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HOACHUTEJBHASA 3AITNCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeAHEro oouiero oopazoBanus pazpadoraHa
Ha OCHOBE IOJIOKEHUH U TPeOOBaHUI K pe3ysibTaTaM OCBOCHUsI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMmBl,
npezacrasieHHbix B PI'OC COO, a Taxxke ¢ yuéroMm ¢enepanbHON paboueld TporpaMMbl BOCIIUTAHUS U
KOHIICTIIMM TpenojaBaHus ydyeOHoro mpeaMera «®Pusuka» B 00pa30oBaTENbHBIX OPraHU3aLMAX
Poccuiickoii @enepanuu, peaau3yoUMx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Copnepkanue mporpamMMmbl M0 (U3MKE HANPABICHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAY4HOIl
KapTHHBI MUpa obydaromuxcsa 10—11 kinaccoB npu oO0yueHun ux ¢uszuke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEITeIILHOCTHOTO moaxoaa. [Iporpamma o ¢usuke coorBeTcTByeT TpedboBanusm OI'OC COO
K IJaHUPYEMBIM JINYHOCTHBIM, IPEIMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKe
YUUTBIBAET HEOOXOJUMOCTh pean3allii MEXIPEAMETHBIX CBs3ell (U3UKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TpeaAMeTaMU. B Hell onpenessitoTcss OCHOBHBIE 1eNIU U3Yy4eHUs! (PU3MKH Ha YPOBHE CPEIHETO
obmiero o0pazoBaHus, IUIAHUPYEMbIE pe3yJdbTaThl OCBOEHUS Kypca (HU3UKH: JTHYHOCTHEIE,
MeTaIpeIMeTHbIE, IPeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (HU3UMKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

IPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0yyeHHsL.

®dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOAbI, BBICTYHas B KadecTBE y4eOHOTro
IpeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIa]l B CHCTEMY 3HaHUN 00 OKpyxaromem Mupe. LLIKoIbpHbIH
Kypc QU3MKH — CHCTEMOOOPA3YIOMIMK ISl €CTeCTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJBKY
¢u3nyeckue 3aKOHbBI JIeXKAaT B OCHOBE IPOLIECCOB M SBJICHUN, H3ydaeMbIX XHUMHUEH, Ouosoruei,
¢dusnueckoii reorpadueit u acrponomueil. Micrnonb3oBanue 1 akTUBHOE IPUMEHEHNE (U3NYECKUX 3HAHUI
OTpeneNsieT XapakTep W pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTWH B cepe SHEpreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IMOJY4YEHMs] HOBBIX MaT€pHaJIOB C 3aJlaHHBIMM CBOWCTBaMU U Japyrux. M3ydenue
(U3UKN BHOCUT OCHOBHOM BKJIaJl B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00yJaroLINXCs,
B (opMHpOBaHHE yMEHHUI NPUMEHATh HAyYHBIH METOJ| MO3HAHUsS MPH BHINOJIHEHUH MMU Y4eOHBIX
UCCIIEI0BAHUMN.

B ocHOBY Kypca ¢pu3uKH 1Sl ypOBHS CpeIHEro 00I11ero 00pa30BaHus MOJIO0XKEH P UIeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUH € HEll KypC ABJISIETCS TOTMUYECKH 3aBEPILIEHHBIM, OH COJICPKUT
MaTepuai U3 BCeX pa3esnoB (PU3UKH, BKIIOUYAET KaK BOIPOCHI KIIACCUYECKOM, TaK M COBPEMEHHOM (DU3HKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HEM Marepuan Kypca (U3MKHM OObEIUHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce sBiseTcss (popMHUpOBaHHE MPEACTaBIEHUH O CTPYKTYpPHBIX
YPOBHSIX MaT€pHUH, BELLIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuszanusi npearnojaraeT HUCHOJIb30BaHUE T'yMaHUTapHOIO
NoTeHIMaNa GU3NYECKON HayKH, OCMBICIIEHHE CBS3U Pa3BUTHUS (PU3HUKHU C Pa3BUTHEM OOIIECTBA, a TAK¥Ke
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce pU3uku npeamnogaraeT 3HakOMCTBO C ITMPOKUM KPYTroM
TEXHUUYECKHUX U TEXHOJOTHUYECKUX MPUII0KEHUIN U3yUEeHHBIX TEOPHUI 1 3aKOHOB.

Hoes sxonoeuzayuu peaansyercs MOCpeICTBOM BBEICHHS JIEMEHTOB COJEPKaHUsl, TOCBSIIEHHBIX
HKOJIOTMYECKUM MPpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTUH, a
TaKxke 00CyKAeHUs Mpo0IeM PallMOHATBHOTO IPUPOIOTIOIB30BAHMS U AKOJIOTMUECKONH OE30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpeJHero oOuiero oOpa3oBaHUs SBIISIOTCS
¢uznueckue Teopun (GopMHUpOBaHHE MPEACTABICHUI O CTPYKType MOCTPOEHUs (PU3MUECKON TEeopHH,



poiu pyHIaMEHTaIbHBIX 3aKOHOB U MIPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, IPAaHUIIAX
IPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHUH U MPOLIECCOB).

CucTeMHO-JIeTEIbHOCTHBIA MOAX0A B Kypce (U3MKU peanu3yercss Mpexkae BCero 3a CUET
OpraHHU3aIH SKCIIEPUMEHTAIILHOM NesTeIbHOCTH 00yuaromuxcs. [{is 6a30Boro ypoBHs Kypca GU3UKU —
3TO HMCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBLHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpbIE B MporpaMMme mo (pusuke 0ObEeJUHEHBI B OOIINI CIIUCOK YYEHHYECKHX MPAKTUYECKHX PadoT.
Brizenenne B ykazaHHOM mepeyHe JabOpaTOpHBIX PAa0OT, MPOBOJMMBIX IJISi KOHTPOJS U OLIEHKH,
OCYIIIECTBIISIETCS] YUaCTHUKAMU 00pa30BaTEIbHOIO MPOIIecca UCXO0/I U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHaieHus: kabunera ¢usuku. [Ipu sTomM oOecneunBaercs oOBIaJicHHE OOYYAIOIIMMUCA YMEHUSMU
IPOBOJUTH KOCBEHHBIC U3MEPEHHsI, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3NYECKUX BEJIIMYUH U TOCTAHOBKY
OTIBITOB TI0 TPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

bonbiioe BHHMaHue yzAenseTcsi PElIeHUI0 pPacuéTHBIX M KadeCTBEHHBIX 3ajad. [Ipu stom i
pacuéTHBIX 3a/Ja4 MPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO 3aJaHHOW (U3WYECKOW MOJIeNblo,
MO3BOJISIOIINE MTPUMEHATh N3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3liena Kypca, Tak
MHTETPUPYS 3HAHHS U3 PA3HBIX pa3nenoB. /g KadyecTBEHHBIX 3aa4 IPUOPUTETOM SIBIISIOTCS 3a/IaHHsI Ha
00BsiICHEHUE TPOTEKaHUs (PU3MUECKUX SBICHUH U MIPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyIoIIre BhIOopa
buznyecKoil MOAeNH Al CUTYAlluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsimu PI'OC COO k MaTepHaabHO-TEXHHYECKOMY OO0ECIICUCHHIO
y4eOHOTO Tpolecca 6a30BbIii ypOBEHb Kypca (PU3UKH HA YPOBHE CpeJHET0 00IIero 00pa3oBaHus JOHKEH
U3Yy4aTbCs B YCJIOBUSAX MpPEeIMETHOro kabuHeTa (GPU3MKU WIM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAyYyHOro M[HKiIa. B kabuHeTe (U3MKKM JODKHO OBITH HE00X0oIuMoe
nabopaTopHoe 00OpyIOBaHME JJIsl BBHINOJHEHUS YKa3aHHBIX B IporpamMme No (U3MKE YYCHHYECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JemoHcTpanmoHHOe 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPHUHIIMIIOM MUHUMAIbHON
JIOCTaTOYHOCTH U 00€CIeYMBAeT MOCTAHOBKY IEPEUMCICHHBIX B MpPOrpamMMme Mo (U3MKE KIFOYEBBIX
JNEeMOHCTpAalMid  JUIsl HWCCIENOBAHUS H3YYaeMBbIX SIBJICHHH W  MPOIECCOB, SMIMPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHUE A YYEHMUYECKUX MNPaKTHUECKUX paboT (opmupyeTcst B BHJE
TEMaTUYeCKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacdére OJHOTO KOMIUIEKTa Ha JABYX OOYyYaroIIUXCH.
TemaTndeckne KOMIUIEKTHI J1a00OpaTOpHOTO 000pYIOBaHUS TOJKHBI OBITH MMOCTPOSHBI HA KOMITJIEKCHOM
UCTIOJIB30BaHUH aHAJIOTOBBIX M MHU(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM
B BUJIE IU(PPOBBIX JTA0OpATOPHUHA.

OCHOBHBIMU LIENSIMU U3Y4YeHUsI GUMKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

e (opMupoBaHHE MHTEpeca M CTPEMIIEHUS OOYUYaIOUIMXCSl K HAyYHOMY HM3YYEHHMIO HPUPOIHI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ TI03HaHU U (POPMUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOLINM SIBJICHHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysIbTaTa U3y4eHHUs OCHOB CTPOCHHSI MaTepUH
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHEe YMEHHUH OOBSCHATH SIBIEHHS C MCIOJB30BaHHMEM (U3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE NPEACTABICHUNH O POJIM (PU3UKHU JUIS Pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THUX Iesiell 00ecreunBaeTCsl PelIeHHeM CIIeIyIoIuX 3a7ad B MPOIecce N3ydeHUs
Kypca (hU3UKK Ha YPOBHE CPETHETO OOIIET0 00pa30OBaHuUs:



® TPHOOPETEHUE CUCTEMBI 3HAHHM 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (QHU3UKY H
AIIEMEHTHI aCTPOPHU3UKH;
e (QopmupoBaHUE yYMEHUU MPUMEHSATH TEOPETHUYECKHE 3HAHUS IJs1 OOBSCHEHHUS (U3MUYECKUX
SIBJICHUU B mpupoac U il NPUHATHUA IIPAKTUUCCKUX pemeHHﬁ B HOBCGI[HGBHOP'I KH3HU,
® OCBOCHHE CIOCOOO0B PEIICHUS Pa3IMYHbBIX 33]1a4 C IBHO 3aJJaHHON (PU3UYECKOM MOJIeNbIo, 3a1a4,
MOJPa3yMEBAIOIINX CAMOCTOATENbHOE CO3JJaHne (PU3NUIECKON MOIETH, aJJleKBAaTHON YCIOBUSIM
3a]a4u;
® JIOHMMAHHUC (1)I/I3I/I‘-IGCKI/IX OCHOB W [IIPUHIMUIIOB HeﬁCTBHH TEXHUYCCKUX YCTpOf/'ICTB u
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;
® OBJIQJICHHE METOJAaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TpPOBENEHUS (U3NYECKUX
SKCIIEPUMEHTOB, aHalu3a M HWHTEpHIpeTanuy WHGOPMALUU, OMpPENeIeHUs IOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;
® CO3JaHUE YCIOBUU [UI pa3BUTHUS YMEHUH MPOEKTHO-HCCIEI0BATENbCKONW, TBOPUYECKON
JESITEIIbHOCTH.
Ha u3ydenue ¢usnku (0a30BbIi ypOBEHB) Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpaMme o pu3uke nepedeHb JJIabopaTOPHBIX U MPAKTHUECKUX PabOT SBISETCS
PEKOMEH/IOBAaHHBIM, YUYHUTENb JEJIaeT BBIOOP IMPOBEIEHUS Ta0OPATOPHBIX PAOOT M OMBITOB C YU4ETOM
MHAMBUYaJIbHBIX OCOOCHHOCTEN 00yJarommxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o mnpupoxae. Haydnsle Meronsl IMO3HAaHMs OKpyxxarouiero mupa. Pois
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Qusnueckux siBieHudl u mpoueccoB. Hayunbslie runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Poimp u mecto ¢usuku B (popMUpOBaHMHM COBPEMEHHOH HaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHMUECKOro ABUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHssl CKOPOCTh, MTHOBEHHAass CKOPOCTb) M YCKOpEHHE
MaTepUalbHOM TOYKH, MX NHPOEKIMU HA OCH CHUCTEMbl KOoopAauHaT. CJOKEHHUE NEepPEMEIICHUN U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U MIEPEMEIICHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonunelinoe aBuxeHue. JIBuxkeHne MaTepuaibHOM TOUKH MO0 OKPY>KHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JTUHEHHasi ckopocTh. [lepuon u vacrota oOpamieHus.
[{eHTpOCTPEMHUTENBHOE YCKOPEHHE.

TexHU4ecKkue yCTpOHWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: CIIHIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHHEMAaTHUYEeCKUX XapaKTEPUCTUK JBIKCHHS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY MyTSAMH, TPOUICHHBIMU TEJIOM 3a IMOCJIEI0BAaTEIbHbBIC
paBHbIE IPOMEKYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYIIIO.

N3yuenue ABUKEHUS NIApUKaA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOImEeHHOT0 TOPU30HTAIBLHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmunes. Ilepseiit 3akoH Herotona. MHepuuanbHble CUCTEMBI
oTCcuéTa.



Macca tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa 1151 MaTepuaibHON
Touku. Tpernii 3akoH Hpl0TOHA [l MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, cKoiabxkeHus1, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuia CONpOTHBICHUS TPU
JBUKEHHUM TeJa B )KUAKOCTU WM rase.

[ToctynarensHOe U BpallaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENBHO OcH BpaieHusd. [1nedo cumbl. ¥YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHuueckue yCTpOHCTBa U IMPAKTUYECKOE [PUMEHEHHE: MOJUINIHUKY, ABW)KECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buisl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydenue ABm>keHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAKOIIUX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkonbl COXpanHeHusn 6 MexaHuke

Hmnynbe mMaTepuaabHONH TOYKH (Tena), CUCTEMbl MaTepHaJbHBIX TOUYeK. MIMITyIbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunetnueckast sHepruss MarepuanbHOM Touku. Teopema 00 H3MEHEHHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEprus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHUMaNbHble CHUIbL. CBs3b paOOThl HEMOTEHLUAIBHBIX CHJI C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBa M IPAKTHYECKOE IIPUMEHEHHE: BOJOMET, KONEp, MNPYKWHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenune abCONIOTHO HEYNPYroro yzaapa ¢ TIOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHITBI ¢ H3MEHEHHEM MEXaHUYECKOW YHEPTHH Tejla Ha TpuMepe
pacTsDKEHUS. PE3UHOBOTO KIyTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUECKON TEOPHHM U UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe apmxenue. Auddys3us. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YACTHIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopenps wupneanpHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISIPHO-KMHETHYECKON Teopuun
UJEabHOrO ra3a. AGCOII0THAs TeMIepaTypa Kak Mepa CpeHe KHHETUUECKON SHEPIUH TEIIIOBOTIO
JIBWKeHHs yactul rasa. Illkxana remneparyp KenbBuna. ['a30Bble 3ak0HBI. Y paBHeHHEe MeHieneeBa—
Knaneiipona. 3akon JlanbroHa. M3ompoiecchl B MACaJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe npeacraBieHne U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [OKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BelecTBa, (ororpaduu  MOJEKyI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3yXa B KJIACCHOH KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonuHaMmuueckass cuctemMa. BHYTpeHHsAS SHeprus TEpPMOAMHAMHUYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TeruioTsl U paboTa. BHYTpeHHssI sHEprusi 0AHOATOMHOIO
UJeaNbHOro raza. Bujapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Iy4eHHUE. Y IeibHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPH TEIUIONEpe1aye.

[Tonsitue 06 anumabatHOM npouecce. [lepBbiil 3aKkoH TepMoauMHAMUKU. [IprMeHeHne epBoro
3aKOHa TEPMOJAMHAMUKH K H30MpolieccaM. ['paduueckast uHTeprnpeTaus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

TennoBble MamuHbl. [TpuHIUOBL neiicTBUs TeruloBeIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBbIX MamuHax. Koagdunuent nonesnoro neiicreus temnooit mammubl. [ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOPHEPTETUKH.

TexHuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Llemoncmpayuu



V3MmeHeHre BHYTPEHHEH 3HEPTUHU Tela MPU COBEPILICHUHU pabOThI: BBUIET MPOOKHU U3 OYTHUIKU
1OJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue »¢upa B JaTYHHOH TpyOke MyTEM TpeHHUs
(BuaeoIeMOHCTpAIus ).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

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

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAaHUsl, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u kKoHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U OTHOCUTEJIbHAs
BJIQXXHOCTb BO3Ayxa. HaceleHHBIH mnap. YiaenpHas TeIwiora mnapooOpa3oBaHMs. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe teno. Kpucramnmmyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBOMCTB KPUCTAILJIOB.

Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [aBienne u kpucramau3anus. Y JelibHas TerioTa
miassieHus. CyOaumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. TUIPOMCTp H IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH MMOJTYUYCHUA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpu3anus Tesl. DIeKTpUuecKuid 3apsas. JBa Buna snekrpuyeckux 3apaa0B. [I[poBogHuKH,
JUDJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3apsja.

B3aumopeiictBue 3apan0B. 3akoH Kynona. TouedHbli 351eKTpUUECKU 3apsaf. DIEKTPUIECKOE
nosie. Hampsok€HHOCTB anekTpuyeckoro mnousid. [IpuHIun cyneprno3uuuu 3JIEKTPUUYECKUX MOJIEH.
JIuHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MOJIS.

Pabota cun anekrpoctarnyeckoro nosns. Ilorenuuan. Paznocts norenuuanos. [IpoBoaHuky u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J(ManeKTpruueckas MpOHULAEMOCTb.

OnekTpoéMKoCcTh. KoOHmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckne YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTaTUYECKAs 3allNTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB, KOHIEHCATOp, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.



[IpoBOIHUKY B 3EKTPOCTATHUECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JU3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOLIAIMU IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBHUS CYIIIECTBOBAHUS AIEKTPUUECKOT0 ToKa. McTounnku Toka. Cuia
ToKa. [loCTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUYECKOE CONPOTHUBIICHUE. Y AECIBHOE CONpPOTHUBIIEHUE BewecTBa. [locnenoBarenbHoe,
MapajuiebHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37IEKTPUUYECKOTO TOKa.

DNEKTPOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHHMKA TOKa. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) asiekTpudeckoit enu. Kopotkoe 3amMbIkaHue.

DNIEeKTpOHHAs MPOBOUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHASI TPOBOJAUMOCTH MOTYNPOBOJHUKOB. CBOMCTBa
p—n-nepexona. [TomynpoBoaAHUKOBEIE TPUOOPHI.

DNeKTPUYECKHI TOK B pacTBOpaX MW paciiaBaxX 3JICKTPOJIUTOB. IIEKTPOIUTHUECKAs
Jucconyanus. DIEKTPOIIN3.

DneKkTpuueckuil ToK B razax. CaMOCTOSATENbHBIA U HECAaMOCTOSITENbHBIM pa3psaa. MoiHus.
ITna3zma.

TexHU4ecKrue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: aMIepMETpP, BOJIBTMETp, PEOCTaT,
MCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, STEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKYYMHBIH TUOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MONYIPOBOJIHUKOBBIN THO,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [JIOIIAIU
MOIMEPEYHOT0 CEUYCHHS U MaTepralia.

CwmenraHHOe COeTMHEHUE TIPOBOHUKOB.

[IpssiMoe wu3MepeHue H3IEeKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3ydeHune cMEaHHOro COEAMHEHHS PE3UCTOPOB.

N3mepenune 3eKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS € y4ETOM
COZIePIKATEIBbHBIX MEKIPEIMETHBIX CBSI3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, reorpaduun
U TEXHOJIOTHH.

Medicnpeomemmvle nonsimus, CBI3aHHBIE C U3Y4EHUEM METO/I0B HAYYHOT'O TIO3HAHMUS: SIBJICHUE,
HayuHbIi (akT, rumoresa, (usnyeckas BeNMYMHA, 3aKOH, TEOpHUs, HAOIIOICHHE, SKCIEPHMEHT,
MOJICIIMPOBAaHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl YpaBHEHHH, TMHeHas yHKIUs, napabouna, runepooiia, ux
rpagKu M CBOKMCTBA, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIINHU Ha OCH KOOPANHAT, CI0KEHHE
BEKTOPOB.

buonoeusn: mexanmdeckoe IBMKEHHE B JKHMBOHM mpupone, AudQysus, ocMOC, TEII00OMeH
KHMBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIUIOBOE PAaBHOBECHE), JCKTPHUCCKHE SBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEJN, JKUAKOCTEH U Ta30B, NEKTPHUUECKUE CBOWCTBA
METAIJIOB, AIEKTPOIUTHYECKAs TUCCOLMAIIHS, TAIbBAaHHUKA.

leoepagpus: BnaxXHOCTH BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE TBM)KEHUH C HMCIOJIb30BAHMEM MEXAaHH3MOB, YUYET TPEHHUS B
TEXHUKE, MOJAUIMITHUKHU, UCTIOJIH30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET
U Jpyrue), ABHWTaTe]b BHYTPEHHETO CropaHMs, MNapoBas TypOMHA, OBITOBOM XOJIOJMIBHHK,
KOHJMIIMOHEP, TEXHOJIOTUH TOJYYSHUSI COBPEMEHHBIX MaTepPHAaIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOIHMH, ODJEKTPOCTATHYECKash 3allluTa, 3a3eMJIEHHE 3JEKTPOIPHOOPOB, KCEPOKC,
CTPYWHBI TPHHTEP, AJIEKTPOHATPEBATENbHBIE TNPHOOPHI, AIEKTPOOCBETUTEIILHBIE MPHOOPHI,
raJbBaHUKa.

11 KJIIACC

Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

[TocTrosiHHbIE MarHUTHL. B3anMo1€iCTBHE MTOCTOSSHHBIX MAarHuTOB. MarautHoe none. Bexkrop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3unmuy MarHUTHEIX 1osiel. JIMHUM MarHUTHOM MHIYKIIMH.
KaptrHa nuHui MarHUTHOM MHAYKLIMH MOJISl TOCTOSSHHBIX MAarHUTOB.

MarnuTtHoe moje MnpoBOAHMKAa ¢ TokoMm. KapThHa NWMHUNA WHAYKIMHM MarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO MPOBOJIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKKA ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBie MpoOBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib M HallpaBJICHHE.

Cuia JlopeHniia, e€ Monyib U HanpaBlieHue. [[BUkeHne 3apsKeHHOM 4acTULIbl B OJTHOPOTHOM
MarHuTHOM moJie. Pabota cumsr JlopeHniia.

SlBieHne  ANEKTPOMArHUTHOM WHAYKIUU. [lOTOK BekTOpa MArHUTHOM  WHIYKIHH.
DNEKTPOABUKYILASA CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe Moje. INEKTPOJBIXKYIIas CHila HMHAYKIMH B TPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIE MAarHMTBHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIHUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHJIBI MHIYKIHU OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOomHble MexaHWdeckue KkojeOaHus. [apMoHHMUYEcKue
konebanus. Ilepwon, wdactora, ammumrtyga u  ¢asza konebanuii. [IpyXMHHBIH MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE rapMOHUYEecKHX KosiebaHuil. IIpeBparienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  kOHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATHHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUSI MEKIY MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B UJI€alIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBiaeHne o 3aTyXarolMX KoseOaHHUAX. BBIHYKJAEHHbIE MeXaHMYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennbiii Tok. CHHycOUJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMIITUTYAHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancopmarop. IIpousBoacTBo, mnepenaya M IMOTPeOICHHE 3IIEKTPUUYECKONW HHEPIUu.
OKOJIOTUYECKHE PHUCKHM TMpPU TPOU3BOJACTBE AJIeKTpo3Hepruu. KynapTypa HCIOJIB30BAaHUA
AIIEKTPOIHEPTUU B NTOBCEITHEBHOM JKU3HHU.

TexHUueCcKne yCcTpocTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUIECKUI 3BOHOK, FEHEPATOP
NIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne nmapaMeTrpoB KoseOaTeslbHON cHCTeMBbl (MPYKUHHBIA WM MaTeMaTHYECKHi
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAalpsDKEHHsT OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc npu mocnenoBaTeabHOM COEIMHEHMHM PE3UCTOpA, KATYIIKM WHIYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJIeOaHUM rpy3a Ha HUTU OT JJMHBI HUTU U
Macchl Ipysa.

HccnenoBanue nepeMEeHHOT0 TOKA B LIETH U3 TIOCIEA0BATEIbHO COSAMHEHHBIX KOHEHCATOPA,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 80IHbL

Mexanuueckue BOJHBI, yciioBUs pacripoctpanenus. [lepuoa. CkopocTb pacnpocTpaHEHUs U
JUTMHA BOJIHEL. [lomepeunsie u mpoaoapHbIe BOMHBL MHTEphepeHnms u nudpakins MEXaHUIECKUX
BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS HW3JIYYCHHUS JJICKTPOMATrHUTHBIX BOJH. Bzaummnas
opueHranus BekTopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  MpeJIOMIICHHe,  moisApu3auus,  Audpakmus,  uHTepdepenuus.  CKOpOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[prMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH CPebl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBas JMArHOCTUKA B TEXHUKE U MEJIULIUHE, paJap, paluonpuEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuPpakini MEXaHMIECKUX BOJH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTY/IOM U 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPEIOMIICHUE, MOISpPU3aIs,
Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimonuHelHOE pacnpocTpaHEHUE CBETa B OJTHOPOJIHOHN Cpele.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B MIIOCKOM 3epKaje.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONMIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
[TomHOE BHYTpeHHEE oTpaxkeHue. [IpenenpHbIil yroy MoIHOTr0 BHYTPEHHETO OTPasKCHHUS.

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

Cobupatoiue u paccenBaroiiie IuH3bl. ToHkas muH3a. @OKyCHOE paccTOsSTHUE U ONTHYEeCKas
cuI1a TOHKO#M TnH3bL. [TocTpoeHne n300pakeHui B COOMPArOIINX U PAacCeUBAIOIINX JTMH3aX. DopMmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, TaBaeMoe JTHH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUSI HAOIOICHUS
MaKCHMYMOB U MHUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.



Hudpaxus ceera. udpakimontas pemeérka. Y cinoBre HaOMI0IeHUS IJIaBHBIX MAaKCUMYMOB
[IPH MMaJICHIH MOHOXPOMATHYECKOTIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpPOHCTBA W TPAKTUYECKOE MPUMEHEHHe: O4YKH, Jiyma, (oToarmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAsI ONTHUKA, AU(PpaKIMOHHAS peléTKa,
HOJISIPOHI.

Jlemoncmpayuu

[IpsimonuHeiiHOEe pacnpocTpaHeHue, OTpa)KeHHe U IpesiomyieHne cBeta. OnTtuueckue
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mozenb CBETOBOA.

HccnenoBanue CBOWCTB N300paKECHUN B JIMH3AX.

Mogenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdepeHIinm cBeTa.

Habmonenne nudpaximu cera.

Hab6monenue qucnepcuu certa.

[Tomyuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenne noisipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue nokaszarens IpeJoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

HabGmronenue qucnepcuu ceerta.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
['paHunbl PUMEHUMOCTH KJaccM4eckol MexaHukd. lloctynarsl cnenuanbHOM Teopuu
OTHOCHUTEIILHOCTH: WHBApPUAHTHOCTh  MOJYJA CKOPOCTH CBeTa B  BaKyyMe, IPUHIIMII
OTHOCHUTEJIBLHOCTH DHHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHMOBOIU ONMUKU

®oronsl. ®opmyna [Inanka cBsA3M SHEPruM (OTOHA C €ro YACTOTON. DHEPrusi U UMITYJIbC
dboToHa.

OtxkpeiTe u uccnenoanue pororpdexra. Onpitel A. I'. Cronerosa. 3akoHsl poTodddekra.
VYpaBuenue DiiHmreitHa g porodddexta. «KpacHas rpanuna» Gororddexra.

JaBnerue cBera. OnwiTel [1. H. JIeGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TMPAKTUUYECKOE MpHUMEHEHHe: (OTOIIEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBeTOHO/I.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

Ceeronuon.

Conneynas Oarapes.



Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiThl Pesepdopnaa no paccesnuto o -uactui. [Inanerapuas Moaens
atoma. [loctynarel bopa. M3nyuenue u nornouierrne (oTOHOB MPH IEpexo/ie aToOMa ¢ OTHOTO YPOBHS
SHEpruu Ha Ipyroil. Buasl ciekTpoB. CekTp ypOBHEH S3HEPIrUU aTomMa BOJOPOIa.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIA  aHaIWU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue mnHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
Hab6nronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKa3bIBAIOIIUE CI0XKHOCTb cTpoeHHs sapa. OTKpbeITHE PaJuOAaKTUBHOCTH.
OmnpiTel Pezepdopna mo ompenenceHuio COCTaBa paJHOaKTHBHOrO u3inydeHus. CBoiictBa anbda-,
6eTa-, raMmma-us3JIydCHUs. Bmusuane PaAOAKTUBHOCTH HA JKUBBIC OPraHU3MBbI.

OTtkpbiTHE NpOTOHA U HeiTpoHa. Hyknonnas monens sipa ['eitsenOepra—MBanenko. 3apsin
sapa. MaccoBoe uncio siapa. Mzoromsl.

Anbda-pacnian. DNEKTPOHHBIM WM TIO3UTPOHHBIN Oera-pacman. ['amma-m3iydeHue. 3aKoH
PaaAMOAaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
SAnepusie peakiuu. [lenenue u cuHTE3 A1Ep.

SAnepuslii peaktop. TepmosaepHblil cunTe3. [IpoOaembl 1 epCeKTUBEI AAEPHON SHEPTeTHKY.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTeTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH FJIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3auMOoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuuyeckue YCTpOHCTBAa M TpPAKTUYECKOE IMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Paspen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHS acCTpoHOMUHU. [IpUKnagHOe 1 MUPOBO33PEHYECKOE 3HAYEHNE ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Counie. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun ConHua U 3BE€3/1. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTPAJIbHBIM KJIAcC — CBETUMOCTb». 3BE3Abl TJIABHOMU

noCICaA0BaTCIbHOCTH. 3aBUCHMOCTb «macca — CBETHUMOCTB» JJIA 3BE3] rJ1aBHOM

MOCJIeIOBAaTeIbHOCTH. BHyTpenHee crpoenue 3BE34. CoOBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUH 1 dBotonK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.



Mnineunsiii [Iyte — Hama I'anaktuka. [lonoxxenne u nmxenue Connua B [Namaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaaKTHK.

Bcenennasi. Pacmupenue Bceenennoi. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
onpezieNieHus] TOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O6o0maronee NoBTOpeHNE

Posb pusmku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMAIbHOM U ATHYECKON
cdepax IeATEIFHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHON HAyYHOUH
KapTUHE MHpPa, POJIb (U3NIECKON TeopuH B (HOPMUPOBAHUH NIPEACTABICHUAN O PU3NIECKOI KapTHHE
MUpa, MeCTO (PU3NYECKOM KapTHHBI MHpa B OOILIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJE.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjacce ocCyecTBIsieTCsl € y4€TOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemmnule noHsamMuUs, CBSI3aHHBIE C U3yYEHUEM METOJJOB HAyYHOT'O [IO3HAHUSL: SIBJICHUE,
Hay4yHbId (DakT, rUmnoresa, (U3MUECKas BEIUYHMHA, 3aKOH, TCOPHs, HAOIIOJCHHE, JKCIICPUMECHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: pelleHWe CUCTEMbl YpPaBHEHHM, TPUTOHOMETpPUYECKHE (PYHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIINH
Ha OCH KOOpJWHAT, CJOXKEHHWE BEKTOPOB, IMPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIMM, TpPU3HAKH
1o100UsI TPEYrOJIbLHUKOB, OMPEICICHHE TUIOIAIN TUIOCKUX GUTyp U 00bEMa Ted.

buonocus: snextpuueckue SBICHUS B )KUBOW MPUPOJIE, KONeOATeNbHbIE JBUKCHHS B KUBON
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOM MPUPOJE, IEHCTBUE paTUaIliU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKasi CTPYKTypa TBEPABIX TN, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPABHBIN aHaH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3e€MJIM, 3aJ€KU MAarHUTHBIX PyA, (OTOCHEMKA 3EMHOMN
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHU M.

Texnonozus: TUHUM SIIEKTpoIiepeaay, IeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJBUIATElb,
WHAYKIIMOHHAS Te4yb, pajgap, paguoNpUEMHHK, TEJIeBU30p, aHTeHHa, Ttenedon, CBU-meus,
MPOEKIIMOHHBIN anmapart, BOJJOKOHHAs OTITHKA, COJTHEYHAsI OaTapes.



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

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHOro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCJIC B YaCTH:

1) rpa:kIaHCKOro BOCUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpECAaX TI'Pa’KAAHCKOTO OOIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYMBOTO OyyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATEHOM e TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEeXHUKOW, YMEHHE COBEepIlaTh OCO3HAaHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTb HKOJIOTHYECKOM KYNbTYphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIUpeHHe OIbITa JEATENbHOCTU HSKOJIOIMUYECKON HAIpaBIEHHOCTHM Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue AeicTBHA:

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

ONpEeEeNATh UEIU ACSITeIbHOCTH, 33/1aBaTh MIAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI AESITEIIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAJIbHOTO, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

basoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

BIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHJAMH JCSTEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHWUS, €ro HHTEpPIpEeTaIlnu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/ITaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJIsI TOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHU 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHOMN JACATEIHHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHUOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOI[CHI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHWMS B Pa3NU4YHBIX QopMmatax ¢ y4ETOM
Ha3HAYeHUs THPOPMALUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAJIbHYIO (POpMY MpEICTaBICHUS
U BU3YaJIU3allUH.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEMCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>XJ1aTh pe3yJIbTaThl COBMECTHON pPabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3IUYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIBbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIMOHAIbHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTM)KEHUIO LEJIM U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPaxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeATEeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIHUAIbHAs CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH ANEKTPUUECKUMN 3aps] NPU pELICHUU
dbu3ndecKux 3a1a4;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEHHOE MIBWKEHHE, CBOOOAHOE TMaJCHHE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, N3MEHEHUE 00BEMA TN MPU HarpeBaHUU (OXJIAXKICHHH ),
TEIJIOBOE PABHOBECUE, HUCIIAPEHUE, KOHJEHCAllWs, IUIABJICHHE, KPUCTAIIM3AlMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBILLICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXIy TapaMeTpaMH COCTOSHHUS Ta3a B HW30IPOIECCax, DJICKTPHU3AIUs TEN, B3aUMOJICHCTBUE
3apsJIOB;



ONKCHIBaTh MEXAHUYECKOE JBIKEHUE, UCIOJb3Ys (M3HUECKHe BEIWYMHBI: KOOpJIWHATa,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTb;, INpHU
OMKMCAHUU MPABUILHO TPAKTOBATH PU3NYECKUIT CMBICIT UCIIOJIb3yEMbIX BETUYHH, X 0003HAUCHUS
U eIMHULI, HAXOAUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIE TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUSA, HCIIONb3YS
¢dbusznueckue BEJIMYMHBL: JaBlIEHHWE Tas3a, TeMIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBIKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, padora rasza, KO3(pQHUIHMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU ONMCAHUM MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O00O3HAYEHUS U EIUHHIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DIICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3sHOCTh MOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEITHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHUYECKOW JHEPTUU TEIUIOBOTO JBIKCHHS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKO€E BhIpaK€HUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3inyarh yCiaoBUsA MX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, TpU 3TOM  (HOPMYITHPOBATH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJh30BATh HM3BECTHBIE METOIBI OIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C MCIIOJIb30BAaHUEM MPSAMBIX
U3MEpEHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHX BEITMYMH B BUJIE TAOIHII ¥ rpa)uKOB, JeNIaTh BEIBOJBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpHU TMPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JaOOpaTOPHOro 000pyA0BaHNUS;

pemiate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH IMOJyYCHHOTO 3HAUSHHsI (PU3HUECKON BEIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIENOYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBIICHHS,;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUpPOBAaHMs, HHTEPHNPETALUMU M NPEACTaBICHUS Y4eOHOW U HayudHO-
HOMYJISIPHOM MH(OPMaIUK, TOJIy4eHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJIy4aeMyro HH(opMaIuio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HAaYyKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B TOBCEJHEBHOM XKU3HHU JUI 00eceYeHUs
0€e301acHOCTH MpU O0pAICHUN ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Uil COXPAHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeneNsITh O0S3aHHOCTM U  IJJAHUPOBAaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMpPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMLBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHnH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIeOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DBJICKTPUUECKUHM 3aps], cujaa TOKa, D3JIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIas CUIa,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTYyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, HUX OOO3HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PHU3MUECKYIO BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;



AHAIM3UPOBATh (PU3WYECKUE TPOIECCHl U SIBJICHUS, UCHOJb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEJIOMIICHUS
cBeTa, ypaBHeHHE DiHIITelHA U1t HoTod(PdeKTa, 3aKOH COXPaHEHHs SHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOrO 3apsa, 3aKOH COXPAaHEHMs] MAacCOBOI'O 4YMCIIA,
IOCTyJaTel bopa, 3aKOH paguoOaKkTUBHOIO paclajga, IPU 3TOM pas3jIMyarh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O0JIaCTH)
MIPUMEHUMOCTH;

OIPENENATh HANPABICHUE BEKTOPA MHAYKIMHM MAarHUTHOTO IIOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJHATh JKCIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOLECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemMy/3agady ¥ THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BAaHUEM MPSIMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BAHMS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YueOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOpaTOPHOro 000pyI0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (U3MUECKOM MOJENbl0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBMS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyY€HHOT0 3HAU€HUsI (PU3NUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 3a/1au COBPEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETALUHd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJISIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIHUIIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3invaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HHU [ 00eCTIeUeHUs
0€30MacHOCTH IPpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBaAMHU, JJIsi COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, MIaHUPOBaTh paboTy
TPYMNIIbI, palMOHAIBHO paclpeleNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne /it pasi Konrtpoubnbie  JlabopaTopHble (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 o 2
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS 0 0 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6nmnorexa LIOK
2.1 K 5 0 0
HHENATHIA https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.2 7
Auamiia 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2. 1 1
3 3aKOHBI COXPAaHCHUSI B MEXaHHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmmnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 L 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubmuoteka [IOK
' Ma30BbIE TIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

41 DNeKTpOCTaTHKA 10 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 Bu6muoteka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabsneie | IIpakTuyeckue
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moreka [JOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubmuoteka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubnmorexa LIOK
2.3 0) 10 0 3
A https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 0 bubmmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
but6mmorekxa [IOK
4.1 6) i 6 0 0
FICMEHTDL KBATTOBOM OITTHIH 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
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bubnmoreka [IOK
42 CTpoetiiie aToma 4 https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
43 ATOMIHOE 51pO > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTPODHU3UKH 7 Bubmmorexa HOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nea 6. OBOBLIAIOHIEE TIOBTOPEHUE
bubnuoreka [{OK
A 4
6 Obobmaromee nosToperie https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
Tema ypoka Konrtpoabnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
BBoanbIi nHC tax no OT. ®uzuka —
1 Haylf[a 0 npnpgz.K Hayunbie MeTo1b1 1 0 0 bubmmorexa [IOK
05.09.2023 | https://m.edsoo.ru/ff0c32e2
MO3HAHUS OKPY’KAIOIIEr0 MUpa
Ponb u Mecto pusuku B popMupoBaHuu
2 COBPEMEHHOM i)aquoﬁ K(szI/IHII; MHpa, B 1 0 0 bubmorexa LIOK
. L 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOHN JCITeITLHOCTH JIFOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTETHPHOCTh MEXAaHUUECKOTO 1 0 0 bubnuoteka [JOK
nBIKeHus1. [lepemenienne, CKOpOCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE MPSAMOTMHEHHOE ABIKEHHE 1 0 0 Brbmiorexa LIOK

14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 0 0 bubnnorexka [HOK
JIBIDKCHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 0 0 bubnmoreka [JOK
CBOOOHOTO MaICHUS 14.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe asuxenue. JBrmxkenune 1 0 0 bubmuorexa [JOK
MaTepHaIbHON TOUYKH 110 OKPY>KHOCTH 26.09.2023 | https://m.edsoo.ru/ffOc3ada
[IpuHiun oTHOCcUTENBHOCTH [ anues.

8 I/IEICpI_LIII/IaHBHBIe cuctemsl orcyera. [lepBoiii 1 0 0 bubmorexa HOK

28.09.2023 | https://m.edsoo.ru/ff0c3be8

3akoH HproroHa



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHiun cynepno3uimuu

bu6mmoreka [IOK

) . Bropoii SVaKOH Heiororta ans 03.10.2023 | https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH
10 Tpetuii 3akoH HeroTOHA /119 MaTepUaIbHbIX bubmuorexa [JOK
TOYCK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TspKecTu. [lepBas kKocMHuUYecKas CKOPOCTh 10.10.2023 | https://m.edsoo.ru/ff0c3d00
12 Cuita ynpyroctu. 3akoH ['yka. Bec tena Bubmiorexa LIOK
12.10.2023 |  https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddunment tpenus. Cuna
13 conpo?;BneHm{ Hpqp)l(bz{BIII/meHm/II) Tena B bubmmoreia LIOK
17.10.2023 | https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH UJIH Ta3e
[ToctynaTenbHoe U BpamaTeabHOE
14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenT cuibl. [Tnedo cumbl. Y cnoBus 19.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBeCHsI TBEPJIOTO Tea
NMnynbc MaTepraibHOW TOUYKHU, CUCTEMBI
15 MaTepHaJIbHBIX TOUEK. MIMITyIbC CUIIBL. bubnuoreka [IOK
3aKk0H COXpaHEHUs UMIynbca. PeakTuBHOE 24.10.2023 | https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaGota u momrHOCTh cuibl. Kunetndeckas
16 DHEPrus MaTZ;HaHBHoﬁ touku. Teopema 00 Bubmorexa IOK
. 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnuotexa [JOK
npyxuHbL. [IOTeHIIMaTbHAS SHEPTUs Tea 07.11.2023 | https://m.edsoo.ru/ffOc461a

BOJIM3U MMOBEPXHOCTH 3eMIIU



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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18

HOTGHHI/IaHBHble 1 HCIIOTCHIHMAJIBHBIC CUJIBI.

CBs13b pabOTHI HEMOTEHIMAIIBHBIX CHJI C
MU3MEHEHHUEM MEXaHUYECKON dHEPTun
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON YHEPTrUun

09.11.2023

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

19

Nucrpykrax mo OT. Jlaboparopuas pabota
Nel «MccnenoBanue CBS3M pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON YHEPTUU Teja
Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO
KIyTa»

14.11.2023

20

KonTtponsnast padora Nel mo teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPaHEHHUS B MCXAHHUKE)

16.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE MOJ0KEHUSI MOJIEKYIISIPHO-
KHHETHYeCKoU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

22

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUSA
YacTUIl BeuiecTsa. Moienu CTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23.11.2023

23

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosinHast ABoraapo

28.11.2023

24

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [lkana remneparyp Llenbcus

30.11.2023

25

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

05.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUU ABUKECHUS

07.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MOJIeKyl. YpaBHeHUEe MeHieneeBa-
Kunaneiipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 12.12.2023
Nuctpykrax mo OT. JlabopartopHast pabora
No2 «MccnenoBanne 3aBUCUMOCTH MEXKIY

28
napamMeTpaM# COCTOSIHUS Pa3pEKEHHOTO 14.12.2023
rasza»

29 H3onponeccel B ACATBHOM ra3e U UxX bubnnorexa [HOK
rpaduyeckoe mpeacTaBlicHHE 19.12.2023 | https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TepMOAMHAMAYECKON
CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.

30 KonudecTBo TermnoTe u padoTa. Bubmiorexa LIOK

21.12.2023 | https://m.edsoo.ru/ff0c5952
BuyTpeHHsIs1 SHEeprus 0IHOATOMHOTO
UJ€aNbHOTO raza
31 Bune! rennonepenaun Bubamorexa [IOK
26.12.2023 | https://m.edsoo.ru/ffOc5c36
Y ienbHas TEIIOEMKOCTH BEILIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU T:Lnonepez[aqe. Bubamorexa [IOK
. 28.12.2023 | https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIi poliecc
[TosTopHsIt nHCTpYyKTaXx o OT. [lepBbIit
33 3aKOH EepMOILHHaI;l}IIJKKH U ero HpI/IMeII:;eHI/Ie K Bubmorexa IOK
09.01.2024 | https://m.edsoo.ru/ffOc5efc
H30IpoIIeccam

34 HeoOpatumocTh npo1ieccoB B MpUPOJIE. bubnnoreka [JOK
Bropoii 3aKk0H TepMOTUHAMHUKH 11.01.2024 | https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicteus u KII/ TenmoBoit bu6mmorexa [IOK
MalInHbI 16.01.2024 | https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

uxn Kapno u ero KI1J]

18.01.2024
37 DKOJOru4ecKue MpooIeMbl
TEIJIOOHEPTETUKH 23.01.2024
38 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI 25.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbnas paborta Ne2 o teme
39 «MOJ‘IpeKYJ'I}Isz}I ¢uznka. OCHOBBI Bubmiorexa LIOK
30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenue u kuneHue 01.02.2024 | https://m.edsoo.ru/ffOc63b6
a1 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAYKHOCTD bu6mmorexa [IOK
BO31yxa. HacelleHHbIi nap 06.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuoteka [JOK
KpucTayuioB. JKuKue KprcTaibl. 08.02.2024 | https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctayM3anus. Y 1enbHas bubnnoreka [JOK
TeruioTa tiasieHus. CyonuMarus 13.02.2024 | https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6ajganca bubmorexa LIOK
15.02.2024 | https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Ten. DIeKTPUUEeCKUH 3aps. bubnmoreka [JOK
JIBa BUIa DIEKTPUUYECKUX 3apsI0B 20.02.2024 | https://m.edsoo.ru/ff0Ocbbcc
[IpoBOgHUKY, TUITEKTPUKH U
46 H(f)fi)yl'(l);[OBO,Z[I;IfKI/:I). BeaK(I))H COXPaHEHHUS bubamorexa IOK
22.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsizia
47 Bsaumonericteue 3apsinoB. 3akoH Kynona. bub6nuorexa [IOK
ToYeuHbIi SACKTPUIECKHIA 3apsi/T 29.02.2024 | https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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HaHpH)KéHHOCTI) OJICKTPHUYCCKOTI'O I10JIA.

bu6mmoreka [IOK

48 HpI/IHqu/In cyr[epno31/1u1/.1.1/1 AJIEKTPUUECKUX 05.03.2024 https://m.eds0o.ru/ffOc6d2
nosieit. JIunuu HanpsHKEHHOCTH
49 PaboTa cri1 371eKTpOoCTaTHUECKOTO MOJIS. bubmuorexa [JOK
[Morenuuan. Pa3HOCTh MOTEHIUAIOB 07.03.2024 | https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY U TUAJIEKTPUKH B
50 3J1peKTpI([)CTaTquI([:K0M HOIJ)Ie. Bubmiorexa LIOK
12.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTb
N bubnuorexa [JOK
>1 Duextpoukocts. Kornencarop 14.03.2024 | https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPa 19.03.2024 | https://m.edsoo.ru/ff0c72c0
Huctpykrax no OT. JlabopaTopHhas pabora
53 Ne3 "I/ISMeper/'Ie AMEKTPOEMKOCTH 91.03.2024
KOHJIEHCaTopa
[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMMPOBAIILHOTO armapara,
CTpYHHOTO IPUHTEpA. DJIEKTPOCTaTUYECKAs 02.04.2024
3alMTa. 3a3eMIIEHUE 3IEKTPONpHUOOpOB
DNEeKTpUYECKUi TOK, YCIOBUS €r0
55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsoxenue. ConpoTuBienue. 3aKoH 04.04.2024
Oma 1i1g yyacTka 1enu
[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
56 NHcTpykTax HOJIOT. Ha6oEaT0§Ha${ paborta bubmmorexa LIOK
09.04.2024 | https://m.edsoo.ru/ff0c74f0

Ne4 «M3yueHne cMenmanHoro COeIMHEHUS
PE3UCTOPOB»



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. Mucrpykrax nmo OT.
JlabopaTtopHas pabora Ne5 «3mepenue
OJ1C ucTOYHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSI»

16.04.2024

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

59

DJeKTPOHHAs: TPOBOAUMOCTb TBEPBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXInpoBOAUMOCTh

18.04.2024

60

ONeKTpUYecKui TOK B BakyyMe. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

23.04.2024

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
puMecHas mposoaumocts. CBolicTBa p—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

25.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUUYECKHUI TOK B pacTBOpax 1
pacruiaBax 3JE€KTPOJIMTOB.
DNEKTPOIUTHYECKAs JUCCOLHAIIHS.
DIIEKTPOIIN3

02.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBI U HECAMOCTOSI TENbHBIIN
pazpsa. Monnus. [1na3zma

07.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DnekTpuueckue Nprudopbl U yCTpoicTBa 1
uX MpakTuieckoe npuMmeHenue. [lpasuna
TEXHUKU 0€30MaCHOCTH

09.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok «JIeKTPOINHAMUKAY

bu6mmoreka [IOK

14.05.2024 | https://m.edsoo.ru/ffOc88be
Kontposbnas padora Ne3 o teme
66 «nektpocratuka. [locTostHHBIN 1 bubmuorexa [JOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX 16.05.2024 | https://m.edsoo.ru/ffOc8a8a
cpenax»
67 Peseprubiit ypok. KonTponbhas paborta Ned 1 bubnnorexa [HOK
1o TeMe "DIeKTpoJMHaAMHKA" 21.05.2024 | https://m.edsoo0.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypok mo 1 bubnnorexa [HOK
temam 10 kiacca 23.05.2024 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

IToTOoK BEKTOpa MarHUTHOM

e Tema ypoka KonTpoabubie | IlpakTuuyeckue Aara o0pasoBaTejbHbIe
n/n Bceero U3YYeHUs
padoThI padoThI pecypcnl
[TocTossHHBIE MATHUTHI U UX
B3auMoO/IieicTBUE. MarHuTHOE
1 noJe. B)lelcrop MarHUTHOH 1 0 0 Bubmmorexa IOK
. https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHAM MarHATHON
WHIYKIAH
MarHuTHO€ 110JIe TIPOBOJHUKA C 0 0
5 TokoM. OnbIT Dpcreaa. 1 Bu6moteka [JOK
B3anMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «M3yuenue
3 MaFHII/:THOI;O noiﬂ KaTYH_IKI/Iy: 1 0 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHast pabota 1 0 1 bubmmnoreka HOK
«HMccenenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JBHKYILYIOCS 3apsKEHHYIO 1 0 0 bu6muoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
6 DNeKTPOMarHuTHAS WHIYKIIHS. 1 0 0



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

unaykiuu. 2J1C naaykiuu. 3aKkoH
AJICKTPOMArHUTHOW WHIYKITUU
®dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
3JIEKTPOJABUTATEIlb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs I1€Yb

10

Oo6o06maromuit ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
WHTYKIIASD

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
BHGKTPOMaFHI/ITHaSI UHAYKOUS»

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmonnyeckue
KojebOaHus. YpaBHEHUE
TapMOHHYECKHUX KoIeOaHHi.
[IpeBpatenue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

13

JlaGopaTopHas pabora
«HccrenoBanue 3aBHCUMOCTH
MeproJIa MaJIbIX KOJIeOaHHi Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€AIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH
Y 3JIEKTPOMAarHUTHBIMH
KoJe0aHusIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B HJI€AIIBHOM
Kosie0aTeabHOM KOHTYpe

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBieHue o 3aTyXaroMIHX
KoseOaHusX. BolHyKIeHHBIE
MEXaHUYECKHE KOJIeOaHNs.
Pe3onanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBIC KOJIe6aHI/I$I

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunyconaJIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JEHCTBYIOLIEE 3HAYEHNUE CHUIIBI
TOKa U HaIpsKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBozactso,
nepenaya u norpedieHue
AJIEKTPUYECKON SHEPTUU



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

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE AIIEKTPUUECKOTO
3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIeKTporiepenay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnosnb3zoBanus
3JIEKTPO3HEPTUU B OBCEIHEBHOM
KUA3HU

21

MexaHn4JecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacnpoCTpaHEHUs U
JuinHa BOJHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTh 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

bubnmorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubnuoreka [{OK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHI)I paI[I/IOCBSIBI/I nu
TCIICBUACHUS. PaSBI/ITI/Ie CpeJICTB
cBs3u. Pagnostokamus

25

Kontponbras padora «Konebanus
Y BOJTHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonuHeitHOE
pacnpocTpaHEHHE CBETA B
OHOpOAHOM cpene. Toueunsii
HWCTOYHHUK cBeTa. JIyy cBera

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



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

27

OtpaxeHue cBera. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paKeHU B INIOCKOM 3epKalie

bub6nmorexa [IOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceta. [loaHoe
BHYTpEHHEE OTpa’KeHUE.
IIpenenbHbIi yro MOIHOro
BHYTPEHHEI0 OTPAKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0cd7{6

29

Jlaboparopras pabora
«M3Mepenune nokasaress
MIPEJIOMIIEHUS CTEKIIA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd67a

30

JInn3ssl. IlocTpoenue
n3o0paxeHuii B muaze. Gopmymna
TOHKOU JIMH3bI. Y BEIIMYCHUE
JIH3BI

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

31

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUH B TUH3AX»

32

HMucnepcus ceera. CrnoxxHbIN
coctaB Oenoro ceera. L{Ber.
JlaboparopHnast pabota
«Habnroienue aucnepcuu cBeTa

33

WnTepdepennus crerta.
Judpakius cera.
JudpakionHas pemeTka

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapwuzanus ceera

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e



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

OnTrueckue mpuOOpsI U

35 YCTPOWCTBA U YCIIOBHS MX
0€3011acHOT0 MPUMEHEHUS
['panuIpl TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKHU. bu6nmmoreka [IOK
[MocTynaTel crielUanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE brbmmorexa LIOK

https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHeprus u UMITYJbC

38 penaTUBUCTCKON yacTulibl. CBS3b Bu6moteka [JOK
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KonTponbHas pabota «OnTuka.

39 OCHOI];BI cneulfanLHoﬁ TEOPUH bubmorexa HOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENEHOCTH»

40 ®otonsl. ®opmyna [1nanka. bubmuoreka [IOK
DHeprus 1 UMITyJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE

41 q)OT(I))a(b(i)eKTa. OHBII[TI)I A T. Bubmmorexa IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEHHE
42 aﬁHHITegHa }lﬂqs)lq)(i)OTOB(i)(geKTa. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potospdexra
Haenenne cBeta. OnwiTel 1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa [IOK

CBCTa

https://m.edsoo.ru/ff0d04a6



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

TexHuueckue yCTpoucTBa U
MIPaKTUYECKOE TPUMEHEHHE:

44 dhoToseMeHT, GOTOIATUHK,
COJTHEuHas OaTapesi, CBETOUOT

45 Permrenue 3agad mo reme bu6nmmoreka [IOK
«DNEMEHTHI KBAHTOBOW OIITHKMNY https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna o paccesHuro o- bubmmoreka [JOK
yactull. [Ianerapuas Mojenb https://m.edsoo.ru/ff0d091a
aToMa

bubnunoreka LIOK

4 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
N3nydenue u noriounieHue
(hOTOHOB MpH TIEPEXOJIe aTOMa C bubnmnorexa [JOK

48
OJTHOTO YPOBHSI SHEPTHHU Ha https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl criekTpos
BostHOBBIE CBOMCTBA YaCTHLL.

Bounsl ne bponis.
49 KOpHyCinHI;HO-BOHHOBOﬁ Bubmmorexa HOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJICHHOE M3 TyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmerTel Pe3epdopaa mo bubnuotexa [JOK
OTPE/ICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Bnusiaue

PaarOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaj. ['amma-u3znydenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipobnemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACIEKTHI SAEPHOM SHEPTETHKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHUIIHI.
OTkpbITHE TO3UTPOHA. METO b
HaAOIIO/IEHUS U PErHCTpaIui
a1eMeHTapHbIX yactull. Kpyribii
cton «®yHaaMeHTaIbHbIE
B3auMOJIeUCTBUS. ENMHCTBO
($u3nyecKoil KapTUHBI MUPa»

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuauMoe asmxkenne. ConHeunas
cucTeMa

56

Comnaue. CoyiHeuHast aKTUBHOCTb.
NcTtounuk snepruu ConHua u
3BE3

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABJICHUS O MPOUCXOKACHUU
u >Bosrornu CoiHIIa U 3BE3]



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

58

Mueunsbiii [1yTe — Hama
lNanaktuka. [Tonoxenue u
nerxkeHue CoiHia B ["atakTuke.
lNanaxtrku. Y€pHBbIE ABIPHI B pax
TaJIAKTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npoGiembl
aCTPOHOMUU

61

Kontponbnas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKL»

62

Ob6o06maromuit ypok. Pois pusuku
1 aCTPOHOMHUH B 3KOHOMUYECKOU,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Posis u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa

64

O606maromuit ypok. Poib
¢buznueckoil Teopuu B
(hopMHpPOBAHNY TIPE/ICTABICHUH O
¢buznveckoil kapTUHE MUpa

65

Oo6o06utaromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX




€CTECTBEHHO-HAYUHBIX
MIpeJICTaBICHUI O IPUPOE

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DIeKTpOMarHuTHas
WHIYKIIHS

67

PesepBHblii ypok. Ontuka.
OcHOBBI cIELIMATIBHON Teopuun
OTHOCHUTEJIBHOCTH

68

Pesepnsiii ypok. KBanToBas
¢u3nka. DIeMEHTHI aCTPOHOMUH U
acTpo(u3HuKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

o ®usuka, 10 xknacc/ Msakumes I'.41., byxoBuer b.b., Corckuit H.H. non penakiueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenbetBo «IIpocBemienmey

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e BonkoB B.A. YHuBepcanbHble MOypodHbIe pa3paboTku mo ¢usuke — 10 xmacc, M:

BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

° E,I[I/IHaH KOJUJICKI U I_[I/I(prBBIX O6paSOBaTeJ'IBHBIX pecypcoB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnyeresursy-po-fizike/

e DnexkTpoHHble yueOHUKHU U OecriatHble cepBuckl LECTA ast yuurtesnei U y4eHUKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/



