibl HAYUHOI'O ITIO3HAHUSA
®du3uka 1 MeTOJIBI but6mmoreka [JOK
11 2
Hay4YHOTr O TTO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHHUKA
bubmumoreka [IOK
21 Kinevatiia S https://m.edso00.ru/7f41bf72
bub6moreka [JOK
2.2
Huramnia ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXPAHCHIA B 6 1 1 bub6muorexa IIOK
' P https://m.eds00.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMHUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bu6motexa [IOK
' KUHETUYECKOM https://m.edso00.ru/7f41bf72
TCOPHH



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

39 OCHOBBI 10 bubmmoreka [IOK
' TEPMOAUHAMUKU https://m.edso0.ru/7f41bf72
ArperaTHsble
33 COCTOSIHUS 5 but6moreka [JOK
' BemrecTtsa. Ma3oBbIC https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no paznenry 24

Paznen 4. JIEKTPOJUHAMMUKA

4.1 DJIEKTPOCTATHKA 10 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
49 ANEKTPUYECCKUH TOK. 15 bu6motexa [IOK
' Toku B pa3aIM4HBIX https://m.edso00.ru/7f41bf72
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBLIEE KOJIMYECTBO
YACOB I1O0 68

[TPOT'PAMME



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

11 KITACC

HauMeHoBaHue KoaunuyecTBo 4acoB
Ne JaekTpoHHbIE (P POBHIE)
pa3ie/ioB U TemM KonTposbHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTebHbIE PeCyPChI
NpOorpaMMbl padoThI padoThI
Paznen 1. JIEKTPOJUHAMMUKA
MarzuTtHoe€ IoJIE. BuG 10K
HOIMoTEKA
1.1 )
fICKTpOMartuTHai 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIAS
Uroro no pazneny 11
Pasnen 2. KOJIEBAHUS U BOJIHBI
MexaHn4yecKue u
2.1 3JIEKTPOMarHUTHBIC 9 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41c97¢
Koe0aHus
MexaHuyeckue u
2.2 DJIEKTPOMArHUTHBIE 5 1 Bubmmorexa OK
' p https://m.edso00.ru/7f41c97¢c
BOJIHBI
bubmuorexa IIOK
23 Onmka 10 3 https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI celraIbLHON
TEOpUH

OTHOCHUTCIBHOCTH

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c



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

Uroro no paszneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

41 DneMeHThl KBAaHTOBOH 6 but6moreka [JOK
' ONTUKH https://m.eds00.ru/7f41c97¢c
bubmorexa [IOK
4.2
Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubmorexa [IOK
4. A
3 TOMHOE A7PO 5 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Pazgean 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

51 DJIEeMEHTBI aCTPOHOMHH - L bubmoreka [IOK
' U acTpopu3uKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maromee 4 bub6muorexa IIOK
' MIOBTOpPEHHE https://m.edso0.ru/7f41c97¢
HWtoro o pazgeny 4
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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

10 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoJbHbIe IMpakTHueckue
n/n Bceero U3YyYCHUSA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

®dunsznka — HayKa o

1 npupojie. Hayunbie MeToibl 1 04.09.2024 bu6moteka [IOK
MO3HAHUS OKPYKAIOIIEero https://m.edsoo.ru/ff0c32e2
Mupa
Poiib 1 MecTo Qpu3uKu B
dbopMUpOBaHUHU

5 COBPEMEHHOW HAyYHOU L 05.09.2024 bubmmorexa [{OK
KapTUHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NEATEIbHOCTH JIIOAEH
MexaHn4ecKoe IBHKECHHUE.
OTHOCHUTENBHOCTD Eu6 1OK

noaMoTeKa
. 11.09.2024

3 MEXQHITACCROTO ABIDICHIT 1 https://m.edso0.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHE
PaBHOMEpHOE bubmuotexa LIOK

4 12.09.2024
IPSIMOJIMHEWHOE IBUKECHHUE 1 https://m.edso0.ru/ff0c3620

5 PaBHoyCKOpfjHHOG 1 18.09.2024 bu6mmoreka [TOK
MPSIMOJIMHEWHOE ABUKECHHUE https://m.edsoo.ru/ff0c372e



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

CB00OOIHOE MaIEHUE.

bubmmoreka [IOK
6 Yckopenue cBOOOHOTO 19.09.2024 httos://m.edsoo.r/f0c396c
najeHus
KpuBonuneitHoe qBHKEHUE. BuG 1OK
noImoTeKa
7 i 25.09.2024
JlpiKerite MaTepHAbHOR >.09.20 https://m.edsoo.ru/ffOc3ada
TOYKH 110 OKPY>KHOCTH
[TpyHLIKIT OTHOCUTENBFHOCTH
8 lNanmunes. UnepuuanbHbie ) 96.09.2024 bubmmorexa [IOK
cuctembl otrcueta. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHA
Macca Tena. Cuia.
[IpuHUMD Cynepno3uuun
9 CI/IIj'I BHTO oz'3a}3<0H ) 02.10.2024 | Dubmorera LIOK
+ D1OP o https://m.edsoo.ru/ffoc3be8
Herorona nist
MAaTEPUATbHON TOUKH
10 Tperuun 3akoH HproToHa 03.10.2024 bu6morexa [IOK
JUJISl MATEPUATIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
TaroteHusi. Cuja TSHKECTH. bubmmoreka [JOK
11 09.10.2024
IlepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3aKoH bu6motexa [IOK
12 10.10.2024
I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cwiia TpeHus. Bu6 OK
13 | Koodduument tpenus. 16.10.2024 nomorexa L

Cuia conpoTUBIEHUS TPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3f76

JBHXXCHHUHU TCJIa B XKUAKOCTHU
HJIn rasc

14

IToctynarensHoe u
BpalllaTeJIbHOE ABUKEHUE
a0COJTIOTHO TBEPAOTO TeENa.
MowmeHT cuibl. [1neuo
CUJIbI. Y CIIOBHUSI PaBHOBECHS
TBEPIOIO Tela

17.10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynsc MaTepruanbHOR
TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK.
Wmnynbce cuiibl. 3aKOH
COXpaHEHUs! UMITyJbCa.
PeakTnBHOE NBUKEHHE

23.10.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pa6oTa 1 MOIIHOCTH CUJIBI.
Kunernueckas sHeprus
MaTepuaabHONH TOYKH.
Teopema 00 n3MeHEeHUHN
KMHETUYE€CKOW dHEPTUU

24.10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennuanbHas SHEPrusl.
[TorennmanbHas SHEPrus
ynpyro neopMupoBaHHOU
npyxusbl. [loTeHnransHas
SHEprus Tejaa BOIM3U
MOBEPXHOCTH 3eMJIU

06.11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloreunnanbpHbie U
HENOTEHIIUAIbHBIE CUJIBL.

07.11.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBs13b pabOTHI
HENOTEHLIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU
DHEPrUU CUCTEMBI TEIL
3aKOH COXpaHEHHUs
MEXaHUYECKOU SHEPrUuu

19

JlaGoparopHas pabora
«HMccnenopadue CBA3U
paboThI CUIIBI C
M3MCHCHHUEM MEXaHHICCKOU
SHEPruu Tela Ha IpUMeEpe
pPaCTSKEHUS! PE3UHOBOTO
KTYTa»

13.11.2024

20

KoutponbHas pabota o
Teme «Kunemaruka.
Junamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE

14.11.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUH.
bpoyHOBCKOE BHKEHUE.

Audpdysus

20.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U
B3aWMOJIEN CTBUA YaCTHUILL
BellecTBa. Moaenu
CTPOCHMS Ta30B, JKUIKOCTEH
Y TBEPABIX TEIN

21.11.2024



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

23

Macca MoJsieky.JI.
KomugecTBo BemiecTsa.
[TocrosinHas ABoraapo

27.11.2024

24

TemnnoBoe paBHOBECHE.
Temneparypa u €€
usmepenue. [lkana
temnepatyp Llenscus

28.11.2024

25

Uneanspuemii raz 8 MKT.
OcHoBHoe ypaBHeHuEe MKT

04.12.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMneparypa
KakK Mepa CpefHeun
KMHETUY E€CKON SHEPTrUu
JBUKEHHSI MOJIEKYJ.
VYpaBuenne MeHneneeBa-
Knaneitpona

05.12.2024

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lansToHa. ['a30BbIE
3aKOHBI

11.12.2024

28

JlaGopartopHas paboTa
«HMccnenosanue
3aBUCHUMOCTU MEXIY
napaMeTpaMu COCTOSTHUS
Pa3peKEHHOT 0 Ta3a»

12.12.2024

29

H3omporiecchl B uaeaaibHOM
rase ¥ ux rpaguueckoe
Npe/ICTaBICHUE

18.12.2024

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

30

BryTpenHss sHeprus

19.12.2024

but6moreka [JOK



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

TEPMOJMHAMUYECKOU
CHCTEMEI U CIIOCOOBI ¢¢’
u3MeHenus. Komaectso
TENJIOTHI U padoTa.
BryTpennss sHeprus
OIHOATOMHOI'0 HJ€aIbHOTO

https://m.edsoo.ru/ff0c5952

rasa
bu6moreka I[IOK

31 Buns! rermionepenauun 25.12.2024 httos://m.edsoo. ru/ff0c5e36
VYenbHasg TeNII0EMKOCTD
BemecrBa. KoimuecTBo Eu6 1OK

HOJINOTEKA

32 TETLIOTRT HpH 26.12.2024 https://m.edsoo.ru/ff0c5c36
Terionepeaaye.
AnunabaTHBIN TIPOIIECC
IlepBblii 3aKOH

33 TEPMOJVNHAMUKH U €r0 09.01.2025 but6moreka [JOK
IIPUMEHEHUE K https://m.edsoo.ru/ff0c5efc
u30Impoleccam
HeobpatumocTs niporieccon Eu6 1OK

HOJINOTEKA

34 .B 5 15.01.2025
B IPHpOAC. BTOPOH 3aKom https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHI

35 HpI/IHLII/Il;I nevicteus 1 KITJ 16.01.2025 bu6moreka IIOK
TEMJIOBOH MaIlMHBI https://m.edsoo.ru/ff0c600a

36 Iuxn Kapuo u ero KITJ] 22.01.2025

37 DKOJIOTUYECKHE MTPOOTIEMBI 93.01.2025

TCIJIOOHEPI CTUKH
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o0maromuit ypok

bubmmoreka [IOK
38 «MomnekymnsipHas (usuka. 29.01.2025 httos://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KontponeHas pabora no
TeMe «MorekysipHas bubmmoreka [JOK
39 30.01.2025
¢u3nka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
[TapooGpa3oBanue u Bu6 LIOK
noanoTeKa
40 Y 05.02.2025
KORACHCAIIA. YICHapetue https://m.edso0.ru/ff0c63b6
KUIIEHHE
AbcomntoTHas U Bu6 LIOK
noIMoTeKa
41 06.02.2025
OTHOCHTEIbHAA BHa)KH?CTB https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelmeHnnsiil nap
TBEpnoe Teno.
Kpucrammueckue u
amop(HBIE Tena. Bu6 110K
noIMoTeKa
42 AH { 12.02.2025
H3OTPOTIHA CBOMCTE https://m.edsoo.ru/ff0c65f0
KkpucrauioB. XKuakue
Kkpuctaibl. CoBpeMeHHbIe
MaTepHabl
[1naBiienue u
KpUCTaJUIM3aus. Y 1eJIbHas bubmuotexa LIOK
43 13.02.2025
TEIJIOTA MJIaBJICHMUSL. https://m.edsoo.ru/ff0c6708
Cyb6mmMmanust
44 VYpaBHEHUE TEIIOBOT'O 19.02.2025 bu6morexa [IOK

Oananca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DJeKTpu3aius Te.

45 DnekTpudecKkuu 3apsia. Jsa 90.02.2025 bu6morexa [IOK
BHUJIA BJIEKTPUUYECKUX https://m.edsoo.ru/ff0c6bcc
3aps/ioB
[TpoBOMHUKH, TUITEKTPUKA
46 Y TIOJTyIPOBOJHUKH. 3aKOH 96.02.2025 bu6moteka [IOK
COXpaHEHUs https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOI0 3apsaa
B3anmonencreue 3apsaaoB. Bu6 1OK
noaMoTeKa
47 3 K .T [ 27.02.2025
AOH RyJond . O CTHbIH https://m.edsoo.ru/ffOc6ced
AJIEKTPUY €CKUU 3apsiji
Hanpstx€anoctsb
AJIEKTPUYECKOI0 HOJIS. Bub 10K
noimoTexa
48 I1 05.03.2025
PHHIIHIT cynepnosnuvnn https://m.edsoo.ru/ffoc6df2
AIIEKTPUYECKUX MOJICH.
JIuaum HanpspKEHHOCTH
PaGora cun
AJIEKTPOCTATUYECKOIO TOJIS. bubmoreka [IOK
49 06.03.2025
[Torenunan. PasHocTb https://m.edsoo.ru/ff0c6f00
MOTEHIIAJIOB
[IpoBogHUKHN 1
JIUDJICKTPUKH B Bub 10K
noimoTexa
50 . 12.03.2025
STCKTPOCTATHHBCROM O https://m.edsoo.ru/ff0c7018
JwusnexkTpuueckas
IPOHUIIAEMOCTh
51 DNEKTPOEMKOCTD. 13.03.2025 bubmiorexa [JOK

https://m.edsoo.ru/ff0c7126



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
https://m.edsoo.ru/ff0c7126

Kounnencarop

52

DIIEKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTOpa. JHEeprus
3apsHDKEHHOT0 KOHJIEH caTopa

19.03.2025

but6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas paboTa
"N3mepenne
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

20.03.2025

54

[IpuHUMD KEWiCTBUS U
MPUMEHEHUE

KOH/IEH CaTOPOB,
KOITMPOBAJILHOIO arlapara,
CTPYHHOIO IIPUHTEPA.
DIIeKTpOCTaTHYECKAS
3amuTa. 3a3eMIIeHHEe
ANEKTPONprOOpOB

02.04.2025

55

DNEeKTpUUYECKUH TOK,
YCIJIOBUSI €TO
CYILIECTBOBAaHUSI.
ITocTosuubli ToK. Cuina
Toka. Hanpsiokenue.
CornpoTuBiieHre. 3aKOH
OmMa 11 yyacTka 1enu

03.04.2025

56

ITocienoBarenpHOE,
napajieabHOe, CMEIIaHHOE
COCIMHEHHE TPOBOIHUKOB.
JlabopaTopHas pabora

0.5

09.04.2025

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c74f0



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

«3ydyeHre cMEeIaHHOro
COEIMHEHHUS PE3UCTOPOBY»

57

Pa6ora u MomHOCT
IEKTPUYECKOr O TOKA.
3akoH Jxxoynsa-Jlenna

10.04.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 moJHOU
(3aMKHYTOI)
AIIEKTPUYUECKOH IIEeTH.
KopoTkoe 3ambIkaHue.
JlabopaTopHas pabora
«3mepenune DJ1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COMPOTUBIICHUS»

0.5

16.04.2025

but6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAA
MPOBOJIMMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COIIPOTHBJICHUS METAJJIOB
OT TeMIIepaTyphl.
CBepXnpoBOIUMOCTh

17.04.2025

60

DNEeKTPUYECKUHU TOK B
Bakyyme. CBoMCTBa
AIIEKTPOHHBIX MyYKOB

23.04.2025

61

ITomynpoBoHUKH, HX
cOOCTBEHHas U MPUMeECHast
IpoBoauMOCTh. CBOMCTBA
p—n-nepexona.

24.04.2025

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[TonynpoBoAHUKOBEIE
pUOOPHI

DJIEKTPUYECKUH TOK B
pacTBOpax M paciaBax

but6moreka [JOK
2 . .04.202

0 DTCTPOTHITOB 30.04.2025 https://m.edsoo.ru/ff0c82ba
DJIEKTPOIM THUECKAS
JIUCCOLMAITUs. DIEKTPOIIU3
DJIEKTPUYECKUH TOK B

63 razax. CaMOCTOHTeJH:HLIH“I/I 07.05.2025 bubmmoreka [IOK
HECaMOCTOATEIbHBIN https://m.edsoo.ru/ffOc84ae
pazpsana. Monuus. [1nazma
DnexTpuyecKue npubopsl u
YCTPOMCTBA U UX Bu6 LOK

noIMoTeKa

64 . 08.05.2025
HPAKCTHHACCIOT HPHMCHCHHE https://m.edsoo.ru/ff0c86fc
[IpaBuia TexHUKH
0e30MmacHOCTH

65 O6o0maromuit ypok 14.05.2025 bu6moTteka [JOK
«DNEeKTPOJUHAMHUKAY https://m.edsoo.ru/ff0c88be
KontponbsHas pabora no
TeMe «DJIEeKTPOCTATHKA. Bu6 10K

noIMoTeKa

I1 5 15.05.202

66 OCTOAHHBIH . 5.05.2025 https://m.edsoo.ru/ff0c8a8a
ANEKTpUYecKuil ToK. TOKM B
Pa3IMYHBIX CPEIaAX»
Pe3epBHBI ypOK. Bu6 OK

67 KonTpomnbHas padora mo 21.05.2025 nosmorexa [

TeMe "DieKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56



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
https://m.edsoo.ru/ff0c8c56

Pe3epBHBIl ypOK.

N bubmmoreka [IOK
08 Obobuwatowuiii ypoi o ! 22.05.2025 https://m.edsoo.ru/ff0c8f6c
temam 10 kmacca
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudgpoBbie
Tema ypoka KonTposabHbie IIpakTHyeckue A op
n/n Bcero U3yYeHUst oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
[TocTossHHBIE MAarHUTHI U
HX B3aUMOJICHCTBHUE.
1 MaI‘HI/ITHOUC nosie. Bekrop 1 02.09.2024 bubmmorexa [IOK
MarHUTHOW MHAYKIUH. https://m.edso0.ru/ff0c9778
JImHUM MarHUTHOM
WHIYKIIUU
MarsauTtHoe noJie
MPOBOJHUKA C TOKOM. Bu6 10K
nOIMoTEKA
2 (0) 2 . 03.09.2024
Tt IP cTena 1 https://m.edsoo.ru/ff0c98fe
Bzaumogeiicteue
MIPOBOJTHUKOB C TOKOM
JlaGopartopHas paboTa
bu6moreka [JOK
3 n 09.09.2024
«M3yueHre MarHuTHOT o 1 1 https://m.edsoo.ru/ff0c98fe
MOJISL KATYIIKH C TOKOM»
JlelicTBE MAarHUTHOT'O
TOJIsl HA TTPOBOJIHUK C
TokoM. Cuna Amrepa. Bu6 OK
4 JlabGopaTopHas pabora 1 1 10.09.2024 nommoreka L

«HccaenoBanue neiicTBUSI
IIOCTOSIHHOI'O MarHUTa Ha
paMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0



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

JleficTBE MAarHUTHOI'O

MOJISL Ha JBUXKYIIYIOCS

3apsUKEHHYIO YaCTHUILY.

Cumna Jlopenna. Paborta
cunebl JIopeHna

16.09.2024

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHast
uHaykuud. [Torok BekTopa
MarHUTHOM MHIYKIIMH.
OJ1C unaykunn. 3aKoH
IEKTPOMArHUTHOU
nHaykuuu Papanes

17.09.2024

JlabopaTopHas pabora
«HcciaenoBanue ABIEHUS
3JIEKTPOMArHUTHOMN
WHIYKIIAN»

23.09.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTE. SIBNEHME
camouHaykiuu. DJ1C
CaMOMHIYKIIMHU. DHEPrus
MarHUTHOTO MOJIST KaTyLIKU
C TOKOM.
ONEeKTPOMarHuTHOE I0JIe

24.09.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporcTaa
U UX IPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,
AJEKTPOABUTATEND,
YCKOPHUTEIIN 3JIEMEHTAPHBIX

30.09.2024



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

YacTUll, UHAYKIIUOHHAS
neyn

10

O06o0maromuii ypok
«MarauTHoe moJie.
DJIeKTpOMarHuTHast
WHIYKIHSD

01.10.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponshas pabota no
Teme « MarHuTHoOe moJe.
DneKkTpoMarHuTHas
WHIYKLHSD

07.10.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKHUE
KoJieOaHusl.
I"apmonnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX
konebanuil. [IpeBpamenue
SHEPruu

08.10.2024

Bbu6muorexa IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHas paboTa
«MccnenoBanue
3aBUCHMOCTH TIEpHOJIA
MaJbIX KoJeOaHui rpysa
Ha HUTHU OT JJIMHBI HUTU U
Macchl rpy3a»

14.10.2024

14

KonebaTenpHbIM KOHTYD.
CBoOoaHEbIe
JIIEKTPOMArHUTHBIC
KoJieOaHUs B U€aTLHOM

15.10.2024

Bbu6morexa IIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJie0aTeIbHOM KOHTYPE.
AHanorust Mexay
MEXaHHYECKUMH H
AJIEKTPOMArHUTHBIMH
KOJIEOAHUSIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUS SHEPIUU B
UJeaIbHOM KOJieOaTeIbHOM
KOHTYpE

21.10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o
3aTyXarouX KOJICOAHUX.
BrinyxaeHHbie
MeXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeinyxeHHbIe
AIEKTPOMArHUTHHIC
KoJIeOaHus

22.10.2024

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

17

IlepeMeHHBIN TOK.
CunyconnaibHbIN
IIEPEMEHHBIN TOK.
MOoOUIHOCTh TEPEMEHHOTO
TOKa. AMILJIUTYTHOE U
JICUCTBYIOIIIEE 3HAUEHU E
CHJIBI TOKAa Y HAIIPSKCHUS

05.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop.
[TIpousBoacTBoO, epenayva u
oTpeOJICHHE
AIEKTPUYECKON IHEPTUU

11.11.2024



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

19

YcTpoiicTBo
MPaKTUUYECKOE TPUMEHEHNE
3JIEKTPUYECKOr 0 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JTUHHUH
aNeKTponepeaady

12.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrM4€eCcKUe PUCKHU IPU
IIPOU3BOJCTBE
ekTposHeprun. Kynstypa
HCII0JIb30BaHUs
UIEKTPOIHEPIUU B
IIOBCEHEBHOU JKU3HU

18.11.2024

21

MexaHndyecKue BOIHEI,
YCIJIOBUSI paClpOCTPaHEHUS.
[Tepuoa. Ckopocthb
pacnpocTpaHeHus U 1JIMHA
BOJIHEBL. [Toniepeunsie u
MPOJIOJBHBIE BOJIHBI

19.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3BYKA.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

25.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHUTHbIE
BOJIHBI, UX CBOUCTBA U
ckopocTs. [IIkana
AJIEKTPOMArHUTHBIX BOJIH

26.11.2024

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

24

[IpuHUMIBI paguOCBSI3H U
TeneBuaeHud. Pa3zsutue

02.12.2024



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

CPEIICTB CBSI3H.

Paguonokamnmsa
KonrtponeHas pabora bu6mmoreka [IOK
25 03.12.2024
«Konebanus 1 BOITHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimonmHenHOE
aCIPOCTPaHEHUE CBETA
26 2 Hlj)po Epo; cHPeI eB o 09.12.2024 | Dromiorexa HOK
AHOPOA . peac. o https://m.edsoo.ru/ff0cd350
ToueuHbIi HCTOUYHUK
ceeta. Jlyu cBeta
OrtpaxeHue cBera. 3aKOHbI
OTpa)KE€HUs CBETA. bu6muotexa LIOK
27 10.12.2024
[Toctpoenue uzo0pakeHuu https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaljie
IIpenomnenue ceera.
ITonHoe BHyTpeHHEE
. bubmumoreka [IOK
28 T 16.12.2024
OTPANERIE. LIpEACIbHbHI https://m.edsoo.ru/ffOcd7f6
YTOJI IOJTHOTO BHYTPEHHETO
OTpaKCHHUS
JIab 0
29 «Sgﬁiaiiiaﬁffagﬁim 17.12.2024 | Dbromoreka HOK
P o https://m.edsoo.ru/ff0cd67a
MIPETIOMIICHHSI CTEKJIIa
JIunzel. [TocTtpoeHue
30 M300paKeHUN B JjI/IHBe. 93.12.2024 bu6motexa [IOK
dopMyJsia TOHKON JIMH3BI. https://m.edsoo.ru/ffOcddle
VBenMueHue JIMH3bI
31 JlabopaTopHas pabora 24.12.2024



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HcciaenoBanne CBOMCTB
M300paKCHUH B JIMH3AaX)»

Hucnepcus cera.
CnoxHbIi cocTaB 6€110T0
cBera. L{BeT.

32 13.01.2025
JlabopaTopHas pabora
«Habmonenue nucnepcun
CBETa»
WnTepdepenius ceera.
bu6moreka [JOK
33 . 14.01.2025
Jndpaxuus csera . https://m.edsoo.ru/ff0ced22
JubpakunonHas pemérka
ITonepeyHOCTh CBETOBBIX bu6mmorexa LIOK
34 20.01.2025
BosH. [lomspusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckre npudOpsl U
35 YCTPOWCTBA U YCIOBUSI UX 21.01.2025
0€30MmacHOro MPUMEHeHUS
['paHuUIIBI MPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH. but6moreka [JOK
36 27.01.2025
[TocTynaTel cienuanabHOH https://m.edso00.ru/ff0cf862
TEOPUU OTHOCUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 28.01.2025 bu6moteka [IOK
3aMe/jieHue BpeMEeHHU U https://m.edsoo.ru/ffOcfa42
COKpAII[eHHEe JITUHbI
38 DHeprus U UMITyJIbC 03.02.2025 bu6mmoreka [IOK

peJISITI/IBI/ICTCKOI/IV YaCTHUIIBI.

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

CBsi3b Macchbl ¢ HEPrueu u
UMITYJIbCOM. DHEprus
MOKOS

KontponsHas pabora

39 «Onruka. O(iHOBI:I 04.02.2025 but6mmoreka [JOK
CHernuagbHOU TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
®otoHbl. PopMyna Bu6 1IOK

noaMoTeKa

40 [Tnanka. DHeprus u 10.02.2025 https://m.edsoo.ru/ffocfel6
UMITYJIbC (pOoTOHA
OTKpBITHE U HCCIIEA0BaHUE Bu6 LIOK

noaMoTeKa

41 . A. 11.02.202
Goroopexra. Onbrrol 02.2025 https://m.edsoo.ru/ffOcffc4
I'. Cronerosa
3akoHbI poTodddexTa.

VYpaBHeHue DWHIITEeWHA Bu6 10K
noIMoTeKa

42 . 17.02.2025
At potosppexra https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
doroadpdexra
JlaBnenwne cBera. OMbITH
I1. H. JIcOenena. bu6moreka [IOK

4 18.02.202

3 XUMHUIECKOE JEUCTBHE 8.02.2025 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTporcTaa
44 U IIPAKTHYECKOE 94.02.2025

MPYMEH CHUE:
($OoTORIEMEHT,



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

doTOAATYMK, COJTHEUHAS
OaTapesi, CBETOIU O]

Pertenune 3agay mo teme

. bubmorexa [{OK
4 25.02.202
5 «DI1eMeHTHI KBAHTOBOI 5.02.2025 httos://m.edsoo.ru/Ff0d0302
OIITHUKN
Mogens aToma ToMcoHa.
Omneitel Pezepdopaa mo
46 aCCESIHUIO 0-4aCTH 03.03.2025 bubmorexa HOK
b t R https://m.edsoo.ru/ff0d091a
[TnanerapHast Moaeb
aToMma
bu6moreka IIOK
47 IT b 04.03.2025
OCTyTIATRL bopa https://m.edsoo.ru/ff0d0afa
N3znydyenue u noriomieHue
48 ?:OT;A): ZBonﬁirrfpezﬁﬂi 11032025 | Duomorexa [IOK
g ypu T https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Apyrou. Buasl
CIIEKTPOB
Bomnnosrsie cBoMCcTBa
yactull. Bossl ge bpowis. Eu6 10K
NOINOTEKA
4 K - [ 17.03.202
9 OPHYCKYIHIPHOBOTHOBOH 032025 https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4EHUE
OTKpbITHE
paaroaKTUBHOCTH. OIBITHI Eus OK
50 Pesepdopna o 18.03.2025 nosmorexa [

OIpEACICHUIO COCTaBa
PaanoOaKTUBHOT'O

https://m.edsoo.ru/ff0d0fd2



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

HU3JIy4CHUA

51

CaowuctBa anba-, 6era-,
ramMMa-u3JIydeHHs.
Biusinue
PaTuOaKTHBHOCTH Ha
’KHBBIC OPTaHU3MBI

01.04.2025

52

OTKphITHE IPOTOHA U
HenuTpoHa. N30TOIBbL.
Anbda-pacnan.
DNIEKTPOHHBIH U
MO3UTPOHHBIN OeTa-
pacnaz. ['amMMma-uznydenue

07.04.2025

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

53

DHeprus CBsA3M HYKJIOHOB B
sanpe. SnepHble peakuu.
SlnepHbIM peakTop.
[TpoOiemsbl, IEpCIIEKTUBHI,
9KOJIOTMYECKUE aClEeKThI
AJIEPHOU SHEPIreTUKHU

08.04.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DJileMEeHTapHbIE YaCTUIIbI.
OTKpbITHE TO3UTPOHA.
MeTtonapl HAOIIONEHUS U
perucrpanuu
AJIEMEHTapPHbBIX YaCTHII.
Kpyrnasiii cton
«@DyHJIaMEHTabHbIE
B3aUMOJCHCTBHS.
EnunHCcTBO hriznueckon

14.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



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

KapTUHBI MUPa»

55

OTansl pa3BUTHSA
actpoHomuu. [Ipuknannoe
¥ MHPOBO33pEHUECKOe
3Ha4YeHHE aCTPOHOMUHU.
Bun 38é31H0r0 Heba.
CosBesnus, sipKue 3BE3/bI,
IUTAHETHI, UX BUAMMOE
nemwxkenne. ConHeynas
cucTema

15.04.2025

56

Comnurte. ConHevynas
aKTUBHOCTL. MICTOYHHK
sHepruu CoJiHIa U 3BE3]T

21.04.2025

57

3BE3IBI, X OCHOBHEIC
XapaKTePUCTUKU. 3BE3bI
TJIaBHOW
MOCJIEIOBATEIbHOCTH.
Bnytpennee ctpoenue
3B€31. CoBpeMeHHbIE
MPEICTABJICHUS O

MIPOU CXOXKICHUU U
spomonuu ComHIa 1 3B€31

22.04.2025

58

Mineunsin [1yTh — Hamma
I'anaktuka. IlomoxxeHue u
nemxenne CoiHIla B
I'anakTuke. I'amakTuku.
YepHble ObIPBI B SAPAX

28.04.2025




rajJakKTHK

59

Bcenennas. Paz6eranue
rajgaktuk. Teopus
bonsiioro B3psiBa.
PennkToBOE M3nydeHue.
MertaranakTuka

29.04.2025

60

Hepemennsie nmpoOiembl
ACTPOHOMUU

05.05.2025

61

KontponpHas pabora
«DIEeMEHTBI ACTpOHOMHHU U
acTpou3uKmn»

06.05.2025

62

O6o6maromuit ypok. Ponb
(U3HKU U aCTPOHOMHH B
3KOHOMHYECKOI,
TEXHOJOTHYECKOMH,
COLIMAJIbHOM M ATUYECKOU
cdepax neqaTebHOCTH
YenoBeKa

12.05.2025

63

O606maromuii ypok. Ponb
U MECTO (PU3UKU U
ACTPOHOMUH B
COBPEMEHHOW Hay4HOU
KapTUHE MUPa

13.05.2025

64

O6o6maromuit ypok. Ponb
(bu3HUecKol TeOpuHr B
dbopMHIpOBaHUHU

19.05.2025




NpeJCTaBICHUN O

bu3nYecKoil KapTHHE MHUPa

65

O6006maronuit ypok.
Mecto pusndeckoit
KapTUHBI MHpa B 001IeM
pALy COBPEMEHHBIX
CCTCCTBCHHO-HAY4YHbIX

MPEACTABICHUI O IPUPOE

20.05.2025

66

PesepBHBIN ypOK.
MarsauTHOE moJe.
DNeKTpOMarHuTHas
WHIYKIUS

20.05.2025

67

PesepBHblii ypok. Onruka.

OCHOBBI celMaILHON
TEOPUH OTHOCUTEIILHOCTH

26.05.2025

68

Pe3epHslii ypok.
KBanToBas ¢pusuka.
DNeMEHTHI aCTPOHOMUU U
acTpodu3uKu

27.05.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. ®usnka, 10 xmace/ Mskumes I'.., byxosues b.b., Cotckuit H.H. non pengakuueit
[MapdentoeBoit H.A., AxumonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

2.Y4ebnuk. .B.A.KacesanoB. ®usuka 10 knacc. bazosslii ypoBens. M:»Ipoda» 2020r

+ DnexkrponHas Gpopma yueOHUKA
3. A.E.MapoHn, E.A.Mapon./lugaktuueckue Matepuaibsl kK yaeoOnnkam B.A.KacesHoBa.
®uzuka 10 xnacc. (ba3oBsiii u yrinyonéHablii ypoBeHb) M: «/Ipoday

4. PeimkeBuy. A.Il. ®usuka. 3agaunuk 10 — 11 knaccel: mocodue st
obreoOpa3zoBarenbHbIX yupexaenuii/ A.I1.PeiMkeBud. — 18-e u3n., crepeoTuriHoe

M./Ipoca 2014 — 188c.

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. B.A.KacesiHoB. MeToaundeckoe mocooue. @usuka 10 kmacc. ba3oBblit ypoBeHb.
M:»JIpodax» 2015r

2. Kabapaun O. ®@. DkcnepuMeHTalIbHbIe 3a7aHus o ¢pusuke. 9—11 ki.: yued. mocobue
JUTSE ydarmmxcst oomeoopazoBat. yupexaenuit / O. @. Kabapaun, B. A. OpnoB. — M.:
Bepoym-M, 2001. — 208 c.

3.®u3uka. 10 Ki1acc: TEXHOJIIOTHYECKUE KapThl YPOKOB 10 yueOHuky I'.51.MsikumeBa,
b.b.byxoBuesa, H.H.Cotckoro / aBT.-coct. H.JI.Ilenareliuenko. — Bonrorpan: Yaurens,
2019.-229 c.

4.I'pomuea O.U. CoopHUK 3aga4 no ¢umsmke: 10 -11 Knaccbl: K y4ebHURy IN.A.MaKknwesa u
ap. «®unsmnka. 10 knacc

5.«®uzuka. 11 kmace». DI'OC (k HOBBIM yueOHUKaM) /O.M.I"pomiieBa. — 5-¢
n3/1aHue, nepepadoTana u gonojiHeHa — M.: MznarenscTBo «OKk3amMeny, 2019.

— 208 c. (Cepust «YueOHO-METOTMYCCKUN KOMILJIEKT ).



6.YHuBepcaibHbIe MOypOoUYHbIe pazpadboTku no ¢usuke. 10 kiacc. / Bonkos

B.A. —M.: BAKO, 2014. — 400c. — (B nomoliib IIKOJEHOMY YYUTEIIIO).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1.http://fcior.edu.ru/
2.https://fipi.ru/

3.https://mathb-ege.sdamgia.ru/
4.https://resh.edu.ru/
5.https://www.yaklass.ru/

6.https://uchi.ru/\


https://fipi.ru/
https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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