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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha YpPOBHE CpeaHEro o0Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpPeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Ttom
¢benepanpHOl pabouell mporpaMMbl BOCIHTaHMA M KOHLEMIUH IpPEnofaBaHus Yy4eOHOTO
npenmera «@Pusmka» B 0oOpazoBarenbHbIX —opranmzanusax —Poccuiickoit  ®denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIC IPOTPaMMBbI.

ConepxaHue nporpamMMbl Mo (U3MKE HANpaBlIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoaa. [IporpamMma no (pusnuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO K 1IaHUPYEeMBIM JTUYHOCTHBIM, MPEAMETHBIM M METarnpeaMETHBIM
pe3yiabTataM OOy4eHHs, a TAaKKe YYUTHIBAET HEOOXOJUMOCTh pean3allii MEXIPEeIMETHBIX
CBsizel (DM3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH MpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3MKU HA YPOBHE CPEIHEro oO0Ilero oOpa3zoBaHHUs, IUIAHUPYEMBbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JHYHOCTHBIC, METalpeIMETHbIe, INpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

IIporpamMma 1o (pu3MKe BKIIIOYAET:

® IUIAaHMpYEMBbIE pe3ybTaThl OCBOEHUS Kypca (PU3MKHU Ha 6a30BOM YpPOBHE, B TOM YHCIIE
MIpeIMETHBIE PE3yabTaThl IO rojjaM O0yUeHUs;

e cojepxaHue yueOHoro npeamera «Dusuka» 1mo rogam o0y4eHusl.

du3uka Kak Hayka O HambOosee OOLIMX 3aKOHAaX INPHUPOJbI, BHICTyNas B KauecTBe
y4eOHOro TmpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HaHHH 00
okpyxatomieM wmupe. IIKonbHBIA Kypc (UMK — CHCTEMOOOpa3yIoUMi A €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, TIOCKOJIBKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SBIICHUW, M3y4aeMbIX XHUMHEH, Ouonoruei, ¢uznyeckoil reorpadueii U acTPOHOMHEH.
Hcnonp30BaHue W aKTHBHOE TNPUMEHEHHE (U3NYECKUX 3HAHWHA ONpEAeIsieT XapakTep u
pa3sBUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJIyUYEHHUSI HOBBIX MaTE€pPHAaJIOB C 33JaHHBIMH CBOMCTBaMM U Apyrux. M3ydyeHne Qpusukyu BHOCUT
OCHOBHOH BKJIaJ B (hOPMUpPOBAHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa 0O0ydarolmuxcs, B
(hopMUpoBaHHE YMEHUI MPUMEHSTh HAyYHBIH METO/ TO3HAHMS IPU BBITOJHEHUU UMHU Y4eOHBIX
HCCIIE0BAaHUMN.

B ocHoBy Kypca ¢puzuku s ypoBHs CpeIHETo 001ero 00pa3oBaHus MOJ0XKEH Pl UACH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3lesioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3MKH OObEIUHEH
BOKpYT ¢u3nYecKkux Teopuil. Beaymum B Kypce siBisieTcs (GOpPMHUPOBAHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BEIIECTBE U IOJIE.

Hoes ecymanumapuzayuu. E€ peanuszanus npeanoaaracT UCIoJib30BaHUE T'YMaHUTapHOIO
noTeHIHana (GU3NYecCKorl HayKH, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaK’Ke C MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U SKOJIOTMYECKMMHU IIPOOIEMaMH.

Hoess npuxnaomoti nanpaeirennocmu. Kypc (u3MKH mpenmojaraeT 3HAKOMCTBO C
HIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJIOTMYECKMX IPUIOKEHUM H3YYCHHBIX TECOPHUH U
3aKOHOB.

Hoes skonozuzayuu peanusyercss MOCPEIACTBOM BBEJIEHHS 3JIEMEHTOB COJAEp KaHUs,
MOCBAIIEHHBIX JKOJIOTMYECKUM MpPoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TaKkKe 00CYXkIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONOIB30BaHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.



CTepHEBBIMH 3JIEMEHTaMU Kypca (U3UKU Ha YpPOBHE CpelHEro oluiero o0pa3oBaHH
ABISAIOTCS (u3nyeckue Teopuu (GopMuUpOBaHUE MPEACTAaBICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoit Teopuu, ponu (HYHIAMEHTATBHBIX 3aKOHOB M TMPUHIIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONMCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).

CHUCTEeMHO-IeSITETFHOCTHBIHN IMOX0]] B Kypce (QH3UKU Pean3yeTcsl MPEexk e BCETro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca
(U3MKN — 3TO HCIMONb30BAaHHE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopatopHbIX paboT, KOTOpble B mporpamMme MO (U3UKE OOBEIUHEHBI B OOIIMI CITHCOK
YYCHHUYECKUX TMPaKTHUECKUX padoT. Bbiienenrne B ykazaHHOM IepedyHe J1abopaTOpHBIX padoT,
MIPOBOJUMBIX JJIi KOHTPOJS M OILIEHKH, OCYIIECTBISETCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporiecca UCXOAs U3 0COOEHHOCTEH MIIaHUPOBaHUs U OCHaIIeHus kabuHeTa pusuku. [Ipu s3ToM
o0ecrieunBaeTCs OBJIAJCHHE OOYUYAIOIIMMHUCS YMEHHUSMH HPOBOIUTH KOCBEHHBIE H3MEPEHHS,
WCCJIEeIOBaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH M IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHue yAenseTcsl peHIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3aaad. [Ipu aTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJIAIONINE TPUMEHSATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasielna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeinoB. /ljig KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSACHEHHWE TPOTEeKaHWs (U3NYECKUX SBICHUM U TPOIECCOB B
OKpY’Kaloliel >KU3HU, TpeOyromue BblOOpa (u3mueckod MOAENH ISl CHUTYyallud IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpedoBanusimMu PI'OC COO k maTepuasbHO-TEXHUYECKOMY
obecreyeHno ydeOHOro Tmpoliecca 0a30BBII ypoBeHb Kypca (DHM3HKH Ha YpPOBHE CpPETHETO
obmiero o0pa3oBaHMs JOJDKCH M3Y9aThCsl B YCJIOBUSAX TPEAMETHOrO KaOWHETa (U3WKHA WIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOrOo IMKia. B kabunere
(u3MKN TOIDKHO OBITh HEOOX0AUMOE JTabopaTopHOE 000PYIOBaHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B TmporpamMme Mo (QU3MKEe YYCHHUECKHX TMPAKTUYECKuX paboT U JIeMOHCTPAIMOHHOE
obopyoBaHue.

JemoHcTpalionHoe o0opyaoBaHue (QOpMHUpPYETCsl B COOTBETCTBUM C MPUHLUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH W 00ECIeUnBACT MOCTAHOBKY IEPEUYNCIICHHBIX B MPOrpaMMe MO
¢u3nKe KIOYEBBIX JAEMOHCTpAlMH A HMCCIEOBaHMS H3y4aeMbIX SIBJICHUH U IIPOLIECCOB,
SMIMPUYECKUX U PYHIAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 0o0opynoBaHUE ISl YYCHHMUYECKUX MPAKTHUECKUX paboT Gopmupyercs B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuyaromuxcsa. Temarndeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYJOBaHUS MJOJKHBI OBITh
MOCTPOEHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUIC U(POBBIX TaOOPATOPHIA.

OCHOBHBIMH TIEJISIMU U3Y4YCHUS GU3UKH B 00IIEM 00pa30BaHUHU SIBJISTFOTCS

e (QopmHpoBaHHWE HWHTEpPECa M CTPEMJICHHS OOYYAIOUIMXCS K HAay4YHOMY H3yUYCHHIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TIPEJACTABICHWH O HAYYHOM METOAE TMO3HaHWA U (QOPMHPOBaHUE
UCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yabTaTa U3yudeHUs OCHOB CTPOCHUS
MaTepuu U (QyHIaMEHTAIbHbBIX 3aKOHOB (DU3HKHY;

e (hopMHpOBaHHE YMEHHI OOBSCHATH SBJICHHS C UCIOIB30BAaHUEM (PU3NYCCKUX 3HAHUHN
Y HAy4YHBIX JIOKA3aTEIbCTB;

e (GopMHpOBaHHWE MPEICTABICHUI O PO (PU3UKH IJIsI PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.



JlocTikenne 3TUX Lenedl oOecreunBaeTcs pelIeHHuEeM CIEAYIOUIMX 3alad B Ipolecce
M3y4deHus Kypca (GU3UKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

e TpuoOpeTEeHNE CUCTEMbI 3HaHUI 00 00mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJSPHYIO (PU3HKY, 3IEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY
Y DJIEMEHTHI aCTPOPHU3UKY;

e (QopMHpOBaHHE YMEHMH MPUMEHATb TEOPETHUECKUE 3HAHUA I OOBSICHEHHS
(GU3NYeCKUX SBJICHUI B MPHUPOJE M IS MPHHATHS TMPAKTHYECKUAX PEIICHUH B MOBCETHEBHOMN
KHU3HU;

® OCBOCHHE CHOCOOOB pEIICHUS PA3IUYHBIX 3a7ay C SIBHO 3aJaHHON (U3MYECKOi
MOJICNBbIO, 3a/ad, TIOAPa3yMEBAIONINX CAaMOCTOATENBHOE CO3JaHHe (PH3MUECKOW MOJIEIH,
a/IeKBaTHOM yCJIOBHUSM 3aa4y;

e [IOHMMAaHHE (U3UYECKUX OCHOB M NPHUHIUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHHS HAa OKPYKAIOIIYIO CPENY;

e OBJIa/ICHUE METOJIaMU CAMOCTOSITEJIbHOIO INIAHUPOBAHUS U MPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalM3a W MHTEpIpeTaluy WHPOPMALUU, ONpEeAeNeHUs JIOCTOBEPHOCTU
MOJTyYEHHOTO Pe3ybTarTa;

® CO3JlaHME YCIIOBUH I pa3BUTHsI YMEHHMI NMPOEKTHO-UCCIIEA0BATENILCKOM, TBOPUECKOM
TeSITETBHOCTH.

Ha usydenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
orBoauTcs 134 yaca: B 10 ximacce — 68 gacoB (2 gaca B Hezenmo), B 11 kiacce — 66 gacos (2 vaca
B HEJIETIIO).

B nporpamme no ¢usuke npuBeEH nepedyeHb J1ad0paTOPHBIX, MPAKTUYECKUX paboT U
OTIBITOB € YYETOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCs.

Ha ypoxax ucnone3yetcst o6opynoBanue neHrpa «Touka poctay



COLEPKAHUE OBYUEHUA

10 KJTIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupojae. Hayunele MeTonbl MO3HAHUS OKpyXkaromiero mupa. Poib
HKCHEPUMEHTA U TEOPUH B MIPOIIECCe O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (DPUBHKE.

MonenupoBanue Gpuanyeckux sBJIeHUN U nporeccoB. Haydnsie runorespl. duznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3UUECKHX 3aKOHOB. [IpHHIINI COOTBETCTBHUS.

Pons m Mecto ¢usuku B (GOpMHpOBAaHMHM COBPEMEHHOW HAy4yHOH KapTUHBI MHpa, B
MIPaKTUYECKON AESITENBHOCTH JIIOACH.

Jlemoncmpayuu

AmnanoroBbie ¥ IU(YPOBBIC U3MEPUTEIIBHBIC PUOOPHI, KOMITBIOTEPHBIEC TATIUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBukeHrne. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U YCKOpPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIUH Ha OCH CHCTEMbI KoopAHHAT. ClI0)KEHHE MEpPEMEILEHUN U
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWKEeHHE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS], ITyTH U NIEPEMELIECHUS MAaTEPUAIIBHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majeHue. Y CcKopeHue CBOOOTHOTO MaAeHUs.

KpuBonuneiinoe naBuxeHue. J[BHKEHHME MaTEpPHAIbHOM TOYKHM IO OKPYXHOCTH C
IIOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocTh. l[lepmom u
gacTtoTa oopameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue YCTpOHCTBA M NPAKTHUECKOE TPUMEHEHHE: CIUAOMETp, JABHKEHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE MTEpeIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[laneHue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmroienue nBmxeHus Tena, OpoIeHHOro 1Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaICHUs.

Hanpasnenue ckopocTH Mpu JIBUKEHUH 110 OKPY>KHOCTH.

Yyenuueckuil sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne HepaBHOMEPHOIO JBUKEHHUS C LENbIO ONPEIEICHHS] MTHOBEHHONH CKOPOCTH.

UccnegoBanue  COOTHOIIEHUS ~ MEXAY  NYTSIMH, HOPOWJIEHHBIMH  TEJIOM  3a
MOCJICIOBATENIbHBIE pPaBHBIC MPOMEXKYTKH BpPEMEHHM TP PABHOYCKOPCHHOM JIBIDKCHHH C
HAaYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS IapUKa B BA3KOM KUIKOCTH.

W3ydeHnue ABUKEHUS Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

IIpunuun orHocurensHocTH l'anmies. llepswiii 3axon Herorona. HMHepruanbHble
CHCTEMBI OTCUYETA.

Macca Ttena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akoH Herootona miis
MaTepuaibHON TOUKU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbBIX TOYEK.

3akoH BceMHUpHOro TaroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Bunbsl Tpenust (mokost, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna cornpoTUBICHUS
NP ABUKEHUU TeJla B )KUJKOCTH WM rase.

[loctynarensHoO€ 1 BpallaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tea.



MOMEHT cuJibl OTHOCHUTENBHO OCH BpaileHus. Ilnedo cumnbl. YcinoBus paBHOBECHs
TBEPIOIO Tena.

TexHuueckue yCTpONCTBA W MPAKTHUUECKOE NPUMEHEHHUE: MOJIIUIHUKH, JIBHXCHUE
HMCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBreHNE MHEPIIUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JepopMarium.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIBKCHHUS.

VYcnoBus paBHOBecust TBEpIOTO Tesna. Buabsl paBHOBeCHS.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomul

N3ydenue aBuxeHus Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BOSHUKAIOLUIMX B NPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopmaruu.

UccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3aKkonwvl coxpanenus 6 Mexanuke

Nmnynbsc MaTepraibHOM TOUKH (TeJa), CUCTEMbI MAaTepUATIbHBIX TOUeK. IMITynibe cUitbl 1
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CUJIBL.

Kunernyeckass sHeprusi MarepualibHOil Touku. Teopema 00 M3MEHEHMH KMHETUYECKOM
SHEPTUHU.

[lorenuuansHast oHeprusa. [loTeHuumanbHas SHeprus ymnpyro aehOpMHUPOBAHHON
npyxuHsl. [loTeHIManbpHAs YHEPTHA Tela BOJIM3HM MOBEPXHOCTH 3€MITH.

[loreHuuanpHble W HEMOTEHIUATIbHBIE CUJIbl. CBS3b paOOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHUEM MEXaHMUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCcTpOHCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONED, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE ABIKEHUE.

[lepexo mOTEHIIMATHHON YHEPTUHN B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydenne abCONIOTHO HEYNPYroro yiaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW JHEprud Tena Ha
[IpUMEPE PACTSHKEHUSI PE3UHOBOTO KI'YTa.

Pasnen 3. Monekyasipuast pu3nka ¥ TepPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKEHUS W B3aUMOICHCTBUSA
YacTul BeniecTBa. MoJenu CTpOeHUs Ta30B, )KUIKOCTEH U TBEPABIX Tel U 00BSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
uaeanbHOro rasza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KHHETHMYeCKOH SHepruu



TEIUIOBOTO JBMWXEHMs wyacTul rasa. [llkama temmneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneipona. 3akon [aneroHa. M3omponeccsl B UAEaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLIECCOB: H30TEPMa,
M30x0pa, n3obapa.

TexHuueckue yCTpolcTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUIME IHCKPETHOE CTPOCHHME BeIIeCTBa, (oTorpapuu MoKy
OpPraHMYECKHUX COCIUHCHUM.

OmnpITel 10 UG GY3UH KUIKOCTEH U ra30B.

Mozenb OpOyHOBCKOTO JBUXKEHUS.

Mopens onbita lltepHa.

OmnbITEL, JOKA3BIBAIOIINE CYIIECTBOBAHME MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Monens, HUIIOCTpUpYIOLIas IPUPOAY AaBICHUS ra3a Ha CTEHKH COCYAA.

OmnbITE], WILTIOCTPUPYIOIIME YPABHEHNE COCTOSHUS UIE€AIBHOTO ra3a, M30IpPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHH o0béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATYyphl BO3AyXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMETPAaMU COCTOSIHUSI pa3peKEHHOTO Ta3a.

Tema 2. Ocnoevt mepmoounamuxku

TepmoauHamuueckas cuctema. BHyTpeHHs dHEprusi TEpMOIAMHAMUYECKOM CUCTEMBI U
cnocoOsl e€ m3MeHeHusi. KonmuecTBo TermioTsl U padoTa. BHYTpeHHSSI SHEPTHsl OTHOATOMHOTO
HJeaJBHOTO Ta3a. Buel Teronepenayn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IIYyYCHHE. Y IelIbHAs
TEIIOEMKOCTH BelllecTBa. KonyecTBO TEMIOTHI P TEIIONEepeaye.

[Tonsitne 06 aamabatHoMm mpouecce. IlepBblit 3akoH TepMmoauHamMuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K M3o0tporeccam. I paduueckas mHTEpIIpeTarys paboThl rasa.

Bropoii 3akoH TepmMoarHamMuki. HeoGpaTuMoCTh MPOLECCOB B IPUPOJIE.

TenoBble MamnHbl. [IpuHIMIBL JeHCTBUS TEIIOBbIX MamuH. [Ipeobpa3oBanus 3nepruu
B TEIUIOBBIX MamuHax. Koad¢umueHnt nonaeszHoro neictsus TemnaoBoi mamunsl. [ukn Kapao u
ero K0d((HUITMEHT T0JIE3HOTO NEHCTBHA. DKOJIOTHIECKHE IPOOIEMbI TEIUIOOHEPTETHKH.

TexHuueckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
Cropasusi, ObITOBON XOJOUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEW HSHEpruu Teja MPU COBEPIICHUU padOThl: BBUIET NMPOOKU M3
OYTBUIKM TOJ JIEHCTBMEM C)KaTOr'o BO3/yXa, HarpeBaHue >Qupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOIEMOHCTPALIHS).

V3meHeHne BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tejla Ipu Terionepeiaye.

OmnbIT N0 aarabaTHOMY paCUIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBIL, ABUraTeNsl BHYTPEHHETO CTOPAHHUS, PEAKTHBHOTO JIBUTATEIIA.

Yuenuuecxkuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapoobpazoBanne u KoHAeHcauus. Vcmapenue u  KumneHue. AOCONIOTHas U
OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayXa. HacelmeHHslii nap. YaenpHas TEIU1oTa 1apooOpa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Tteno. Kpucrammmyueckue u amopdHble Teina. AHHU30TPONHS CBOWMCTB
kpuctaiioB. JXXuakue xpucramibl. CoBpeMeHHblE MaTepuaibl. [lnaBneHue u KpucTanau3anus.
VYnenwpHas Terora maasieHus. Cyomumarusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckne ycTpoMCTBa M IPAKTHYECKOE NPUMEHEHHME: TMIPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMM IIOJy4EHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHUH.



Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npy NoHM>KEHHOM J1aBJIEHUM.

Crioco0b1 M3MEPEHUSI BITAXKHOCTH.

HaOnroneHue HarpeBaHUs U TUIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHre OTHOCUTENBHOM BIAaKHOCTH BO3/yXa.

Pa3zpnen 4. DiekTpoauHAMUKA

Tema 1. Inekmpocmamuka

Onextpuzauus Tela. OJEKTpUUECKUM 3apsa. JlBa BHIa DIIEKTPUYECKHX 3apsi/ioB.
[IpoBOIHMKY, TUBIEKTPUKH U MOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUIECKOr0 3apsa.

B3aumopeiictBue 3apspoB.  3akoH Kynona. TouedHbBI  3JIE€KTPUYECKHM  3apsii.
Onektpuyueckoe mnosne. Hanpsok€HHocTh aiekTpudeckoro mons. [IpuHmun cynepno3unuun
JJIEKTPUYECKUX TOJIeH. JINHUY HANPsKEHHOCTH SJIEKTPUYECKOTO TOJIS.

PabGora cun osnextpocratuueckoro mouns. Ilorenmman. Pa3HocTh NOTEHIMANOB.
[IpOoBOAHMKY M TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM MoJie. JI3aeKkTpruuecKas IpOHULAEMOCTb.

OnektpoéMkocTh. KoHzmeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsYKEHHOT0 KOHJEHCATOopa.

TexHudeckrue ycTpocTBa M MHPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN
arnmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUI AEUCTBUSA HIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DIEKTPUYECKOE T0JIE 3apsSyKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

JIM3IIeKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAM ILJIACTHH,
PacCTOSHUS MEX1Y HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mMepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoannwiit Inekmpuyeckuit mox. Toxku 6 paziuunvix cpeoax

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MICTOYHMKHN TOKa.
Cuina Toka. [locTOSHHBIN TOK.

Hanpsxenue. 3akon Oma 1 ydacTka LETH.

DneKTpruyeckoe CONIPOTHUBIICHHUE. VY nensHOE CONPOTHUBIIEHUE BEILIECTBA.
[locnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MOmHOCTE 2JIEKTPHYECKOTO TOKA.

ONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) dJIeKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

OneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOGCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJTYIPOBOJIHHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogAHUKOBEIE TPUOOPHI.

DNEeKTpUYECKH TOK B PAacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JTUCCOIUaNus. DIEKTPOIIN3.



OnekTpuyeckuii TOK B razax. CaMOCTOATENbHBIH M HECAaMOCTOSITENIbHBIA pa3ps.
Momnnus. [lna3ma.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE IPUMEHEHHUE: aMIIepMETp, BOJBTMETD,
peocTaT, WCTOYHUKH TOKa, OJJICKTPOHArpeBaTeNbHbIE TPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIA ITHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBINA JTNOJ, TaJTbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKEHMS.

3aBUCUMOCTb COINPOTHUBJICHUS LUIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CMmenianHOe COeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe M3MepeHHe 3JIeKTPOABUKYIIEH Cuibl. KOpOTKOe 3aMbIkaHUE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa M IpOBOAUMOCTh BO3IyXa.

OaHOCTOPOHHSISI TPOBOUMOCTD AUOIA.

Yuenuueckuti sxcnepumenm, nabopamopmsie pabomuol

N3yyenune cMemaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenne SIEKTpPOABMKYILIEH CUJIbl HUCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmroienue anekrponusa.

MexnpeaMeTHble CBSI3H

Wzyuenne kypca Qusuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJICpKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEeMaTUKH, OWOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO IO3HAHMUS:
SIBIICHUE, HAy4yHbIH (akT, rumore3a, (Qu3Wdeckas BETUYMHA, 3aKOH, Teopus, HabOIoJaeHUE,
SKCTIIEPUMEHT, MOJCITUPOBAHNE, MOJCIIb, U3MEPECHHE.

Mamemamuxa: pelieHUE CHCTEMbl YypaBHEHUH, IMHeWHas ¢yHKuus, mnapadona,
runep6oma, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HX MPOEKIMH Ha OCH
KOOPJHMHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexanndeckoe ABMKEHUE B KUBOW mpupoje, nuddys3usi, ocMoc, TeI1o00MeH
JKUBBIX OPTaHU3MOB (BUIbI TEIUIONIEPEAauH, TEIJIOBOC PABHOBECHE), SJICKTPUUCCKUE SBICHHS B
JKUBOW MPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEM K Ta30B, J3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLAALINS, FaIbBaHUKA.

T'eoepaghus: B1axXHOCTH BO3IyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUe JBHKEHUH C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOAIIMIHUKYU, HCIOIH30BAHUE 3aKOHA COXPAHEHUS MMITYJIbca B TEXHHKE (pakera,
BOAOMET W Jpyrue), JBUTaTellb BHYTPEHHErO0 CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYeHHs] COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTepuajaoB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTUYECKas  3allWTa,  3a3€MJICHHE
3JEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TMPUHTEP, DJICKTPOHArpEBATENIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.



11 KJIACC

Paznen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTtosiHHbIE MarHuThl. B3amMoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJie.
Bekrop maruutHOM MHAYKUMHU. [IprHIMI Cynieprio3uiyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAyKWd. KapTuHa TuHui MarHUTHOM WHIYKIIMH TTOJIS TIOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oje nmpoBoAHMKAa ¢ TokoM. KapThHa JMHUN MHAYKIMM MArHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzaumoaeiicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOZlyJib U HallpaBJICHUE.

Cuna Jlopenia, e€ MOayinb W HampaBlieHHE. JIBHKEHHME 3apsiKEHHOM YacTHUlbl B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHniia.

SIBneHne ONEKTPOMArHUTHOM UWHAYKIUHU. [IoTOK BEkTOpa MAarHUTHOM WHIYKLHUH.
DJIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHuTHOM UHAYKIIMU Dapajes.

BuxpeBoe snexkTpruyeckoe moje. DNEKTPOABMKYILAsS CHUJa UHAYKLIUU B INPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHAYKLIMH. DJIEKTPOABUKYILAs CHJIa CAMOUHIYKIUU.

DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuveckue yCTpOMCTBA M MPAKTHUECKOE TMPUMEHEHHME: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHAYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIuHUM MHOYKIUY MAarHUTHOTO MOJIS.

B3anmopeincTere 1ByX MPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

[HeiictBue cuiibl JIopeHIIa HA MOHBI JIEKTPOJIUTA.

SIBneHuE 3NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUIKYILEH CUJIbI UHAYKLIUU OT CKOPOCTU M3MEHEHUsI MarHUTHOTO
MOTOKaA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yyeHne MarHuTHOTO NOJIs KATYLIKHU C TOKOM.

HccnenoBanue 1eUCTBUS IOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUs dJIEKTPOMATHUTHON UHAYKLWH.

Paznen 5. KosieGanusi 1 BOJITHBI

Tema 1. Mexanuueckue u In1eKmpoMacHUMHbIE KOJIEOAHUSA

KonebarenpHas cucrema. CBOOOIHBIE MexaHWYeCcKHe KoyiebaHusa. [apmMoHHuUeckue
konebanusa. Ilepuon, uacrora, ammauryga U ¢asza konebanuid. Ilpy>KMHHBI MasTHUK.
Marematnueckuii MasTHUK. YpaBHEHUE TapMOHUYECKHX KosieOanmii. [IpeBpamienune sHepruu
MIPY TAPMOHUYECKUX KOIeOaHUSX.

KonebarenpHbiii kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B HJICaTLHOM
KojeOaTeTbHOM KOHTYype. AHAJOTUS MEXIYy MEXaHHYeCKUMH U JJIEKTPOMArHUTHBIMU
kosnebanuamu. ®opmyna Tomcona. 3akOH COXpaHEHHUS PHEPTUU B HUJEATbHOM KoJeOaTeIhbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroUux KojieOaHUsIX. BeIHYyX/IeHHbIE MEXaHUYECKUE KOJIeOaHUS.
Pe3onanc. BeinyK/1€eHHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHHs.



[lepemennsblii Tok. CHHYyCOMIANBbHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA U HATIPSIKEHUSI.

Tpaucdopmarop. IIponsBoacTBo, nepegaya U MOTPEOICHUE 3IEKTPHUECKON SHEPIHU.
DKOJIOTHYECKUE PHUCKH TP TPOM3BOJACTBE dJEKTpodHepruu. KymbTypa HCIOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB  KoyeOaTeNbHOW  cUCTeMbl  (MIPYXKUHHBIA WU
MaTeMaTHYeCKHI MasTHUK).

Habmroienue 3aTyxaronmx KoyieOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmoienue pe3onanca.

CB0oOOAHBIC JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuuiorpaMmel  (3aBUCUMOCTA  CWJIBI TOKAa M HAIpSOKEHUS OT BpPEMEHH) A
ANEKTPOMArHUTHBIX KOJIeOaHui.

Pe3onaHnc mpu mocienoBaTeIbHOM COSAMHEHUHN PE3UCTOPa, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCcaTopa.

Mopenb TUHUY AJIEKTPOIIepEIauH.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

HccnemoBanue 3aBUCHMOCTH TIEPHUO/Ia MAITbIX KOJICOAHMIA Tpy3a HA HUTH OT JJTUHBI HUTH
1 Macchl Tpy3a.

UccnegoBanue mMepeMEHHOTO0 TOKa B IENH U3 TOCIEAOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

Mexanudyeckue  BOJIHBI,  ycioBuUs  pacnpoctpaHeHus.  I[lepmon.  CkopocTb
pacrpocTpaHeHus U JyiMHA BOJHBL [lomepednple W mpoaoibHble BOJHBL. MHTepdepenuus u
T paKIus MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBL. YCJIOBHS M3Jy4EHHUs 3JEKTPOMArHUTHBIX BOJH. B3amMmHas
opueHranusi BekTopoB E, B, V B snekrpomarautHON BojHE. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHWe, MpelloMIIeHHue, Noisapuszanus, audpaxuus, uHrepdpepenuus. CKOpocTh
3JICKTPOMATHUTHBIX BOJIH.

[[Ixana sneKTpoMarHUTHBIX BOJH. [I[puMeHEeHHE 31IeKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI paauOCBA3H U TelleBUACHUS. Paaronokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KaroIIeH Cpeibl.

TexHuueckue ycTpoMcTBa M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMArHOCTHMKA B TEXHHUKE W MEIULMHE, pajap, PajauONpUEMHHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPAHECHUE TOTIEPEUYHBIX M MPOJIOJILHBIX BOJIH.

Koneobmionieecs Tei10 kak HICTOYHUK 3BYKa.

Habmtoienue oTpaskeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeHmu U U pakiimi MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJIeOaHU.

HccnenoBanue CBOWCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHE, IPEJIOMIICHUE,
noJsipusanus, Tupakuus, HHTepQepeHIus.

Tema 3. Onmuxka



I'eomerpuueckast ontuka. [IpsMonuHeilHOe pacnpoCTpaHEHUE CBETa B OJHOPOJIHOM
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHsi cBeTa. [locTpoeHne HM300pakeHUN B TUIOCKOM
3epkaie.

[lpenomnenue cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIM IMOKa3aTeib
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroia MOIHOTO BHYTPEHHErO
OTpPaXKEHUS.

Hucniepcus ceta. CiioxHBIN cocTaB 6esoro cBeta. LIperT.

CoOuparome W pacceuBaroniye JUH3bL. ToHKas nmH3a. DOKYCHOE pacCcTOsiHHE H
OTITHYECKasi Cujia TOHKOW JUH3bI. [locTpoeHne n3o0pakeHUil B COOMPAIONTUX U PACCEHUBAOIINX
nuH3ax. PopMylia TOHKOM JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JINH30M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. WHTepdepeHnus cera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBHUS
HaO0II0/IeHNs MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hubpakmus cseta. Judpakumonnas pemérka. YcinoBue HAOTIOAEHUS TIaBHBIX
MaKCHMYMOB IIPH MTaJICHU MOHOXPOMATHYECKOTO CBETA HA JUPPAKIIMOHHYIO PEIIETKY.

[longpusanus ceera.

TexHu4YecKkre yCTPOMCTBA M TPAKTHUECKOE MPUMEHEHHME: OYKH, JIyma, (oToammapar,
MPOEKIIMOHHBIA ~ ammapar, MHUKpPOCKOI, TEJECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHEHUE, OTpaXEHHE MU IpesioMmyieHHe cBeTa. Onrtuueckue
pUOOPEIL.

ITonHOE BHYTpeHHEe oTpakeHue. Moenb CcBeToBOa.

HccnenoBanue cBOWCTB U300paKeHH B TMH3aX.

Mopaenn MUKpOCKOIA, TEIECKOIIA.

Habmronenue untepdepeHyu ceera.

Hab6mronenue nudpakiumu cera.

Habmronenue nucnepcun cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO PU3MBI.

[Tonyuenue cekTpa ¢ HTOMOIIBIO TU(DPAKINOHHON PEHIETKH.

Habmroienue nonsipusanuu cBera.

Yyenuueckuil sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszatesnis MpeaoMIICHUs CTEKIIa.

HccnenoBanue cBOWCTB N300pakeHHIA B TMH3AX.

Hab6nronenue qucnepcun cBeTta.

Pasnen 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIBHOCTH

['panuubl MPUMEHUMOCTH KJIACCMYECKOW MexaHUKHU. [locTynaTel crnenuanbHOW TEOPHUHU
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJI CKOPOCTH CBETa B BaKyyme, [PUHIUI
OTHOCHUTEJILHOCTH DWHILITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJICHIEe BPEMEHHU U COKPAILEHUE JJTHHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIbI.

CBs13b MaCChI C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs TTOKOSL.

Pa3zpnen 7. KBanToBas pusunka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEprur (OTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢doToHa.

OtkpeiTie u wuccienoBanue (oroaddekra. Ombitet A. I'. CromeroBa. 3akoHBI
¢boroaddexra. YpaBHenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpannna» porodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuuyeckrue yCTpOHCTBAa M IMpaKTUYECKOE IMpUMeHEeHHE: (OTOANEMEHT, (OTOAATUHUK,
coJHeyHast 6aTapesi, CBeTOAHO.
Jlemoncmpayuu
®oTo3(eKT Ha yCTaHOBKE C ITUHKOBOM MIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (GoTOdPdeKTa.
Ceeroauos.
Connevnas Oarapes.
Tema 2. Cmpoenue amoma
Monenb atoma Tomcona. OnbiTel Pezepdopna mo paccesauro o -gactuil. [lnanerapras
Mozenb aroma. [loctynarel bopa. Mznyyenue u norsiomienue GOTOHOB NpU MEPEXOae aroma ¢
OJIHOTO YpOBHSI SHEepruM Ha Jpyrod. Bumbl crektpoB. CHEKTp YpPOBHEW SHEPruM aroMa
BOJOpPOJIA.
BonHoBbie cBoiicTBa yacTtuil. Bonusl ne bpoitnsa. KopnyckynsipHO-BOJHOBOMW Jyaan3M.
CrioHTaHHOE U BBIHYKIECHHOE U3ITyUEHHE.
TexHuueckne yCTpPOMCTBa U MPAKTHUECKOE TNPUMEHEHHE: CHEKTPalbHBbIA aHaJN3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens oneita Pezepdopra.
Onpenenenne JIMHBI BOJIHBI Ja3epa.
HaGnronenne muHeyaThIX CIEKTPOB U3TyYCHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul
Habnroienne nuHeHyaToro CeKTpa.
Tema 3. Amomnoe aopo
DKCHEpPUMEHThI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sanpa.  OTKpbITHE
paanoakTuBHOCTH. OnbITEl Pezepdopaa o onpeneneHuio coctaBa pafuoaKTUBHOTO HU3ITyYEHUS.
CsoiicTBa anb(da-, 6eTa-, raMMa-u3nydeHus. BiusHue pagunoakTHUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpbiTHE TpOTOHAa U HeWTpoHa. HykinonHas mopens saapa IeiizenOepra—liBaneHko.
3apsn sanpa. MaccoBoe uucino siapa. M3otormnsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nydenue. 3akoH
paZMoaKTUBHOIO pacnajia.
DHeprus cBA3M HyKJIOHOB B sipe. SnepHbie cuibl. JledexT maccsl sipa.
SnepHsle peakuuu. [leneHue u CUHTES SIED.
SAnepusiii peakrop. Tepmosnepusiii cunTe3. [IpoOieMbl W NEPCHEKTUBBI SACPHOU
JHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI AIEPHON SJHEPIETUKH.
DnemeHTapHbIe YacTULbl. OTKPBITHE TTO3UTPOHA.
MeTob1 HaOJIIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
dyH/1IaMEeHTAJIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pr3nyecKkoi KapTHHBI MUPA.
TexHudeckue yCTpOMCTBA U NPAKTUUECKOE IPUMEHEHUE: NO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHasi 6oMOa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOLIUX YACTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
UccnenoBanue TpekoB YacTHil (110 TOTOBBIM GoTOrpadusim).

Pa3pnen 8. DiiemeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otambl  pa3BUTHS acTpoHOMuHW. [IpukiagHoe W MHUPOBO33PEHUECKOE 3HAYCHHE
ACTPOHOMUH.

Bun 3Bé3nnoro Heba. Co3Besnus, spkue 3BE3IbI, TNIAHETHI, IX BUIUMOE JBHKEHNE.

Conneunas cuctema.



Connue. ConneuHas akTuBHOCTh. Mcrtounuk sHepruum CosHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CIEKTPAJIBHBIA KJIACC — CBETHUMOCTBY». 3BE3IbI
[JIaBHOM TMOCJIEA0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] TIJIaBHOU
MIOCJIEI0BATENIBHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHUU U 3Boounu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mnineunsiii Ilytes — nama [Manaktuka. [lonoxxenue n amwxkenue ConHna B [ManmakTuke.
Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE OBIPHI B APAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006sma. Pasberanme ramaktuk. Teopwst
Bbonpuioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa BeenenHoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaOGnroneHust HEeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKESHUN
JUTsL OTIpEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3/AMA
CeBepHOro noymapus 1 sipkue 3BE3/bI.

Hab6nronenus B reneckon Jlynsl, maner, Mieunoro [TyTu.

O0o0marniee nOBTOPeHUE

Ponp ¢u3uku u acTpOHOMHUM B HKOHOMMYECKOHM, TEXHOJOTHYECKOW, COLMAIbHOW U
THYECKOW cdepax AeATEIbHOCTH 4YeJIOBeKa, pPOJIb M MECTO (PM3MKM W acCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopun B (POPMHPOBAHUU
MIPEICTAaBICHUH 0 (PU3HUECKON KapTUHE MHpPa, MECTO (U3NIECKON KapTUHBI MHpa B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUIA O IPUPOJE.

Me:xnpeamMeTHble CBSI3H

Wzyuenne kypca Qusuku 0a3oBOro ypoBHA B 11 Kiacce ocCyliecTBISIETCS C YYETOM
COJIep)KaTEIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcamMM MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO IO3HAHMUS:
SBJICHUWE, Hay4yHbIH (hakT, rumore3a, (u3Wdeckas BETUYMHA, 3aKOH, TEopus, HaOIoJaeHHeE,
JKCIEPUMEHT, MOJAECIMPOBAHNE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbI YpaBHEHHM, TPUTOHOMETpUUECKHE (YHKIIMH: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIMM Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MIPU3HAKU [10J100MsI TPEYTOJIbHUKOB, ONPEIEICHHE IJIOMAAN INIOCKUX GUryp u o0bEma Ted.

Buonozus: snekrpuyeckue sBICHUS B KMBOH INpHpoje, KojeOaTelbHbIC JBUKEHUS B
KUBOW MpUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM Npupoje, AeHcTBHE pajgualii Ha >KHUBbIE
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPIABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpusa: MarHuTHbBIE MOJIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonozus: TMHAM dIEKTPONEPEad, FTEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEND,
WHAYKIMOHHAsT TeYb, pajap, paAuoONpUEMHMK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas 6arapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «®du3uka» Ha YpOBHE CpeJHEro oOmero oopa3oBaHHA
(6a30BBII  ypOBEHB) JIODKHO  OOECHEYHTHh  JIOCTHKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
MeTarnpeMeTHBIX U MPEMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOEHUS yuyeOHOro npeamera «Du3mka» JOJKHBI OTPakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalONIUXCsl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJeHUd, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IEHHOCTSM PpOCCHICKOro  00IlecTsa,
pacimupeHue KU3HEHHOTO OIBITa M ONbITa JIESITEIBHOCTH B IPOLECCE Peau3alii OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIHLHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TIMO3UIMU OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 O0IIeCTBa;

MPUHITHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX T'YMaHHUCTHUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO IESTEIBHOCTh B MHTEpECcAaX TIPa)KAaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;

YMEHHE B3aHUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIMSMU 1 Ha3HAUYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKON A TEIIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKON TPaXTaHCKON HIEHTUYHOCTH, TAaTPUOTH3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM POCCHUHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHMS,;

CTIIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM UYHUCJIE B I€ATEIBHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyAYILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOUast SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
¢u3nyeckoi Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3nuuHbiM chepaMm npodeccHoHaNbHOW JesITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHHMIO M caMOOOPa30BaHUIO B 0071acTH (PU3UKH HA
MPOTS)KEHUU BCEU )KU3HU;

6) KOJIOrM4eCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh JKOJOTMUYECKOW KYJBTYpBl, OCO3HAHUE TJI00aIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIICCTBICHUE JCUCTBUH B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHMS
1eJIel yCTOMYUBOrO Pa3BUTHUS YETIOBEUECTBA;

paciMpeHue OIbITa JACSITEIBHOCTH OSKOJIOTHYECKOH HANpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUM 110 PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;



OCO3HaHME IEHHOCTH HAyYHOH J1eATeIbHOCTH, TOTOBHOCTh B Tpoliecce U3ydeHus (pu3nku
OCYIIECTBIISITH MMPOEKTHYIO U UCCIIETOBATEIBCKYIO ACSITEIPHOCTh HHANBUAIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTenbHbIe YyHHBepPCAIbHbIE yUeOHbIE TelicTBUSA

Ba3oBble Jlornueckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYIHpPOBaTh M aKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OIIpENIeNIATh e JeATeIbHOCTH, 3aJJaBaTh MapaMeTPbl U KPUTEPUH UX JOCTHXKEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHMs B paccMaTpUBAaEeMbIX (PHU3MUYECKHX
SBIICHUSAX;

pa3pabarbiBaTh IUIAaH peIIeHUs MNpoOJeMbl ¢  y4ETOM  aHalIM3a HUMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTePHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHWBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI A€ TEIbHOCTH;

KOOPJMHUPOBATh W BBHINOJNHATH PadOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIIUICHUE MIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe uccienoBareLCcKHe AeliCTBHSA.

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHSAMH U METOAaMH (DU3MUYECKOMN
HayKU;

BJIaJICTh HABBIKAMH Y4eOHO-MCCIIEAOBATENBLCKOW U MPOSKTHOM JEATEIBHOCTH B 00JacTu
¢u3nKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B PeIleHHs 3ajau
(U3NIECKOro copep KaHus, MPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUS;

BJaJIeTh BUJAMU JEATEIBHOCTH IO MOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTEepHpeTalyi,
npeoOpa3oBaHUI0O W TMPHMEHEHWIO B PA3JIMYHBIX YYEOHBIX CHUTyallHsiX, B TOM 4YHCIE MpHU
CO3aHUU YYEOHBIX MPOEKTOB B 00JaCTH (PU3UKU;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJIM3UPOBaTh 3a/ady, BBIIBUTATH
rUnoTe3y e€ peleHus, HAaXOAMTh AapryMEHThl Ul J0Ka3aTeIbCTBa CBOUX YTBEPXKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJM3UpPOBaTh IIOJIyYEHHbIE B XOJA€ pELICHHs 3aJaud pe3ylbTaThl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/la4l B 00Opa30BATEIbHON JESTEIBHOCTH, B
TOM YHCJIE TP U3YUEHUH (DUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEICATSIHLHOCTH;

YMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIE MTOIXObI M PEIICHIS,

CTaBUTH MPOOJIEMBI U 3aJ1a4u, JOMYCKAIOIIUE aJIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmaumeii:

BJIaJIeTh HAaBBIKAMU MOJIy4eHUs] UH(pOpMAMK (HU3NIECKOTO COACPIKaHUS U3 UCTOYHHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEILHO OCYHIECTBIIATH IIOMCK, aHalW3, CHCTEMaTH3alUI0 MU
UHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCTOJb30BaTh CPEJICTBA MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIEHNY KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHM3ALMOHHBIX 3aJad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON O€30MaCHOCTH;

co3/1aBaTh TEKCThl (DU3MYECKOTO COACpKAaHUs B Pa3NUYHBIX Qopmarax ¢ Yy4EToM
Ha3HaueHUs: MHPOpPMALMM U LEJIEBOW ayAWTOPHM, BbIOMpas ONTHUMalbHYIO (Qopmy
MPEICTABICHHUS U BU3yaIH3alHH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUA:



OCYIIIECTBIATH OOIICHHE HA YpOKaX (PU3MKHU M BO BHE-YPOUHOU JESATEIbHOCTH,

pacro3HaBaTh MPEINOCHUTKH KOH(PIMKTHBIX CUTYAITUH U CMSTYAaTh KOH(JIHKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMaHAHON ¥ MHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMATHKy U METOIbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KJI0T0 WIEHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JEATENIbHOCTH, OPraHW30BbIBATbH M KOOPJIWHUPOBATH
JEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBJATHh IUIAH JEHUCTBHUM, PACIpPENENATh POJIH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KAUYECTBO CBOETO BKJIAJIa M KAXKIOT0 YIaCTHHKA KOMAaH/IbI B OOIIUN Pe3yIbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULKUUA HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYUIIECTBJIATh MO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYaIHsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MMO3HABATENBHYIO NESATEILHOCTh B 00NACTH (PH3UKH H
ACTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIFHO COCTABJISITh IIJIaH PEIICHHs pacdyE€THBIX M KAYECTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS TPAKTUYECKOW paboThl ¢ Y4ETOM MMEIOMIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHIM;

pacuIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBIICHUIO JPYIUIIUU B 00NacTH (PU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBINH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIa/ICTh HABBIKAMU TIO3HABATENLHOMN pe(IeKCHU KaK OCO3SHAHMS COBEPIIIAEMBbIX JIEHCTBUN
Y MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

UCIONIb30BATh MPUEMBI pe(ICKCHU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATH PEIICHHUSI TI0 UX CHIYKCHHIO;

MIPUHUMATH MOTUBBI U ApTYMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB AEATEIbHOCTH;

MIPUHUMATH ce0sl, MIOHMUMAas CBOU HEJOCTATKH U JJOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHNOKH.

B mporecce MOCTHKEHHUsI JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTrpamMMbl MO (hHU3UKE
UL YpOBHA CpemHero oOmero o0pa3oBaHus Yy OOYYalOIUXCS  COBEPIICHCTBYETCS
OMOIMOHANBHBIN HHTEJUICKT, IPEIIOJIararonnii ChOPMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE COCTOSIHHE,
BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SYMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTHh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIXKEHHUIO LIENU U YCIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JI€HCTBOBATH UCXO/S U3 CBOUX BO3MOYKHOCTEH;



HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS], CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKNBAHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMHU
JTIOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3pemiaTb KOHQIUKTHI.

ITPEAMETHBIE PE3YJIBTATbBI

K koniy oOyudenus B 10 kjacce mpenMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

JEMOHCTPUPOBAaTh Ha MpPUMEpPaxX pojib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOM
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHMKU M TEXHOJIOTHH, B IPAKTUYECKOMN
JIeATEILHOCTH JIIOICH;

YUUTHIBATh TPAHHIIBI NPUMEHEHHS H3YYCHHBIX (PU3MUECKUX MOjeJel: MarepuanbHas
TOYKa, MHEpIHaJbHasl cucTeMa OTc4éra, aOCOJIOTHO TBEPIOE TEJO, MAEATbHBIM ra3, MOJENIN
CTPOEHHUsI Ta30B, KUJAKOCTEH M TBEPABIX TEJI, TOUCUHBIM DJICKTPUUYECKUM 3aps]l IPU PELICHUU
(bu3mvecKux 3a1ad;

pacro3HaBaTh (U3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSMOJIMHEWHOE IBI)KEHHE, CBOOOJHOE TMaJeHHe Tell,
JBIDKEHUE 110 OKPYXXHOCTH, MHEpLMs, B3auMonelcTBue Ten, aupdys3us, OpoyHOBCKoOe
JIBI)KEHUE, CTPOCHHUE JKUAKOCTeH W TBEPIBIX TN, U3MEHEHHE 00bEMa Tell TMpU HarpeBaHUH
(oxJaXxIeHUM), TEIUIOBOE paBHOBECHE, UCHIApEHHUE, KOHJIEHCALUs, IIJIaBJIeHHEe, KpUCTaJIM3alus,
KHUIIEHHE, BJIAKHOCTh BO3]lyXa, MOBBIIIEHUE JABJICHMS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIY IIapaMeTpaMH COCTOSHMs ra3a B HM30MIpOLECCaX, JJIEKTpHU3alus Tell,
B3aMMOJICCTBHE 3apsJIOB;

OIUCHIBaTh MEXAHUUECKOE JIBHKEHHE, UCIONIb3Ys (PU3NYECKHE BETUYMHBI: KOOpPAMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia, UMIYJIbC Tejla, KMHETHYeCKas
9Heprus, MOTEHIMalbHAas SHEPrusi, MeXaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTb; HpHU
ONMCAaHWM TPABWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEJIHYUH, WX
0003HAUEHMsI U €MHULIBI, HAXOAUTb (POPMYIIbI, CBS3bIBAIOIIUE JAaHHYIO (DU3UYECKYIO BEJINYUHY
C IpYrUMH BEJIMYMHAMY;

ONKCHIBAaTh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BEJIMYMHBI: JaBIICHHWE ra3a, TeMmIeparypa, CpelHss KHUHETHYecKash JHEeprus
XaOTUYECKOr0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHAs CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, pabora raza, KodQPUIMUEHT IMOJIEe3HOro JIEHCTBUS TEIJIOBOIO
JIBUTATEJIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATH (PU3UYECKHI CMBICI MCIIOJIB3YEMbIX BEIUYHH,
uxX 0003HaueHUS M EOUHUIIBI, HAXOAWTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYI (U3HUECKYIO
BEJIMYHHY C JPYTUMHU BEJITUYUHAM;

OIUCHIBaTh U3yUYEHHbIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SBICHUS
(mporieccsl), UCHOB3Ys (U3NUECKUE BEJIMUMHBL: AJIEKTPUUYECKUM 3apsij, AJIEKTpUYecKoe ToJe,
HaIpsDKEHHOCTh  IIOJIA, IIOTCHIMAN, Pa3HOCTb IIOTCHLHUAIOB; IIPH OINHCAaHUU IPAaBUIIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICT HCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHHS M EAMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

aHaTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUSA, UCHOJB3YysA (DU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproToHa, 3aKk0oH coXpaHEeHHs
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAaHEHUS! UMITYJIbCA, IPUHLUII CYNEPIO3ULIUN CUJI, TPUHLIUII
PaBHONPABUs MHEPLHMAIBHBIX CHCTEM OTCYETA, MOJIEKYJIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHKECHHS
MOJICKYJI C aOCONIOTHOM TeMIlepaTypol, MepBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCJIOBUS (IPaHUILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHIUIBI JCHCTBHS MAaIlMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMICTB; pa3nuyarh yCIOBUs UX O€30MIaCHOTO MCII0JIb30BaHMs B IOBCEHEBHOM KU3HM;



BBINOJIHATH JKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3NYECKUX SBJIEHUI M IPOLECCOB C
WCTIOJB30BAHUEM TIPSIMBIX H  KOCBEHHBIX HW3MEPEHHWH, TpHU O3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy W TUNOTE3y Y4YeOHOrO OKCIepUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BBIBOIKI;

OCYILLIECTBIATh MNpPsIMbIE M KOCBEHHBbIE M3MEpEHHsS (U3MYECKUX BEJIWYMH, TPU 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO WM3MEPEHHsT W HCIIONB30BATh W3BECTHBIE METOJBI OICHKU
MIOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCHUMOCTH MeXAy (U3HMUECKMMH BEIMYMHAMH C HCIIOJIb30BaHHUEM
NpSMBIX HW3MEPEHUH, MPH O3TOM KOHCTPYHPOBATH YCTAaHOBKY, (HUKCHPOBATH pPE3yIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (PU3UUECKUX BEJIWYHH B BUJE TaOMUI U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yNbTaTaM HUCCIIEJOBAHNUS;

coOnrofaTh mpaBuia O€30MacHOTO TpyAa MpU TMPOBEAECHUU HCCIEIOBAaHUI B paMKax
y4eOHOro IKCIEPUMEHTa, Y4eOHO-MCCIEAOBAaTENIbCKOM UM TMPOEKTHOW JEATENIbHOCTH ¢
WCIIOJIb30BaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYIOBaAHUS;

pemiaTh pacuy€THBIC 3aJadyd C SBHO 3aJaHHON (PU3UYECKOH MOJENbI0, HUCIONb3Ys
(u3nueckre 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaJIK3a YCIOBHUS 3aJa4l BBIOUPATh (PU3HUECKYIO
MOJIeNb, BBIACNHATH (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIE IS €€ pelIeHHS,
MIPOBOAMTH PAcUEThI U OLICHUBATH PEAIbHOCTH IMOTYYEHHOTO 3HaYeHHs PU3NUECKOM BEJTHMUNHBI,

pemaTh KaueCTBEHHBIC 3a[aud: BBICTPAWBATh JIOTHYECKH HENMPOTUBOPEUYHMBYIO IEMOYKY
paccyXIeHul ¢ OMopoil Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTIONB30BaTh MPH pEIICHHMH Y4YeOHBIX 3aJad COBpEMEHHbIE HH(OpPMAIOHHbIC
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMU M MpPEICTaBICHUS Yy4eOHOU U
HAyYHO-TIONYJISIpHOW HMH(OpPMALWU, MOTYyYEeHHOH W3 PA3IIMYHBIX HCTOYHHKOB, KPUTHYECCKH
aHAIM3UPOBATH MOTYYaeMylo HHPOPMALIHIO;

MPUBOJIUTH TIPUMEPHI BKJIaZla POCCUHCKUX U 3apYOCKHBIX YUIEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTIOJB30BAaTh TEOPETUYECKHE 3HAaHWUS TO (u3WKe B TIOBCEAHEBHOM JKWU3HU IS
obecrneyeHns 0€30MacHOCTH MPHU OOpaIIeHHH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMHU, JITIS
COXpaHEHHS 3/I0POBBS U COOITIOJICHHSI HOPM KOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TPYIIE C BBIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH
paboTy TpyNmbl, pamMoOHAIBLHO PACIPENENATh OOS3aHHOCTH M IUIAHUPOBATH JESTEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJeKBATHO OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIbI B
peleHne paccMaTpUBaeMon TIPOOIIEMBI.

K xonHuy oOyuenust B 11 kiacce rnpexMeTHble pe3ysibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y OOYUJAIOIIMXCSI YMEHHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POjib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHMKU M TEXHOJIOTMM, B MPAKTHYECKOMN
JeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHULBI MPUMEHEHHUS HW3YYEHHBIX (U3NYECKUX MOJENeH: TOYEUHBIH
ANIEKTPUUYECKUI 3apsd, Jyd CBETa, TOYCUHBIH HCTOYHUK CBETa, fAepHAas MOJAEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTI0 fJIpa MPH pelieHnH (HU3NUECKHX 3a1a4;

pacro3HaBaTh (PU3MUECKUE SBICHUS (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3UKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JCHWCTBUS TOKA, B3aMMOJEWUCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAS
WHAYKIMS, JACHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBIXKYLIMICS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacpPOCTPAaHEHUE CBETA, OTPAKEHHE,
npenomiieHne, uHTepdepeHius, audpakuus U MOISIpU3aALMSL  CBETa, JUCIEPCUs CBETa,
dotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJOpO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paluOAKTUBHOCTb;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (AJIEKTPHUECKUE, MAarHUTHBIE, ONTHYECKHUE,
INEKTPUYECKYIO MTPOBOAMMOCTD PA3JIMYHBIX CPe/d) M AJIEKTPOMArHUTHBIC SIBJICHMS (MPOIIECCHI),



UCHONB3ysd (U3NYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsja, cHjla TOKa, JJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIIOB, AIEKTPOABHKYILAS CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouist, cuiaa Ammepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTYIIKH, SHEPrusi AJIEKTPUUYECKOr0 W MAarHUTHOTO IOJIeH, MepuoA MU YacToTa KojeOaHui B
Kosie0aTeTbHOM KOHTYpE, 3apsii U CHJla TOKa B MpOIiecce FapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KojeOaHul, (QOKyCcHOe pacCTOSTHME U ONTHYEeCKas CHia JIMH3bI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKHIH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O0O3HAUYEHUS M EIUHULIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMH BEJITMUYNHAMM;

OINMCHIBATh W3YYECHHBIE KBAaHTOBbIC SIBIICHHS W TPOLECCHI, HCIMONB3YSd (hU3HUECKUE
BEJIMYMHBI: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
uMnynbec (OTOHA, TEPHOJ IMOoJypaclajga, dHEeprus CBS3M AaTOMHBIX SAep, INpU OINUCAHUU
MIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs M
€IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3bIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISIT 3HAUCHNE (PU3NUECKOI BETMUUHBI;

aHaM3UPOBaTh (PU3MUECKUE TPOIECCHl W SBJICHMSA, UCHOIB3Ys (DU3MYECKHE 3aKOHBI M
OpUHOMINBL: 3akoH OMa, 3aKOHBl IOCIEAOBATEIBHOIO M IApPAJUIENBHOIO COCIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PAcIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTodddekrra, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH
COXPAaHEHMs HMIIYJIbCa, 3aKOH COXPAHEHMs DSJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MacCOBOI'0 4HMCJa, MOCTYJaThl bopa, 3aKOH PajgMOaKTUBHOIO pacnaia, IpU 3TOM pas3jInyaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMAaTU4YeCKOEe BbIPA)KEHUE U YCIIOBHS (TpaHMILIBI,
00JacTH) NPUMEHUMOCTH;

OIIPEACIIATh HAIPaBJICHUE BEKTOPAa MHAYKLUU MATrHUTHOIO IOJS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U ONUCHIBATH U300paKEHHE, CO3JaBaeMO€e INIOCKUM 3€pKaJioM, TOHKOM JTMH30M;

BBINOJIHATh JKCIIEPUMEHTHI 0 HCCIICIOBAHUIO (U3NYECKHUX SIBICHUH M IMPOIECCOB C
UCHOJb30BAHUEM IMpPSIMBIX M  KOCBEHHBIX H3MEpPEHMH: TMpU 3TOM  (HOPMYIUPOBATH
npobnemMy/3ajady ®  TUINOTE3y Y4eOHOro OSKCIIEpUMEHTa, CcoOMpaTh yCTAaHOBKY U3
MPEI0KEHHOT0 000pYA0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIATh NpPSMble U KOCBEHHBbIE H3MEpPEHHUs (U3NYECKUX BEJIIMYMH, NPU ITOM
BbIOMPATh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHST U MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUI;

UCCIIeIOBAaTh 3aBUCUMOCTH  (PU3MYECKUX BEJIWYMH C HCIOJB30BAaHUEM IMPSMBIX
W3MEpEHU: IMpHU 3TOM KOHCTPYHUpPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOJYYEHHOMN
3aBUCUMOCTH (PU3MUYECKMX BENUYMH B BUAE TaONUIl M TpauKOB, JeNaTh BBIBOJBI 110
pe3ynbpTaTaM UCCIEI0BAHMS;

coOioaTh mpaBmiia Oe30MacHOro TpyJda IMpHU TMPOBEICHUU HCCICAOBAHUM B paMKax
y4eOHOr0 3JKCHEPUMEHTa, Y4eOHO-MCCIEA0BAaTEIbCKOM UM IMPOEKTHOW JEATENIbHOCTH ¢
MCIOJIb30BAHUEM MU3MEPUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py0BaHUS;

pemaTb pacy€THbIC 3aJa4yd C SABHO 3aJaHHOM (U3MYECKON MOJEIbI0, HUCIONIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/laud BHIOMPATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (PU3NYECKHE BEIMYUHBI M (OPMYINbI, HEOOXOOuUMBbIE A €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAbHOCTH MOJIyYEHHOTO 3HaUYEHUs (PU3MUECKOM BEIIUYHHBI,

pellaTh KadyeCTBEHHBIC 3a/la4d: BBICTPAMBATH JIOTMYECKU HEIPOTUBOPEYMBYIO LIEMOUYKY
paccyXIeHHUl C OOPOi Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBICHUS;

UCIONb30BaTh MPH pPEIIEHHMM Y4YEOHBIX 3aJad COBPEMEHHblE HH(OPMAIIOHHbIE
TEXHOJIOTMM ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU M IPEICTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOW HMH(OpMaLMU, MOJYYEHHOM W3 pPa3IMYHbIX HMCTOYHHKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJydaeMylo HH(PpOpPMaIHIo;



OOBSICHATh NPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCiIoBUs MX 0€30MTaCHOTO MCITOIB30BAHMS B TIOBCEAHEBHOM KI3HM,

NPUBOJUTH TPUMEPHI BKJIaZla POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETUYECKHE 3HaHUS N0 (U3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 0€30aCHOCTH MpHU OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHS 3/I0POBbs U COOJIIOJICHHSI HOPM SKOJIOTHYECKOT O TIOBEACHHUS B OKpYXKAIOILEeH cpejie;

paboTaTh B TpyIIeE C BBHIMOJHEHHWEM PAa3IMYHBIX COIMANBHBIX POJIEH, IIAHUPOBATH
paboTy Tpynmbl, pallMOHAIBHO pacHpeiessiTh OO0S3aHHOCTH U IUIAHUPOBATH JIEATEIBLHOCTH B
HECTAaH/APTHBIX CHUTYaIMsAX, aJleKBaTHO OIEHUBATH BKJIAJ KaXKJOTO M3 YYaCTHHKOB TI'PYIIIBI B
peleHne paccMaTpuBaeMoi IpoOIEMBlL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HaumeHoBaHue pa3/iesioB U TeM KoaunuecTBo yacoB JyieKTpoHHbBIE (HU(POBHIE)

n/n NMpPorpamMmblI Beero Kontponbhbie IpakTHuecKue o0pa3oBaTe/IbHbIE pecypchl

padoThI padoThI

Paznen 1. PUBUKA U METOAbI HAYUHOI'O ITIO3HAHUS
1.1 SOP;:I;ZI; METO/BI HAYTHOTO 2 Bu6mmoreka [JOK https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmmnoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuxa bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXPAaHEHUS B MEXAHHUKE 1 1 bubnunotexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMO/IMHAMUNKA
3.1 S;;;:;i?;?iggﬁ;{;' 9 1 Bu6nuorexa LIOK https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJUHAMUKHU 10 1 Bbu6moreka LIOK https://m.edsoo.ru/7f41bf72
3.3 qA)z I;z;ﬁ:?:pcg:::{m BETECTRA. 5) bubmmorexa IIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznen 4. DJIEKTPOJAUHAMUKA
4.1 | DuektpocTaTuka 10 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 ggl‘z;o;‘zg;’;iigiflzgzzgiﬂn TOK. 12 1 Bu6uorexa [IOK https://m.eds00.ru/7f41bf72
Wroro no pasneny 22
PesepBHOE Bpems 2
O01mee KOJIMYECTBO YaCOB 110 MPorpamme 68 3 3
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11 KVIIACC

KoaunuyecTBo yacoB

DJIeKTpPOHHBbIE (U (POBbIE)

Ne HaumeHoBaHue pa3iesioB U TeM K n 06DA30BATENLHLIE DECYDCLL
/o POrpaMmbI Beero OHTpoJbHbIE| IIpakTHYECKHE P pecyp
padoThI padoThI
Pazpen 1. 9JIEKTPOAUMHAMMUKA
11 Maruutioe nose. JneKTPOMArKuTHAA 11 1 3 Bbubaunorexa ITOK https://m.edsoo.ru/7f41c97c
WHIYKIAS
Hroro mo pazaeny 11
Pa3pen 2. KOJIEBAHUS 1 BOJIHBI
9.1 | MEXaHHUECKHE H SJCKTPOMArHHUTHbIC 9 1 Bu6morexa LIOK https://m.edsoo.ru/7f41c97c
KoJIcOaHus
2.2 ﬁi’gjmecme M ICKTPOMATHITHEIC 5 1 bubaunorexa IIOK https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazgery 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBBI ciEMAIIBHON TEOPUHU

OTHOCHTE L HOCTH 4 1 ‘ bub6mmoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Pa3zgen 4. KBAHTOBASI ®U3UKA
4.1 | DreMeHTHI KBAHTOBOM ONTHKH 6 bubanoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 | CtpoeHue aToma 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 | ATOMHOE AP0 5 bu6muoreka ITOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

5.1 | DaeMeHThl aCTPOHOMHUU M aCTPOPHU3UKI 7 1 ‘ bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3znen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 | O6obmaromIee MOBTOPCHUE ‘ 4 ‘ ‘ bubmmnoreka LIOK https://m.edsoo.ru/7f41c97c



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

Htoro no pazzneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

66




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoinuectBo JJ1eKTPOHHBIE U (PPOBbIE
n/n 4acoB o0pa3oBaTe/bHbIE PeCypchl
®usuka — Hayka o npupoje. Hayunsle METObI TO3HAHUS OKPYKAOILIETO bubnnorexa [IOK
1 1 _
Mupa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 mecTo pusuku B popMUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI 1 bubnuorexa [IOK
MHpPA, B IPAKTUYECKOMN AEATECIbHOCTH JIFOAECH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe aprkeHue. OTHOCUTENFHOCTh MEXaHHUECKOTO IBHKEHUS. 1 bubnnorexa [IOK
ITepemenienue, CKOpOCTB, https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE TPSAMOJIIMHENHOE ABUKECHHUE 1 bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
) PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKEHHUE. Y CKOPEHHE 1 bubmorexa [JOK
' https://m.edsoo.ru/ff0c372e
bu6nmorexa [IOK
6 CBoOoHOE majieHue. Y CKOpeHne CBOOOHOTO TaICHHUS 1 https://m.edsoo.ru/f0c39cc
7 KpusonmHeliHoe aBuxkeHue. J[BHKEHUE MATEPUAIBHON TOYKH 110 OKPYKHOCTH 1 bubmorexa HOK
) https://m.edsoo.ru/ff0c3ada
8 [Mpunuun orHOCcUTEeNbHOCTH [ anunes. iHepimanbHble CHCTEMBI OTCUETA. 1 bu6nunorexa [IOK
IIepBriit 3ak0H HproTOHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HeroTona 1 bubnnoreka [JOK
JUIsL MATEPUAJIBHOU TOUKHU https://m.edsoo.ru/ffOc3be8
10 Tperuit 3akoH Hpl0TOHA 1711 MaTEpUAIbHBIX TOYEK 1 bubmorexa [OK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro Tsarotenus. Cuna tsokectu. [lepBas kocMuueckas 1 bubnnoreka [JOK
CKOPOCTb https.//m.edso0.ru/ff0c3d00
bubmuorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https.//m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapounuent tperns. Cuiia CONpOTUBICHUS MTPH IBHKEHUH bubmuorexa [IOK
13 1 :
TeJla B JKUIKOCTU WU ra3e https://m.edsoo.ru/ffOc3f76
14 [NocTynaTensHOE U BpaIIaTeIbHOE ABIKEHUE aOCOTIOTHO TBEPIOTO TeJa. 1 bubmmorexa [IOK

MowmeHnT cuibl. [lnedo cumel. YcinoBusi paBHOBECHs TBEPAOTO Tea

https://m.edsoo.ru/ffOc41a6
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15 Nmnynbc MaTepuaabHON TOYKU, CUCTEMBI MAaTEpUATBHBIX ToUeK. IMIybc bubnnorexa [IOK
CUJIBL. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE JBMKEHNE https://m.edsoo.ru/ff0c43d6
16 PaGota u momtHoCTh cuibl. Kunetnueckast sHEprusi MaTepUaaIbHOW TOUKH. bubnnorexa [IOK
Teopema 00 M3MEHEHNH KHHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0c4502
[NotenuuansHas sueprus. [loTeHnuanpHas S3HEPTUs yIpyro
17 I[e(l)opll\-I/IHPOBaHHOfI 1110py>1<I/IHLL HgTeHuHaana;f) 3Hepyr1/1r;y;ena BOJIM3U EH@,IHOTeKa HOK
HOBEpXHOCTH 3eMH ttps://m.edsoo.ru/ffOc461a
[oTennmansHble 1 HEMOTEHIUAIBbHBIE CHITBL. CBSA3b paboThI Bu6morexa LIOK
18 HEMOTEHIUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. _
3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPIUH https://m.eds0o.ru/ff0c4 /8¢
19 Ha6opaTopHa>v1 pabota «VccrnenoBaHue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOHN HEPIUu TeJjla Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO KIYTa»
20 KoHnTtponbHas pabota nmo teme «Kunemartuka. J[nHamuka. 3aK0oHbBI bubnmoreka [JOK
COXPAHEHUS B MEXAHHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETHYECKON Teopur. BpoyHOBCKOE bubnmnoreka [JOK
nswkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
29 Xapakrep ABIDKEHNUS I/IP331/IMOI[CI>10TBI/I$I yacTull BeulecTBa. Moienu CTpoeHus
ra3oB, )KUJKOCTEH U TBEPIBIX TEI
23 Macca monekyin. KomndectBo BemniectBa. [loctossaHas ABoraapo
24 TeruoBoe paBHOBecHe. Temneparypa u e€ nsmepenue. lllkana remneparyp
Henbcus
. Bbubnuoreka IIOK
25 Uneansusiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.e dsogru Iff0cAfde
26 AOcomoTHas TeMrepaTypa Kak Mepa cpeiHel KUHETUYeCKOW YHEPTUuu bubnuotexa [IOK
JBUKEHHUs MOJIEKy. YpaBHeHne MenneneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
8 JlaGopatopHas pabora «lcciaenoBanne 3aBUCUIMOCTH MEXKy TapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOT0 Ta3ay
29 | U3onporeccsl B UI€aIbHOM ra3e M uxX rpaguueckoe MmpecTaBiIeHue EH@_IHOTeKa LOK
ttps://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHeprus TepMOINHAMUYECKON CUCTEMBI M CIIOCOOBI €€ bubmmorexa LIOK

u3MeHeHus. KonnuecTBo TemnoThl U pabota. BHyTpeHHssl sHeprust

https://m.edsoo.ru/ff0c5952
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OAHOATOMHOI'O HACAJIBHOI'O Ir'a3a

31 Bunsl Tenonepenaun 1 BH6JIIHOTeKa LOK
https://m.edsoo.ru/ff0c5c36
30 VenbHas TEIIOEMKOCTD BellecTBa. KomuecTBo TEmoThI ITpu 1 bubnnoreka [IOK
terionepenaye. AnuabaTHpIN porecce https://m.edsoo.ru/ff0c5c36
33 | IlepBblit 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30TpoIleccam 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh niporieccoB B mpupojie. BTopoit 3aKoH TepMOIMHAMUKH 1 BH6J.IH0TeKa HOK
https://m.edso0.ru/ff0c6230
. . bubnmnoreka [JOK
35 [Tpuaun aeictBus u K11/ TernmoBoit MammHbI 1 https://m.e dsog)l.ru /f0c600a
36 Huxkn Kapno u ero KITJ{ 1
37 DKojyornyeckue npoOaemMbl TEIIOIHEPIE€TUKH 1
38 O6o6mmarommii ypok «ModekysipHas puszuka. OCHOBBI TEPMOTTHAMUKIDY 1 ﬁgfg};{?ﬁ:&%ggﬁfowg 38
KoHnTtponbHas padota o temMe «MosekynspHas ¢pusuka. OCHOBBI bubnmoreka [JOK
39 TEPMOJUHAMHUKU . https://m.edsoo.ru/ff0c6a50
40 | TlapooOpa3zoBanue u KOHACHCaIMs. VicnapeHne U KUTieHUe 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c63b6
41 | AOGconroTHas ¥ OTHOCHUTENbHASI BIAXKHOCTh BOo3Ayxa. HachleHHbIH nap 1 BH6J.1HOTeKa HOK
https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIIHUS CBONCTB bubnnoreka [JOK
42 kpuctayos. XXuakue kpuctauibl. CoBpeMEHHbIE MaTEPHUAJIb . https://m.edso0.ru/ff0c65f0
43 [InaBnenue u KpucTauM3anus. Y qenbHas TerioTa mwiasneHus. Cyomumanus 1 Egggﬁﬁfg&%ggﬁfocm 08
bubnnoreka [IOK
44 | YpaBHEHHE TEIJIOBOTO OanaHca 1 https://m.e dsocI)-Fru 106820
45 Onextpuzanus Tell. DINEeKTpUYecKui 3apsil. J(Ba BU1a 3JIEKTPUUECKUX 3apsiioB 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHMKY, TUATEKTPUKH U TIOTYPOBOJHUKH. 3aKOH COXPAHEHUS bubnnoreka [IOK
46 3IIEKTPAYECKOTO 3apsia 1 https://m.edsoo.ru/ff0c6bcc
47 BsaumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbll 2JIEKTpUUECKU 3apsi 1 bubimoreka [IOK
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https://m.edsoo.ru/ffOc6ced

48 Hanpsixk€HHoCTh 3nekTpruueckoro noiid. [IpuHiun cynepno3uiuu bubnnoreka [IOK
AJIEKTPUYECKUX ToJed. JInHun HanpsiKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 PaGora cun snextpoctatuueckoro nois. [lotrennuan. Pa3HocTh moTeHNIMAIoB bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKYM U TUATIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. J(udneKkTpuyeckas bubmuoreka [JOK
MIPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnekTpoéMkoctb. KonneHncarop BH6J.IH0TeKa HOK
https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPTHsl 3apsyKEHHOTO bu6muoteka LIOK
KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 | JlabopaTopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa"
[TpuHIMIT NeHCTBUS ¥ IPUMEHEHHIE KOHCHCATOPOB, KOMTMPOBAIBHOTO
54 ammapara, CTpyWHOTO MpUHTEpa. DIEKTpOCcTaTUIeCKas 3alIuTa. 3a3eMIeHUE
AJIEKTPONPUOOPOB
55 DNEeKTPUUECKHid TOK, YCIOBUS ero cyuiecTBoBanus. [loctossHubi Tok. Cuiia
toka. Hampsikenue. Conportupnenue. 3akon OMa sl yqacTKa 1enu
56 [TocnenoBarensHOE, MapaIeNbHOE, CMEIIAHHOE COSAMHEHNUE TPOBOTHUKOB. bubnnorexa [IOK
JlaboparopHas paboTa «/3ydeHne CMEIIaHHOTO COSTUHCHHS PE3HCTOPOBY https://m.edsoo.ru/ff0c74f0
S7 PaGota u MoiHOCTh AnekTprudeckoro Toka. 3akoH Jlxxoymns-Jlenna Et?fs?ﬁ%fti%grouﬁmcm%
3akoH OMa Ju1st TOJHOM (3aMKHYTOM) AneKkTpruueckoil nenu. Koporkoe
58 3aMBIKaHHC.HHa60paTOp}EaH pa6}(])TTa <3H3M€;I€)HI/IC 3I[CHI/ICTO‘-IHI/III)(a TOKa U €ro BH6J_IHOTeKa HOK
BHYTPEHHEIO CONPOTHBICHHS https://m.edsoo.ru/ff0c7ae0
59 DNeKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS] METAIIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAMMOCTh
60 | DuexTpuyeckuii TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB
61 [TomynpoBOTHUKH, KX COOCTBEHHAS U TPUMECHAs MPOBOAMMOCTh. CBOMCTBA bubnmnoreka [JOK
p—n-nepexoxa. [ToaynpoBoHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
62 DIIEKTPUUYECKHUI TOK B paCTBOpaX M pacijiaBax 3JIEKTPOJIHUTOB. bubnmnoreka [JOK
DNEKTPOIUTHUYECKAS JUCCOLUALUS. DIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 DIIeKTpUUYECKHI TOK B ra3zax. CaMOCTOATETbHBIN M HECAMOCTOSATEIbHBII bubnuotexa [[OK
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paspsa. Moaaus. [lnazma

https://m.edsoo.ru/ffOc84ae

DeKTpuyecKkue mMpuOopsl U YCTPOMCTBA M UX MPAKTUUECKOE IPUMEHEHHE. bubnnoreka [JOK
64 1 :
[TpaBuna TexHUKH 0€30MaCHOCTH https://m.edsoo.ru/ffOc86fc
. bubnmoreka [JOK
65 | O6o6maronmii ypok «JIeKTpOAMHAMUKA) 1 https://m.edsoo. ru/ffoc88be
KontponsHas pabota no teme «Dnekrpoctatuka. [locTosHHbIHI bu6bnuorexa [IOK
66 . 1 :
AIIEKTPUYECKHUM TOK. TOKM B pa3IM4YHBIX CPEax» https://m.edsoo.ru/ffOc8a8a
. " " bubmuorexa [IOK
67 PesepBurlit ypok. KonTponbhas pabora no teme "IIeKTpoauHAMHUKA 1 https://m.edsoo.ru/f0c8C56
. . bubmuorexa [IOK
68 PeseprubIil ypok. O6o06maronuii ypok mo remam 10 kimacca 1 https://m.edsoo.ru/fOC8fBe
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

Ne Koan4ecrBo DJIeKTPOHHbIE HU(POBbLIE
Tema ypoka
n/n 4yacoB o0pa3oBaTejibHbIE pecypchbl
1 [TocTosiHHBIE MAarHUTHI U UX B3auMozAeHcTBUE. MarHuTHoe nosie. Bekrop 1 bubmuoreka [IOK
MAarHuTHOM UHAYKIMH. JIMHUKM MarHUTHON MHAYKIIMU https://m.edsoo.ru/ff0c9778
5 MarunuTtHO€ moje TpoBogHUKA ¢ TOKOM. OnbIT Dpctena. Bzanmopeiicteue 1 bu6nunorexa LIOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3yueHne MarHUTHOTO TOJISI KATYIIKH C TOKOMY 1 bubamorera LOK
https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIs1 HA MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
4 JlaGopaTtopHas pabota «lccnenoBanue nelCTBUS TOCTOSHHOTO MarHUTa Ha 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9acO
paMKy ¢ TOKOM»
5 JleificTBrE MarHUTHOIO MOJISL Ha IBMIKYILYIOCS 3apsDKEHHYI0 yactuny. Cuna 1 bubnnorexa [IOK
Jlopenna. Pa6ota cwibl Jlopenna https://m.edsoo.ru/ff0c9df4
5 DneKTpoMarHuTHas MHAYKIUSA. [I0TOk BeKTOpa MarHUTHOW MHAYKIUU. 1
O/1C nnaykuuu. 3aKoH JIEKTPOMAarHuTHOW nHAYyKunn Papanes
7 JlaboparopHas pabota «lccnenoBanue sBICHUS IEKTPOMArHUTHON 1 bubnnorexa [IOK
AHIYKIIUD) https://m.edsoo.ru/ff0cal50
3 NunyktuBHOCTD. SIBNnenune camonHaykuuu. DJIC caMOMHIYKITNH. DHEPTHs 1 bubnnorexa [JOK
MarHUTHOT'O TOJISl KaTYyHIIKU C TOKOM. DJIE€KTPOMarHUTHOE MO0JIe https://m.edsoo.ru/ff0ca600
TexHuueckue ycTpoiicTBa U X MIPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
9 3J€KTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JI€EMEHTAPHBIX YACTHII, 1
MHAYKIMOHHAS MeYb
. bubnmoreka [JOK
10 O6o6marmuii ypok « MarHuTHOE 1moJie. DIEeKTPOMarHUTHAST HHAYKITHS) 1 htts://m.edsoo.ru/ffOcab8?
11 Konrtponsnas padora no teme «MarHuTHoe mnose. JJIeKTpOMarHuTHas 1 bubnnorexa [IOK

WHTYKIIAS

https://m.edsoo.ru/ffOcad58
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CBO60,I[HBIC MeXaHWYEeCKHe KoJieOanus. FapMOHI/I‘ICCKI/IC KoJIEOaHMS.

bubmuorexa [IOK

12 .
VYpaBHeHue rapMoHHUECKUX Kosiebanuid. [IpeBpaiienne sHeprun https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas pabota «MccnenoBanue 3aBUCUMOCTH ITEPUOJIAa MaJIBIX
KoseOaHui Tpy3a Ha HUTHU OT AJTUHBI HUTH U MacChl Tpy3a»
Konebarenpnslit kKoHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJeOaHus B
14 HJeaTbHOM KOJIE0ATeTFHOM KOHTYpE. AHAJIOTUS MEXKTy MEXaHUYECKUMU 1 bubmmorexa [IOK
ype. Y https://m.edsoo.ru/ffOch820
3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU
15 ®opmyna TomcoHa. 3aKOH COXPAaHEHUS SHEPTUH B UICAIbHOM bubmuoreka [IOK
Kosie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux KojiedaHusx. BeiHyX1eHHbIe
16 MexaHu4yeckue koyiebanus. Pesonanc. BeiHy)1eHHBIE 2JIEKTPOMAarHUTHBIC bubmorexa LIOK
’ ’ Y P https://m.edsoo.ru/ffOcbb86
KonebOaHus
[TepemennbIit Tok. CUHYCOUAATBHBIN TEPEMEHHBIN TOK. MOITHOCTD
17 MEPEeMEHHOI0 TOKa. AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U bubmmorexa [JOK
P ’ Y o https://m.edsoo.ru/ffOchd34
HaIpsDKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepeaaya u NOTPeOICHUE FTEKTPHUIECKOM
SHEPTUU
19 YCTpoiCTBO U MPaKTUYECKOE MPUMEHEHUE SIEKTPHUUECKOr0 3BOHKA, bubnmnoreka [JOK
reHeparopa NepeMEeHHOro TOKa, JIMHUM JIeKTponepeaad https://m.edsoo.ru/ffOcc324
20 DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3EKTpodHepruu. Kynbrypa
WCIIO0JIb30BAaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HU
21 MexaHnudeckue BOJHBI, yCJIOBUS pactipoctpanenus. [lepuoa. CkopocTts bubnmoreka [JOK
pacnpocTpaHeHus U JjIMHA BOJIHBI. [lonepeyunbie u mpoa0JdbHbIE BOJHbI https://m.edsoo.ru/ff0ccas54
bubmuorexa [IOK
22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa
4 P 4 P 4 P 3BYK https://m.edsoo.ru/ffOcccOc
23 DIIEKTpOMAarHuTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [1lkana bubmmorexa [IOK
3IIEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMITBI paguOCBA3U U TEJIEBUACHUS. Pa3BuTHE CPEACTB CBA3U.



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Pagnomokanus

25 KonTponbras padota «KoseOaHus U BOTHBDY Et?fs?ﬁr?]?:(;csigg}:f 0ce6E3
26 [IpssMosMHENTHOE pacCIIPOCTPaHEHHUE CBETA B OJHOPOIHOM cpene. ToyeuHsblit bubmuoreka [IOK
nCTOYHMK cBeta. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxeHne cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHne n3oOpaxxeHuil B bubnmnorexa [JOK
IJTOCKOM 3€pKaje https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHplil yrou bubmuoreka [IOK
IIOJIHOI'O BHYTPEHHETO OTPAYKEHUS https://m.edsoo.ru/ffOcd7f6
29 JlaGopaTopHas pabota «/3MepeHne mokazaress IPeJIOMIICHUS CTEKIIA) bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [loctpoenne nzoOpakenuii B munze. @opMysa TOHKON JIMH3BL. bubmunorexa [IOK
YBenuueHue JuH3bI https://m.edsoo.ru/ff0cdd1e
31 JlaGopaTopHas pabota «lccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX)
32 Hucnepcust cBera. CroxxHbIl cocTaB 6enoro ceeta. LBer. JlabopaTopnast
pabora «HabitoieHne aucnepcuu cBeTa»
33 NuTepdepennus creta. Judpakmus ceeta. AudpakiuronHas pemeTka ngg;ﬁf;igrouﬁf Oced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonmspusanus ceera bubmmoreia LIOK
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI U YCTPOHCTBA U YCIOBUS UX OE€30M1aCHOTO
MIPUMEHEHUS
36 ["paHuLIBl TPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. [TocTynarsl bubnmoreka [JOK
CIielIMaIbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHIE BPEMEHHU M COKpAILICHUE bubmuoteka LIOK
JUTUHBI https://m.edsoo.ru/ffOcfad2
38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOM YacTUIbl. CBSI3b MAcChl C SHEPTUEH U bubnmnoreka [JOK

HUMITYJIbCOM. SHGPFI/ISI IIOKOS

https://m.edsoo.ru/ffOcfc68
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39 Kontponbhas padota «Ontruka. OCHOBBI CIIEIIMAIIBHON TEOPUH bubnmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Inanka. DHeprus 1 UMIynbe GOTOHA Et?fs?ir%fiigg}:f 0cfels
bubnnoreka [JOK
41 OtkpsiTie 1 uccienoBanue pororddexra. OnbiTel A. I'. CTonerona httos://m.e dsocl)l.ru Iff0cfed
42 3akonsl pororddexra. YpaBHenue DitHmTeHa 17151 hoTodPdekra. bubnnoreka [JOK
«Kpachas rpanuna» gororddexra https://m.edsoo.ru/ff0d015e
. bubmnoreka IHOK
43 Hasnenune ceeta. OnbiTel [1. H. JIeOeneBa. XuMmudeckoe aeicTBHE CBETa https://m.e dSO(I)l.ru 17£0d04a6
44 TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboTomatumk, comHeuHas 0atapesi, CBETOAUO]]
45 Pemenue 3agau no reme «J1€MEHTBI KBAHTOBOM ONTUKH bubamorera LOK
https://m.edso0.ru/ff0d0302
46 Mopnenb aroma Tomcona. OnbiTel Pe3epdop/ia 1o paccessHuio o-4acTHil. bubnmoreka [JOK
[Inanerapnast MoJiesTb aTOMa https://m.edsoo.ru/ff0d091a
bubmmorexa [IOK
41 Hocrynarst bopa https://m.edsog ru/ff0dOafa
48 Nznyuenue u nornouieHue GoTOHOB MPH MEPEX0JIE aTOMa C OHOTO YPOBHS bubnnorexa [IOK
SHEpPruu Ha Ipyroi. Buasl ciekTpoB https://m.edsoo.ru/ffOdOafa
49 BosHoBBIE cBOcTBa yacTull. Bonuel e bpoiunsa. KoprnyckymnsipHo- bubnnoreka [JOK
BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4YEeHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpsiTHE pagunoakTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuto bubnuorexa [IOK
COCTaBa PAJIMOAKTUBHOTO U3ITYUEHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anba-, 0era-, ramma-u3nydeHus. BausHue paguoakTUBHOCTH Ha
YKUBBIE OpraHU3Mbl
52 OTkpeITHE TPOTOHA U HENWTpoHA. M30TONBI. ANb(a-pacnaj. DIEeKTPOHHBIH bubmmorexa [IOK

Y TIO3UTPOHHBIN OeTa-pacnan. ['amma-u3ayueHue

https://m.edsoo.ru/ff0d1162
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DHeprus CBI3U HYKJIOHOB B siipe. SliepHble peakiuu. S nepHblid peakTop.

bubmuorexa [IOK

53 [Ipo6iiembl, epCHeKTUBBL, IKOJIOTUYECKHE aCTIEKTHI IEPHON SHEPT€TUKU https://m.edsoo0.ru/ff0d1356
DneMeHTapHbIe YacTHIbI. OTKPBITHE TO3UTPOHA. MeToAbI HAOMIOICHHS U Bu6miorexa LIOK
54 peI‘I/ICTpaI_EI/II/I AJIEMEHTAPHBIX YACTHII. Kpuyrm,m cton «DyHIaMeHTaIbHbIE httos://m.edsoo.ru/Ff0d0e38
B3anMOJIeHCTBUS. EqUHCTBO (hr3nueckoi KapTUHBI MUPa
55 Bun 3Bé3nnoro HeOa. Co3Besnus, spKue 3BE3IbI, TUIAHETHI, UX BUIUMOE
nerkenne. CoHeyHas cucTeMa
56 Connue. Conneunast akTuBHOCTh. McTtounuk sneprun ComnHia v 38€31
3BE3/1b1, MX OCHOBHBIE XapaKTePUCTUKHU. 3BE3IbI TJIaBHOM
57 TocJie1I0BaTeNIbHOCTH. BHyTpeHHee ctpoenue 3BE37. CoOBpeMEHHbBIE
MIpPEICTAaBICHUS O IPOUCXOXKIEHNH U 3Bomou CosHIa U 3BE3]
58 Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenue ConHila B
lanaktuke. ["anakTuku. YEpHBIE ABIPHI B SAPAX FATAKTHK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PenrkToBoe
n3nydyeHue. MeraranakThka
60 Heperennsie npo0aeMbl aCTPOHOMUHU
61 Kontposnbhas paboTa «71€MEHTBl aCTPOHOMHUHU U aCTPO(PHU3UKI
O6o0matomuii ypok. Ponb ¢pu3nku u acTpOHOMUY B SKOHOMUYECKOH,
62 TEXHOJIOTUYECKOM, COLMATBLHOM U 3TUYECKON chepax JAesITeIbHOCTH
4eJIoBEKa
63 O6o6matomuii ypok. Poibs 1 MecTo pu3HMKu 1 aCTpPOHOMUHU B COBPEMEHHOM
HAay4YHOUN KapTUHE MUpa
64 O606maromuit ypok. Ponb pusuueckoii Teopun B GopMUpOBaHUN
MIPEICTAaBICHUH O (PU3MUECKON KapTHHE MUPA
65 O6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B OOIIEM Py bubnumoreka
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEIACTABICHUN O MPUPOJIE [HOKNhttps://m.edsoo.ru/ff0d1784
66 PesepBHEI ypok. MarHuTHOE 101, DIEKTPOMArHUTHAS WHYKITHS

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

66
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