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INOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHoro npeamera «@Pusuka. ba3oBblli ypoBeHb» (IpeaMeTHas
obmacte «EcTecTBEeHHO-HAay4YHBIE MPEIMETHD) Ha YPOBHE CpPEIHEro o0Iero oodpa3oBaHUs
cocTaBlieHa Ha OCHOBe TpeOoBaHMI K pe3yJbTaTaM OCBOECHHS IPOrpaMMbl CPEIHEro oO0ILero
oOpazoBanus denepasbHOrO rocyIapCTBEHHOIO 0OpPa30BaTENBHOIO CTaHJApTa CpEIHEro
obuiero obpaszosanus (naee — ®I'OC COO), PenepanbHON 00pa3z0BaTENbHON MpPOrpamMMbl
cpeanero obuiero obpazoBanus (nanee — @OIT COO), DenepanbHOil pabodel mporpaMmsl 1O
yueOHOMy mpeamery «®Pusuka», ¢ yd€ToM pacupelelNEéHHbIX I10 KilaccaM IpOBEpsEMbIX
TpeboBanuii k pesyinbraram ocBoeHus OOII COO MBOYCOII Ne60 r.Ilensbr, a Takxke
OPUEHTHPOBaHA Ha IIEJEBBIC IMPHOPUTETHI, chopmyiaupoBaHHbie B lIporpamMme BocHUTaHUS
MBOYCOMI Ne60 r.Ilen3sr.

Conepxxanue  mporpaMMbl 0 (U3MKe  HampaBiIeHO Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAy4YHOM KapTMHbI Mupa oOyuarommxcs 10-11 xmaccoB mnpu oOyueHHH
ux (pusnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO Moaxoaa. IIporpamMma no
¢u3uke cooTBeTCTBYeT TpeboBanusaM DeaepalbHOTO TOCYAaPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero oO0Imero oOpa3oBaHMs K IUIAHHUPYEMBIM JIMYHOCTHBIM, TNPEAMETHBIM U
METaIpeIMETHbIM pe3yibTaTaM OOyueHHs, a TakXKe YYUTHIBAeT HEOOXOIUMOCTh peau3aliu
MEXIIPEIMETHBIX CBs3€M (U3MKU C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMH Hpeameramu. B Hei
OTIPENIETISIIOTCSI OCHOBHBIC IIEJIM U3Y4YEHUs (PU3MKU Ha YPOBHE cpeaHero oOiero oOpa3oBaHus,
IUIAaHUpPYEMbIE  PE3yJbTaTbl OCBOGHMUSI Kypca (HU3UKU: JIMYHOCTHBIE, METAlpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

dusznka Kak Hayka o0 HauOosee OOIMIMX  3aKOHaX MPHPOJBI,  BHICTyHas
B KayecTBE y4eOHOT0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUN 00
OKpPY’KAIOIIEM MHpe. [IxoBHBIN Kypc buzuku — CUCTEMOOOpa3y oM
JUIl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX INpPEJAMETOB, MOCKOIbKY (DM3NYECKHE 3aKOHBI JeXat
B OCHOBE IPOIIECCOB M SIBIICHUH, M3y4aeMbIX XUMHUEH, Ouosnoruei, ¢pusznueckoil reorpadueit u
acTpoHoMuel. Mcnonp30BaHWE W aKTUBHOE NpHUMEHEHHE (U3MUECKUX 3HAHUM oInpeaenser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUHN B cepe IHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJY4YEHHMs HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMM CBOMCTBaMM W Jpyrux. M3ydenue
(¢U3UKH BHOCUT OCHOBHOM BKJIaJ] B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOydaromuxcsi, B (OpMHUpPOBaHHE YMEHUN MPUMEHITh HAy4YHBIH METOJ TIO3HAaHUS IpHU
BBIMIOJTHEHUH UMHU y4EOHBIX HCCIIeI0BaHUM.

B ocHOBy Kkypca ¢(u3Mku cpeaHed LIKOJBI TOJIOKEH psi M, KOTOphle MOXKHO

paccMaTprBaTh KaK IMPUHIHUIIBI €0 MTOCTPOCHUH.



Wnes nenoctHoCcTH. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COZIEPKUT Marepuall u3 BCEX pasznenos ¢bu3uKwy, BKJIFOYAET
KaK BOIPOCHI KJIIACCHYECKOMW, TaK U COBPEMEHHOW (DU3HKH.

Wnesa renepanmzauuu. B cooTBercTBUM ¢ Hell Marepuan Kypca (U3MKM OObEIUHEH
BOKpPYT (pusnueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBaHHUE IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Wnes rymanurapusanuu. E€ peanusanus NMpeanonaracT UCIOJIb30BaHUE TYMaHUTApHOTO
NOTEHLIMaa ¢duznyeckoi HayKH, OCMBICIICHHE CBA3U pa3BUTHS bu3uku
C  pa3BuUTHMEM  OOIIeCTBa, a TaKkKe C  MHUPOBO33PEHYECKMMH,  HPABCTBEHHBIMHU
¥ SKOJIOTMYECKHMHU TPpobIeMaMu.

WNnes mnpuximagHoi HampasieHHocTH. Kypce ¢u3uku mpenmosiaraetr  3HAaKOMCTBO
C IMIMPOKMM KPYrOM TEXHMYECKHX M TEXHOJOIMYECKHUX IPUWIOKCHUM H3Y4YEHHBIX TEOpUN
Y 3aKOHOB.

WNnes skonormsanvy pealn3yercs IMOCPEACTBOM BBEACHMS DJIEMEHTOB COJEp KaHMS,
NOCBSIIEHHBIX ~ DKOJIOTMYECKUM  MpobOjeMaM  COBPEMEHHOCTH,  KOTOpbIE€  CBSA3aHbI
C pa3BUTHEM TEXHUKM M TEXHOJOIMH, a Takxke OOCYXAEeHUs MpoOJieM palrOHAIBLHOIO
IPUPOONOIB30BAHUS U SKOJIOTMYECKON 0€30MacHOCTH.

CTep)XHEBBIMH DJIEMEHTaMH Kypca (U3WKH CpeIHEH IIKOJBI SBIAIOTCS (pu3mueckue
Teopun (popmMHupoBaHUE MPEJICTABICHUN O CTPYKType MOCTPOCHUS (PU3UUECKON TEOpHUH, POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M IPHUHLMUIIOB B COBPEMEHHBIX IPEJICTaBICHUSIX O MPHUPOJE,
IPaHULIaX IPUMEHUMOCTH TEOPHH, Ul OIIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUM U IIPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN OJXO0/ B Kypce buzuku peanusyercs
MPEeXJI€ BCErO 3a CYET OpraHU3AIMH AKCIEPUMEHTATBHON ACATENHHOCTU OOydarommxcs. Jms
06a30Boro ypoBHS Kypca (HU3MKH — 3TO HCIOJIB30BaHME CHCTEMbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1JAOOPaTOPHBIX paboT, KOTOpbIE B Mporpamme mo (husuke
00BbeAMHEHB! B OOIIMHA CHUCOK YYEHMUECKHUX MPAKTUYECKUX padoT. BrineneHue B ykazaHHOM
nepeyHe J1abopaTopHbIX paboOT, MPOBOAMMBIX JJIsi KOHTPOJISE U OLIEHKH, OCYIIECTBIISETCS
Y4aCTHUKAMHU 00pa30BaTEILHOTO nporuecca HCXOns
u3 ocoOeHHOCTeH IIJIAHUPOBAHUS u OCHAILICHUS KaOuHeTa ¢buzuKy.
[Ipu sToM oOecrneunBaeTcsi OBIAJEHHE OOYYAIOUIUMUCS YMEHUSMU MPOBOAUTH KOCBEHHbIE
U3MEpEHUs, UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYHWH MU TOCTAHOBKY OIBITOB IIO
IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

. bonpioe BHUMaHUE yAENSE€TCS PELICHUIO PACUETHBIX M KAa4eCTBEHHBIX 3azad. Ilpu
TOM JJIsi pacdy€THBIX 3aJady IMPUOPUTETOM SBIIAIOTCS 3a/add C SIBHO 3aJlaHHOM (hr3HuecKoi

MOZACIIbIO, ITO3BOJIAIOIIHUE MPUMCHATHL W3YYCHHBIC 3aKOHBI WM 3aKOHOMEPHOCTHU KAaK M3 OAHOI'O



pasziena Kypca, TaKk M HMHTETPUPYs 3HAHMs M3 pa3HbIX pas3zfenoB. (s KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBIISIIOTCS 3aJaHusg Ha OOBSCHEHHE TMPOTEKaHWs (U3WYECKUX SIBICHUH U
MPOIIECCOB B OKPYXKAMOIIEH XU3HU, TpeOyromue BbiOopa (U3M4ecKold MOIENH IS CUTYyaluu
IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBUM ¢ TpeGoBanusamu denepaibHOro rocyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHgapTa cpegHero ooOmiero oOpa30BaHUS K MaTepHATbHO-TEXHUYECKOMY OOECIEYECHHUIO
yuebHoro mporecca 0a30BbIi ypOBeHb Kypca (M3WKHA B CpPEeIHEH IIKOJIE TOJHKEH M3YdaThCs B
YCIOBUSAX NPEAMETHOrOo KaOMHeTa (U3MKUM WIM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro IHKia. B kaOuHeTe (QU3MKM AOIKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYIOBaHWE Ui BBIOJHEHHMS YKAa3aHHBIX B TIporpaMme 10 (U3HKe
YUYEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JIeMOHCTpaLMOHHOE o0opyi0BaHue dopmupyercs B COOTBETCTBUU
C NPHUHLIUIIOM MUHMMAJIbHOM JIOCTaTOYHOCTH M OOECleYMBAET IOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMMe 1o (M3MKE KIFOYEBBIX AEMOHCTPAMUA AJISi MCCIEIOBAHHUS HM3YYa€MBIX SIBICHUH U
IIPOLIECCOB, AMIIUPUUYECKUX u (byHIaMEeHTaIbHBIX 3aKOHOB,
UX TEXHUYECKUX IPUMEHEHUH.

JIaGoparopHoe 00OpyJOBaHUE Ul YYEHHYECKUX MPAKTHUYECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JJAOOPATOPHil.

. OCHOBHBIMU 1IEJIIMU U3Y4YEeHUS PU3UKU B 00111EM 00pa30BAHUH SBIISIOTCS:

dopmMHupoBaHUE HMHTEpeca M CTPEMJICHHS OOydYarolIMXCsi K HaydHOMY H3YUYEHHIO
HPUPOIbI, pA3BUTHE UX MHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

PazButue nmpenacTaBieHMM O HAy4HOM MeETOA€ IO3HaHUS U (OpPMHpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPY’KaIOLUM SIBJICHUSIM;

®opMHUpoOBaHUE HAYYHOIO MHUPOBO33PEHMsSI KaK pe3yJibTaTa M3yueHHUsI OCHOB CTPOEHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUEe YMEHUN OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (U3UUECKUX 3HAHUHU U
HAyYHBIX JI0Ka3aTeNIbCTB;

dopmupoBaHUE TPEICTABICHUNA O PO (PU3UKU JUIS PAa3BUTUS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTiwkeHne  STHUX  Henedl  o0ecreynBaeTcss  peUIeHHeM  CIEAYIONIMX  3a7ay

B IIpolLiecce U3yUYeHHs Kypca GU3UKH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs:



[Ipuobperenre cucTemMbl 3HaHHN 00 OOMMX (U3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

dopMUpOBaHHME YMEHUH MPUMEHSTh TEOpPEeTUYEeCKHEe 3HAHUS i1 OOBACHEHUs
busznyeckux  SABJICHMH B  OpUpPOJE W I NPUHATUS — NPAKTHUECKUX  pelIeHUM
B IIOBCEIHEBHOM KU3HHU,

OcBoenne Crmoco0OB peHICHUS pa3IMYHBIX 33/a4 C SBHO 3aJaHHOM (PU3UUECKOM
MOJIeIbIO, 3a/ay, MOJpa3yMEBAIOIIUX CaMOCTOSTENbHOE co3JaHue (U3HUECKON MOoAenu,
aJICKBaTHOM yCIIOBUSIM 3aJ1auu;

[Tonumanue (U3NYECKHMX OCHOB W TPUHIMIIOB JEHCTBHS TEXHUYECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS HAa OKPYKAIOILYIO CPELY;

OBnazeHue MeETOJaMH CaMOCTOATEIHHOTO IJIAHHUPOBAHUS M TMPOBEACHUS (HU3HMUECKUX
SKCIIEPUMEHTOB, aHaJM3a M UWHTEpIpeTanuu WHopManuu, oOmnpeaeneHus JIOCTOBEPHOCTU
MOJIy4YE€HHOT'O pe3yJbTara;

Co3nanne ycnoBuM Uisl pa3BUTHS YMEHUU NMPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOM
JESTEIIbHOCTH.

. O611ee uncio yacos, BelAeNeHHBIX B YueOHoM m1ane MBOYCOI Ne60 r.I1enssr ms
u3ydeHus pu3uku Ha 6a30BOM ypoBHE - 136 gacos: B 10 kimacce - 68 yacoB (2 4aca B HEJICIIO), B
11 wmacce - 68 uacoB (2 waca B Hemento). J[aHHBIA BapuaHT TpHEMIIEM IPU BBIOOpE
00yYaroIyUMHUCS U POAUTENSAMHU (3aKOHHBIMHU MPEICTABUTEISIMH) COLMAIBHO-IKOHOMHUYECKOIo
npoguis.

B cootrBercTBuu ¢ 1m.115.5.18. ®OOII mo ¢usuke 6GazoBoro ypoBHs u OOIl COO
MBOYCONI Ne60 r.Ilen3sl B ciiydyae BBEACHHUS TEXHOJOTMYeCKOro mpoguis WH:KeHepHOM
HANPABJIEHHOCTH 110 3ampocy OOYyYaloLMXCs M poAUTENeH (3aKOHHBIX IpeacTaBUTENeH)
oOyuaromuxcs Kypc pu3nku 6a30BOro ypoBHs MOXKET U3ydaTbesi B 00bEMe 204 yaca 3a J1Ba rojia
oOyuenus (3 u B Hexemo B 10 u 11 knaccax). B aToM ciydae yBennunBaeTcs HE MEHEE YeM JI0
20 4y pe3epBHOE BpeMs, KOTOPOE HCIOIb3YEeTCS YUYHUTENeM JUIsl M3yYeHHUs BOIPOCOB, TECHO
CBSI3aHHBIX C BBIOpaHHBIM MpoduieM OOy4YeHHs, U YyBeIUUYMBaeTcs YydyeOHas Harpyska,
OTBO/MMAsi Ha HM3yYCHHE MEXAaHUKH, MOJEKYJISPHOM (QU3UKH U DIEKTPOJAWHAMHKH, 32 CUET
pacipenus yuciia JabopaTopHbIX pabOT MCCIEI0BATENbCKOTO XapakTepa U yPOKOB peIlleHus
KayeCTBEHHBIX M PAcu€THBIX 3aJla4, YTO KOHKPETU3UpYyeTCs B pabodeil mporpamme mo ¢usmke

0a30BOro YPOBHA U KAJICHAAPHO-TCMATUYCCKOM INITAHUPOBAHUU YUHUTCIIA.



Conep:xxkanue o0yuenus B 10 kiacce.

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS.

®dusuka — Hayka o npupoze. HayuHnble MeTonbl MO3HAHUA OKpyXarouiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nyecKkux sBJIeHUN U mporeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUSI.

Poms m mecto ¢usuku B (HOpMHUpOBAHMHM COBPEMEHHOW HAayyHOW KapTHHBI MHpA,
B MPAKTUYECKOMN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBsie 1 HU(POBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pasnen 2. Mexanuka.

Tema 1. KunemaTuka

Mexanuyeckoe nBukeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsis CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHE NEepeMEIeHU 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MepeMEILeHUs] MaTepruaibHOW TOYKU OT BPEMEHHU.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusI.

KpuBonuueiiHoe nBwxeHue. JIBHKeHHME MaTepUaIbHOM TOYKHM II0 OKPYKHOCTH
C IIOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBas CKOpPOCThb, JIMHENHass CKopocTh. llepumon
U yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckue ycTpoiicTBA M TNPAKTHUYECKOE IPUMEHEHHE: CIHMIOMETD, JBHIKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEaYn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

HabGmtonenne  nBukeHHss  Tena,  OpPOUIEHHOrO  MMOJ ~ yIJIOM K  TOPU3OHTY
Y TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaCHuUsI.

HaHpaBHCHI/IC CKOPOCTH IIpU ABUKCHHU I10 OKPYKHOCTHU.



Vuenuueckuil sxcnepumenm, nabopamophuie pabomoi*

N3y4yeHne HepaBHOMEPHOTO JIBUKEHMSI C LIENbIO ONPENEICHHUS] MTHOBEHHON CKOPOCTH.

Hccnenosanue COOTHOLLEHUS MEXIY My TSAMU, PO ICHHBIMU TEJIOM
3a TOCIENOBATENIbHbIE PaBHbIE IPOMEXKYTKM BPEMEHHU IMPU PABHOYCKOPEHHOM JBUKEHUU
C HaYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

N3ydenne quxeHMs Tena, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. JIlunamuka.

[Ipunmun otHocuTenpbHOCcTH [amuies. IlepBeiii 3akon HeroToHa. MuepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cwna. Ilpunmmn cynepnosunmu cui. Bropoit 3akoH HproTona
JU1sl MaTepualibHOM Touku. Tperuii 3akoH HproTOHA 1711 MaTepuaibHbIX TOUEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxectu. [lepBas kocMuuyeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenne. Bunsl Tpenus (mokos, ckoiibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTuBiIeHUs
P ABUKEHUH TeJla B dKUJKOCTH WM rase.

[TocTynaTtensHOE U BpalIaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa.

MoMeHT cuiibl OTHOCHTENIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBecus
TBEPAOIO TENA.

TexHuueckue yCTpONCTBA M MPAKTHUUECKOE IPUMEHEHHE: MOAUIMIHUKH, IBHKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuuu.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTBKCHHS.

YcaoBus paBHOBECUA TBépI[OFO Teaa. Buasl paBHOBECHUA.

! 3,[[CCB U JaJICC IIPUBOAUTCIA paCI_HI/IpCHHHﬁ MEpCUCHDb J'Ia60paTOpHLIX pa60T Hn OIBITOB, U3

KOTOPOTO YYHUTENb JIeJaeT BHIOOp MO CBOEMY YCMOTPEHHIO C YYETOM BBIOpAHHOTO y4eOHO-
METOJIMYECKOTO KOMILJIEKTA U UMEIOIIEToCsS 000pYI0BaHHUS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3zydenue nBuxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnepoBanue  3aBUCUMOCTH  CWJI  YOPYIOCTH,  BO3HUKAIOIIMX B IPYKUHE
U pE3UHOBOM 00pa3le, OT ux Jegopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

. Tema 3. 3akoHbI COXpaHeHHUs] B MeXaHHUKe.

Nmnynbe MaTepranbHON TOUKH (Tela), CHCTEMBI MaTEpUAIbHBIX ToueK. MIMIyibe CHIIBI U
M3MEHEHHUE UMITyJIbCa Teja. 3aKOH COXPaHEHHs UMITyJIbCca. PeakTHBHOE IBHKEHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckasi sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHWH KUHETUYECKOM
DHEPIUH.

[lorenuuaneHast sHeprusa. IloTeHuuanbHas SHeprus ynopyro JeGpopMHUPOBAHHON
npy>xuHsl. [loTeHnnanbHas sHeprus Teaa BOIU3HM OBEPXHOCTU 3EMIIH.

[loTeHunanpHble U HENMOTEHLMANbHBIE CUJIBL. CBSA3b pPabOTHl HEMOTEHUMAIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue yCcTpoucTBa U MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

N3ydenne abCOMIOTHO HEYHPYyroro yjaapa ¢ MOMOLIbI JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanmne cBsizu pabOThl CUJIBI C W3MEHEHHMEM MEXaHWYECKOW SHEepruu Telna
Ha IIPUMEPE PACTSKEHUs PE3UHOBOTO JKIyTa.

Pasnea 3. Mosekynsipaasi pu3nka 1 TepMOIMHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPHH.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIPHO-KMHETUYECKOM TEOPUM M HMX  OIBITHOE
000CHOBaHUE. bpoyHOBCKOE JBUKEHHE. Hudpodysus. Xapakrep JIBUKECHHUS
Y B3aMMOJIEHCTBHS 4aCTHUL] BellecTBa. Monenu cTpoeHus ra3os, KUIAKOCTEH U TBEPABIX TEI U
0O0BsICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3THX Mojeneil. Macca U pa3Mepbl MOJIEKYIL.
KomnuectBo BemectBa. [TocTosiHHas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.



Mogaens uneanbHOro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
YpaBHenue MenneneeBa—KamneipoHna. 3aKkoH JanbToHa. N3onporiieccel
B HUJEaJbHOM TIa3e C IOCTOSIHHBIM KOJHMYECTBOM BellecTBa. I'paduyeckoe mnpencraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [IOKa3bIBAIOLIME AMCKPETHOE CTPOEHHME BEIIECTBa, (GOoTOrpapuu MOJEKYJ
OPraHUYEeCKUX COCIUHECHUM.

OmnpiTel 10 U y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUS.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

Mopaeinb, HIUTFOCTPUPYIOILIAs IIPUPOLY ABJICHHS ra3a Ha CTEHKHU COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Maccbl BO3yXa B KIAaCCHOM KOMHATe€ Ha OCHOBE H3MeEpeHHil 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOIMHAMHKH.

TepmoauHamMuueckass cuctemMa. BHyTpeHHSs SHEPrus TEPMOAMHAMUYECKON CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprus 0lHOAaTOMHOTO
UJeaIbHOrO ra3a. Buael Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIydeHHE. Y IenbHas
TEIIIOEMKOCTh BEILECTBA. KonnuecTso TEIJIOTHI
IIpH TEIUIoNEepeaaye.

[lonstue 06 ammabatHom mpouecce. llepBblii 3akoH TepMoauHaMuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKY K H3oIporeccaM. [ 'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1eccoB B IPUPOJIE.

TennoBeie MamuHbl. [IpuHIMIBL TeHCTBUS TEIUIOBbIX MaluH. [IpeobpazoBanus sHeprun
B TerioBbIx MamuHax. Koagduunent nonesnoro aerictus temnoBoil MamuHel. [{ukn Kapuo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: [BUraTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu



W3meHeHne BHYTpeHHEHl SHEpruu Teja IMPU COBEPIICHUH pPAOOTHI: BBUIET NPOOKH

u3 OYTBUIKM TOJ JCMCTBUEM CXKAaTOrO BO3[yXa, HarpeBaHHue 3(upa B JIATYHHOH TpyOKe MyTEéM

TpeHus (BUICOAEMOHCTpAINsA).
W3meHeHre BHYTpEeHHEH 3HEepTrun (TeMIepaTypsl) Tella Py TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/IyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CTOPAaHUsl, PEaKTHBHOTO JIBUTaTEJIs.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3Mepenue yienbHOM TEMI0EMKOCTH.

Tema 3. ArperaTHblie cOCTOSIHUS BelecTBa. Ma3oBble Mepexoabl.

[MapooOpa3zoBanue u  KoHaeHcanus. Mcmapennme wu — kuneHue.  AOcCOOTHAs

U OTHOCHUTEJIbHAs  BJIAXHOCTb Bo3ayxa. HacblmeHHblii map. VYjenbHas — Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT JaBJICHUSI.

Tépmoe Ttemo. Kpucraminyeckue u amopduble Tena. AHHU30TPOIUS CBOMCTB
KpPHUCTAJLJIOB. Kunkue KpUCTAJLJIBL. CoBpemeHHbIE MaTepUaJIbl. [1naBnenue
U KpUCTaJUIM3alus. Y JelbHas TerioTa miasienus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

Texuuueckue YCTpOHCTBA u MIPaKTUYECKOE IIPUMEHEHUE:! TUTPOMETD

nu IICUXPOMCTDP, KaJIOpUMCETpP, TCXHOJIOT'NH IMMOJIyYCHUA COBPCMCHHBIX Marepuaios,

B TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACHIIICHHBIX MAPOB.
Kurnenne npu MOHMKEHHOM JIaBJICHHH.
CriocoObl U3MepeHus BIaKHOCTH.
Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaIOB.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne OTHOCUTETHFHOM BIIaXKHOCTH BO3TyXa.
Pa3pnen 4. DiekTpoanHaMuKa.

Tema 1. DnekTpocTaTuka.

DJNeKTpu3anus TeJl. OJEeKTpUYecKud 3apsai. JlBa BHAa DIIEKTPUUYECKUX 3apsJIOB.

[TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOJIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BszaumoneiictBue 3apsnoB. 3akoH Kymona. TouedHblli  2yIeKTpUYECKUI

3apsn.

SHCKTpI/ItIeCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH Cyneprno3numuun

ANEKTPUUECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.



Pabora cumnm oanektpocrarnueckoro moss. [lorennuman. Pa3HOCTP  MOTEHIMATIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{UaaeKTpuueckas NpOHULAEMOCTb.

OnekrpoémkocTh. KonpeHncarop. DneKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsAyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3€KTPOCTATHUECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3allluTa.

JIMBIIEeKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIN d1eKTPpUYECKHI TOK. ToKM B pa3iM4YHBIX cpeaax.

DNEKTPUUYECKUN TOK. Y CIIOBUS CYLIECTBOBAaHUS JIEKTPUUECKOrO ToKa. MicToOuHMKHN TOKa.
Cwuiia Toka. [ToCTOSIHHBIN TOK.

Hamnpspkenune. 3akon Oma aiig y4acTka Ienu.

DnexTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenna. MOmHOCTb 3IEKTPUUECKOTO TOKA.

DOneKTpOoABMKYLIasi CHJIa U BHYTPEHHEE CONPOTHBIIEHUE MCTOYHHMKA ToKa. 3akoH Oma
JUIS IOJTHOM (3aMKHYTOM) AJIeKTpruecKkoii renu. KopoTkoe 3aMbIKaHUeE.

DONEeKTpOHHAsT MPOBOAUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIICHHS
METaJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH IOJYIPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. IloxynpoBoIHUKOBBIE TPHOOPHI.

DneKTpuuecKUid TOK B pacTBOpax U pacijiaBax 3JIEKTPOIHUTOB. JIEKTPOJIUTHYECKAs

JUCCOITHAITUS. DIIEKTPOJIN3.



DJNeKTpuyeckuii TOK B Tra3zaX. (CaMOCTOATENbHBIN M HECAMOCTOSITEIBHBIA pa3psi.
Momnnus. ITnaszma.

TexHuyeckue ycTpoilcTBAa M NPAKTUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
[IOJIyIPOBOIHUKOBBIH JIMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKSHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IMPOBOJHUKOB OT JJHUHBI, IUIOMIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsimoe m3MepeHue IEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHue TaibBaHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3y4eHne cMeIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne SIEKTpPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBIICHUS.

HabGmronenue snexrposnusa.

MexnpeameTHblie CBSI3HU.

N3yuenune kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kijacce oCyLIECTBISETCS € YYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YyYEHHMEM METOJIOB HAYYHOI'O MO3HAHUS:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHMe CUCTEMbl ypaBHEHUHM, JMHEHHas QyHKuMs, mnapadoia,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUH Ha OCHU

KOOpAUHAT, CJIOKCHHUEC BCKTOPOB.



buonoeus: mexaHn4ieckoe IBWKEHUE B )KUBOW mpupoje, nuddys3us, ocMoc, Teraoo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpDHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, XKUIAKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBAaHUKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHUE IBHKEHUHN C HCIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOAIINUITHUKY, HCII0JIb30BaHUE 3aKOHa COXpaHEeHUs UMITyJIbCa
B TEXHMKE (pakera, BOJOMET U JIpyrue), ABUraTelb BHYTPEHHErO CrOpaHusl, apoBasl TypOuHa,
OBITOBOM XOJOJWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJyUYEHHUS COBPEMEHHBIX MaTe€pHalloB, B
TOM YHCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, SJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

Conep:xanue o0ydyenus B 11 kinacce.

Pa3znea 4. diekTpoguHaAMHUKA.

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHASA HHAYKIHS.

[TocrossHHbIE MarHuTHl. B3auMoJelcTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHoe ToJe€.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprnio3uny MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKIMK. KapTiHa TMHUM MarHUTHON MHAYKLINU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1nosie IpoBOJHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIMH MAarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO NMPOBOJ-HHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIlyJIb U HalIPaBJICHUE.

Cuna Jlopenna, e€ Moaynbr M HamnpasieHue. JIBM)KEHHME 3apsDKEHHOM 4acTHIIbI
B OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMHU. IIOTOK BEkTOpa MArHUTHOM WHIYKIUU.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIHU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKunn Papanes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABMKYIAs cujla MHAYKLIHUHA B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuio JleHna.

NHayKTUBHOCTE. SIBIEHHE CAMOMHAYKLINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIHH.

OHeprus MarHUTHOTO MOJIS KaTYLIKH C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.



TexHudyeckue yCTpoiCTBA M TNPAKTHYECKOE IPUMEHEHHE: IIOCTOSHHBIE MATHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, UHAYKLUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO HOJIS.

B3anmopeincTere 1ByX POBOAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeH1Ia Ha HOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIUH.

[IpaBuio JleHna.

3aBHCUMOCTb 2JIEKTPOJABUKYIIEH CHUIIBI UHAYKIUUA OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
IIOTOKA.

SIBneHne caMOMHTyKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHuTHOTO OJIs KaTYIIKH C TOKOM.

HccnenoBanue NeiCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM HHIYKIUH.

Paspnen S. KosieOanust v BOJIHBI.

Tema 1. Mexanu4eckue H 3JICKTPOMATHUTHBIC KOJIeOaHUs.

KonebarenbHass cucrema. CBoOogHBIE MexaHMueckue kojebaHus. ['apmoHuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE I'apMOHMUYECKHUX KoJjebanuil. [IpeBpaieHue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSAX.

KonebarenbHbiii koHTYyp. CBOOOAHBIE >JIEKTPOMAarHUTHBIE KoJeOaHHS B HICATBHOM
KOoJe0aTeJIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHs] SHEPTUU B UCAIBHOM KOJeOaTelIbHOM
KOHTYDE.

IIpencraBnenue o 3aTyXarolMx KojeOaHUSIX. BbIHYXI€HHbIE MEXaHUUECKUE KOJIeOaHuUs.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Iepemennbli Tok. CHHYCOMAAIBHBIN EPEMEHHBIN TOK. MOIMHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHNE CHIIBI TOKA U HAPSYKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenada M MOTPEOICHHE NEKTPHUUECKOW IHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa ucnoiab30BaHus

ANEKTPOIHEPIUU B MOBCEIHEBHOM )KU3HH.



TexHuyeckue yCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: HJIEKTPUUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanue apamMeTpoB Kose0aTenbHON CHUCTEMBI (Ipy>KMHHBII
WM MaTeMaTHYeCKUM MasTHUK).

HaGumrotenue 3aTyxaronmx KojaeOaHui.

HccnenoBanue cBONCTB BBIHYX/IEHHbBIX KOJIEOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcmwinorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa W HANpPSDKEHUsT OT BPEMEHM) Ul
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu nocienoBaTeabHOM COEAMHEHUU PE3UCTOPA, KATYIIKW MHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mosienb TMHUY 3JEKTPOIEpEauH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanmne 3aBUCUMOCTH MIEpUOa MalbIX KOJeOaHUi Tpy3a HA HUTH OT JAJUHBI HUTU
Y Macchl rpysa.

HccnenoBanne nepeMEeHHOro TOKa B IENM M3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanu4eckue H 3JICKTPOMATHUTHBIC BOJIHBI.

MexaHnueckue  BOJIHBI,  ycloBHsA  pacnpocTtpaHeHus.  llepuon. Ckopoctb
pacnpocTpaHeHuss M JuiMHa BosiHbL. [lomepeunbie u mpojonbHble BOJIHBL. MHTepdepenuus u
T paKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Boicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIy4YEHHs JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, v B anexkrpomaruutHo# BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHUe, TIpeJioMJieHue, Tnonspusanus, audpakuus, uHrepdepeniua. CKOpOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIxana snekTpoMarHUTHBIX BOJH. [IprMeHEHHE ANEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHOMIIBI pauOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoilcTBa M NPAKTHUECKOE NPUMEHEHHME: MY3bIKAJIbHbIE NHCTPYMEHTHI,
yJIbTPa3ByKOBas JMArHOCTUKA B TEXHUKE W MEAMIMHE, pajaap, paguoONpUEMHUK, TEJIEBU30D,

anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmronieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnroneHue oTpaxeHus 1 NpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXX€HHE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. OnTuka.

I'eomerpuueckass ontuka. [IpsmMonuHeiiHOe pacnpocTpaHEeHHE CBETa B OJHOPOJHOM
cpeze. JIyud cBera. ToueuHblif HCTOUHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHHUs cBera. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

IIpenominenue cBera. 3aKOHbBI MpesoMJIeHUs cBeTa. AOCOIIOTHBIM IOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO BHYTPEHHEIO
OTpaKEHMUS.

Hucnepcus cseta. CroxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparoiue U pacceuBaromve JuH3bl. ToHkass mauH3a. DOKycHOe paccTosHHE
U onThyeckas cwia TOHKOM smH3bL. IlocTpoeHne wu300paxeHuit B COOMpAIOLIMX
U paccenBarolnX JIMH3ax. GopMysia TOHKOH JIMH3BL. Y BEIMYEHHUE, 1aBA€MOE JIMH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBast ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOYHMKH. Y CIOBHUS
HaOJI0IeHNsT MAaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHOM KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakus ceera. JudpakunoHHass pemérka. YcioBue HaOMIOACHUS TIJIaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnuyeckue ycTpoilicTBa M MpaKTHUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
peImeéTKa, noasIponL.

Jlemoncmpayuu

[IpssmonuHeitHOe pacnpocTpaHeHue, OTpakeHHe W IpesomieHue cBeTa. OnTudeckue

npuOOopBI.



[TonHoe BHyTpeHHee oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIa, TENECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Hab6monenue qudpakuum cBera.

HaGumronenue aucrepcuu cBera.

[Tonyuenue crekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue nokasarens IpeaoMIIeHUs CTEKIIA.

HccnenoBanmne cBOWCTB N300paKeHH B TUH3AX.

Habmronenue aucnepcuu cBera.

Pasnen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHYECKOM MexaHUKHW. [locTynarel creruaibHOM TEOpUH
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBeTa B BaKyyMe, NPHUHIIHUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTUHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Paspnen 7. KBantoBas pusuka.

Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®otonbl. @opmyna Ilnanka cBs3u dHepruu (QOTOHA € €ro YaCTOTOM. DHEprus
U UMITYJIbC OTOHA.

OtkpeiTue u  uccrnenoBanue ¢oroddpdexra. Onbitel AT CronmeroBa. 3aKkoHBI
dotoaddekra. YpaBuenue DitHimreitHa 1 hotodddexra. «Kpacnas rpanuiay gorosrddexra.

Hasnenue ceera. Onbitel [1.H. Jlebenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHudyeckue yCTpOHCTBAa M MPAKTUYECKOE MpHUMEHEHHe: (HOTOIIEeMEHT, (OTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOM IITACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoToaddekra.

Cseroano.

Conneunas 6arapes.



. Tema 2. CTpoeHue aToma.

Mopnens atoma Tomcona. OnbiThl Pezepdopaa no paccesauro o -dactuil. [lnanerapras
MOJEIIb aToma. ITocTtynatet bopa. N3nyyenune 51 IIOTJIOIICHHE ¢doroHOB
IIPY [IEPEXOJIE aTOMA C OJHOTO YPOBHS DHEPIruU Ha Apyrou. Bunel criekrpoB. CekTp ypoBHEN
JHEPruy aToMa BOJIOPOAA.

BoustHoBbI€ cBOMcTBa yacTull. Bonubl ge bpoins. KopryckyisipHO-BOJIHOBOM Jyau3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUEHHUE.

TexHudyeckue yCTpOHCTBA M IPAKTUYECKOE IIPUMEHEHHE: CHEKTPAJIbHBIA aHAIU3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. ATomHOe s1/1pO.

OKCIEpUMEHTBI,  JIOKA3bIBAIOLIME  CIOXHOCTh  CTpoeHus  sjapa.  OTKpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paglioaKTUBHOTO U3ITyYEHHUS.
CaoiicTBa anbpa-, Oera-, raMma-Hu3J1y4eHHUs. Biusinne pazvoaKTUBHOCTH
Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHa M HeWTpoHa. HyknoHHas mozens sanpa IeiizenGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnan. DIeKTpOHHbBIN M MO3UTPOHHBIN OeTa-pacnal. ['amma-uznyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegexT macchl sapa.

AnepHsle peakuuu. JleneHne U CUHTE3 SAeEp.

Snepubiii peaktop. Tepmosinepubiii cunre3. IIpobiembl M TEpCHEKTHBBI sAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIUU 3JIEMEHTAPHBIX YaCTHI.

@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (DM3NYEeCcKOi KapTHHBI MHpa.

TexHuyeckue ycTpolcTBa M MPAaKTUUECKOE NPUMEHEHHUE: JO3UMETp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu



CuéTunK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BuUTHA acTpoHOMMH. IIpuknagHoe M MHUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebGa. Co3Be3nus, spKue 3BE3 b, IJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. ConnHeunass akTUBHOCTb. HMcrounuk sHeprun ConHua W 3BE3M. 3BE3NBI,
UX OCHOBHBIE XapaKTEPUCTUKH. J(nmarpamma «CIEKTpalbHbI KJIacC — CBETUMOCTHY». 3BE3MbI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] TJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXACHNN U 3Botonuu CoslHLA U 3BE311. DTaIbl KU3HU 3BE3 L.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npmwxenue ConHua B ['amakrtuke.
Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE IbIPHI B s/IpaxX TaJaKTHK.

Bcenennas. Pacumupenue Bceenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUYECHHE.

MacmrabHasi cTpykTypa Beenennoil. MeraranakTuka.

Hepewénnpie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HabmtoneHus: HeBOOpPYKEHHBIM T'JIa30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUI0KEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro noxymapus u sipkue 3BE3/1bI.

Habmtonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTtu.

O0o0maroniee noBTopeHne.

Ponp ¢u3mku u acTpoHOMHMM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLHUaIbHON
U O3TUYECKOW cdepax AeqATeIbHOCTH YelIOBEeKa, POJdb WU MECTO (U3UKHM U acTPOHOMHUU
B COBPEMEHHOM HayyHOW KapTHHE MHpa, poJib (PHU3MUECKOW Teopun B (HOPMHUPOBAHUU
npefcTaBieHud o0 (U3MYECKOM KapTUHE MHpa, MeCcTOo (PHU3MUECKOW KapTHHBI MHpa
B 00LIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABIECHUHN O IPUPOJIE.

MexnpeameTrHblie CBSI3HU.

Nzyuenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce ocymiecTBIsieTcs ¢ YYETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTWH, XUMHH,

reorpadvu U TEXHOJIOTHH.



Mesicnpeomemmuvie nousmus, CBI3aHHBIE C M3YyYCHHEM METOJIOB HAYYHOTO ITO3HAHWSL:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIEPUMEHT, MOACTHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbI YPaBHEHUI, TPUTOHOMETPHUYECKUE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhI U HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKY TI0JI00UST TPEYTOIBHUKOB, OTIPE/ISIICHNE TUIOIIAIU TUIOCKUX (puryp u o0béma Te.

Buonoeus: snextpudeckue SIBICHUS B JKUBOW MPHPONE, KOJICOATEIBHBIC JBUKCHUS
B OKMBOH MpHpOJE, ONTHYECKHE SBICHHS B IKHBOW TIpUpOJE, JEHCTBHE pajuanuu
Ha )XUBBIC OPraHU3MBlI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPHUCTAUTMUECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIe)KU MarHUTHBIX pya, (poTochéMka 3eMHOMI
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHU.

Texnonoeus: TMHAM AIIEKTPONEpEaay, TEHEPATOP MEPEMEHHOTO TOKA, dJIEKTPOIBUTATEINb,
WHAYKIMOHHAS Te4Yb, pajap, paauoNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neusb,
NPOCKIIMOHHBIN arapar, BOJIOKOHHAsI ONITUKA, COJIHEYHAas OaTapest.

IInanupyeMble pe3yabTaThl OCBOEHHSI MPOrPaMMbl MO (GU3NKe HA YPOBHE CPeTHEro
0011€ero 00pa3oBaHusA

OcBoenue ydyeOHoro mpenmera «®dusmka» Ha ypoBHE cpeaHero oOmiero oOpa3zoBaHUS
(6a30BbIf  ypoBeHB) JIOIDKHO  OOECMeYHTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMETHBIX O6pa3OBaT€J'II)HI>IX PE3YJIbTATOB.

JInuHOCTHBIE  Pe3yJbTaThl OCBOGHHUS  y4eOHOTO npenMera  «Du3ukay
JIOJKHBl ~ OTpakKaTh TOTOBHOCTh M CIOCOOHOCTH  OOY4YalONIMXCS  PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIUEH ITUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAIIUH,
MO3UTHUBHBIX BHYTPCHHUX Y6G)KHGHHﬁ, COOTBCTCTBYIOIIHUX TPAAWUIUOHHBIM LCHHOCTAM
poccuiickoro o0mecTBa, pacuMpeHne KU3HEHHOTO OIBITa W ONBITAa JEATEIBHOCTH B IPOIIECCEe
peanu3anuy OCHOBHBIX HANIPaBIEHUH BOCIIUTATEIHHOMN AEITETFHOCTH, B TOM YHCTIE B YACTH:

1) rpaxk1aHCKOTO BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3UIHUU  OOydYaromierocs Kak  aKTUBHOTO
¥ OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

MIPUHSATHE TPaAULIMOHHBIX 00IIeYeT0BEYECKUX TYMaHHUCTUYECKUX
U JIEMOKPATHYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIIBHOCTh B MHTEPECax TPaXKIAHCKOTo OOIIecTBa,

Y4aCTBOBATH B CAMOYITPABJIICHHUU B IIKOJIC U JC€TCKO-FOHOIICCKUX OpraHUu3alusax;



YMEHHE B3aWMOJECHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B  COOTBETCTBUH
¢ X (QYHKUMSAMHU U Ha3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTpUOTUYECKOT'O BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH POCCUMCKON IpaxTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CTIOCOOHOCTh OLIEHUBATh CUTYaLUIO u IPUHUMATh OCO3HAHHBIE
pelIeHUs,  OpPUEHTUPYSACh  HAa  MOpAJIbHO-HPABCTBEHHbIE =~ HOPMbI M IIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOrO OYIyIIEro;

4) 3CTETUYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA, IPUCYILIETO
buznueckoil HayKe;

5) Tpy10BOTO BOCIIUTAHHUS:

UHTEpEC K pa3IU4HbIM cepam npodecCHOHATBLHON NeSITENIbHOCTH,
B TOM YHUCJIE CBS3aHHBIM C (U3UKOW U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP
Oyay1iel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpPA30BaHMIO B 001acTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

c(OPMHPOBAHHOCTh HKOJOTMUYECKOW KyJIbTYphl, OCO3HaHHWE TIJI00AILHOIO XapakTepa
HKOJIOTHUECKUX MpobieMm;

IJJAHUPOBAHUE M OCYLIECTBICHUE JEWCTBUH B OKPYXKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacimpenne ombiTa JEATENBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOIIUXCcs 3HaHU 1o (usuke;

7) LIEHHOCTH HAYYHOT'O MMO3HAHUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (pU3HYECKON HAYKH;

OCO3HaHME [IEHHOCTHU HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IpoIlecce U3yUeHUs (pU3NKH

OCYHICCTBJIIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC.



B mpomecce JIOCTH)KEHWS JUYHOCTHBIX  Pe3yJbTaTOB  OCBOCHHUS  MPOTPaMMBI
no ¢u3MKe I YPOBHS CpeaHEro oOmiero oOpa3oBaHus y OOYYArOIIMXCS COBEPIICHCTBYETCS
IMOYUOHATLHBIL UHMELeKM, TIPESIIONIATAI0NINN ¢(hOPMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHOU C(ephl, OBITh YBEpEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHHUS, BKJTFOYAFOILIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAILHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY

BHYTPCHHEH  MOTHBAIlMHM, BKJIOYAIONICH CTPEMJICHHE K  JOCTH)KCHUIO  LEJH
U YCIIEXY, ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

AMIIATHH, BKIIIOYAIOIIEH CITIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBaTH  €r0  TPH  OCYIIECTBICHWU  OOINEHUS, CIOCOOHOCTh K  COYYBCTBHUIO
U CONEPE)KUBAHUIO;

COIMAIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAMBAaTh  OTHOIICHHS
C IPYTHMHU JIIOJIbMH, 3a00TUTHCSI, TIPOSIBJIATH HHTEPEC M pa3peniath KOHPIUKTHI.

. MeTranpenmMeTHble pe3yJbTaThl OCBOEHHsI TPOrPaMMbl CpeHero 00IIero
00pa3oBaHUsI I0JIKHBI OTPAXKATH:

OgJiajieHne YHUBEPCAJIbLHBIMH MO3HABATEIbHBIMHU JEHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJM3HPOBATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTPEICIIATH IICJTU IEATSILHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU MX TOCTHKCHHUS;

BBISIBJIATh  3aKOHOMEPHOCTH M TNPOTHBOPEYHS B pacCMaTpUBAaEMbIX (DHU3MUYCCKHX
SIBJICHUSIX;

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJeMbl C Yy4ETOM aHaIM3a UMCHOIIUXCS
MaTepHaIbHBIX U HEMaTEePUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKH MOCIICICTBUI e TSIbHOCTH,

KOOPJMHUPOBaTh M BBHIMOJHATE pPabOTy B YCJIOBUSIX pPEabHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE PH PEIICHUH KHU3HCHHBIX TPOOIEM.

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHSL:

BJIQJICTh HAYYHOW TEPMHUHOJOTHEU, KIFOUEBBIMU MOHATHUSAMHU M METOJaMH (DU3HUYECKON

HayKH;



BJIAJICTh  HAaBBIKAMH  Y4EeOHO-HCCIICOBATEIILCKOW ¥ IMPOCKTHOW  JAEATEIHHOCTH
B 00yacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IMOMCKY METOJIOB
peeHns 3a1a4 GU3NIECKOTO COCPIKaHMs, TPUMEHEHHIO Pa3InYHBIX METO/I0B IO3HAHUS;

BJIAJICTh BU/IaMU JeSITEIHOCTH o MOJTY4EHHIO HOBOTO 3HaHWA,
€ro MHTEPIIPETAINH, TPe0OPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIHAX, B TOM
YHCIIe IPU CO3/IaHUM YUYEOHBIX IPOSKTOB B 00JIACTH (PU3HKH;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTYaJIM3UpOBAaTh 3aJady, BBIIBUTATH
TUIOTe3y € pEelICHUs, HaXOOUTh AapryMEHTHl Ul JIOKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3a71aBaTh MapaMeTpPhl U KPUTEPHH PELICHHS;

aHAJM3UPOBATh IIOJIyYEHHBIE B XOJA€ PEIICHHUS 3a/aud Pe3yJbTaThl, KPUTHUYECKH
OLIGHUBATh UX JJOCTOBEPHOCTbH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTHh M (OPMYJIMPOBATh COOCTBEHHBIE 3314l B 00Pa30BATEILHON JESTENbHOCTH, B
TOM YHCIIC IIPU U3YyYCHUH (DU3UKHY;

JlaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETbh EPEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PAa3HBIX MIPEAMETHBIX 00JIacTeid;

BBIJIBUTaTh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIE MTOIXO0/IbI 1 PELICHUS;

CTaBUTH MPOOJIEMBI U 331a4M, JOITyCKAIOIINE aJIbTEPHATUBHBIC PELICHUS.

3) pabora c uadopmarueii:

BJaJeTh ~ HaBbIKAMM  MOJlyuyeHHss  HHpopManmuu  (U3MYECKOTO  COZAEp KaHus
U3 HUCTOYHHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO  OCYLIECTBISATh IOMCK, aHAJU3,
CHCTEMATH3AIHMIO U MHTEPIIPETALNIO HHPOPMAIIUH PA3IMYHBIX BUAOB U POPM MPECTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIB30BATh  CPENCTBA HWH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH
B PEUIEHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3allMOHHBIX 3aj7lady C COOJIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE30M1aCHOCTH;

co3/laBaTh TEKCThl (PU3MUECKOTO COJAEpKaHHs B Pa3IUYHBIX (opMmaTrax C Yy4ETOM
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayAUTOpUH, BBHIOMpaAs ONTUMAIBHYIO (opMy
NIPEICTAaBIICHUS U BU3yaJIH3aIHN.

OgJaanenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

1) obuienwue:

OCYIIECTBIIATH OOIIEHHE HAa YPOKaX (PU3MKU U BO BHE-YPOUHOU JAEATEIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOH(l)J'II/IKTHI)IX CI/ITyaIII/Iﬁ U CMATYaTh KOH(bJ'II/IKTI)I;



pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3pPEHMsI C MCIIOJb30BAaHMEM S3bIKOBBIX
CPEICTB.

2) cOBMECTHAs JESATEIBHOCTD:

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON paboThI;

BbIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBUH ¢ Yy4ETOM OOIIMX MHTEPECOB, U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JeHcTBUS MO €€ JOCTM)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacHpenensiTh Pold ¢ y4€TOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularath HOBbIE MPOEKTHI, OLEHUBATh UJAEU C MO3ULMHU HOBMU3HBI, OPUIMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBsJajieHNe YHUBEPCAIBHBIMH PeryIsTUBHBIMM el CTBUSIMU:

1) camoopranuszanus:

CaMOCTOSITENTFHO OCYIIECTBIISITh TO3HABATEIBHYIO NIESTEIBHOCTh B 00JacTu (pu3MKu H
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHMS] pPAacCUETHBIX M KAadeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MPEANOYTEHHUI;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTb OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHUIO SPYIMLIMU B 001acTd (U3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBII YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTb, OIIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJIETh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX JeHCTBUI
Y MBICJIUTENBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHNUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYIHX IIPU aHAIU3E PE3yJIbTaTOB AESITEIbHOCTH.

3) npunsTHE Ce0s U IPYTUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAIU3€E PE3yJIbTATOB ACATECIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

IIpenmeTHble pe3yabTaThl OCBOEHHS NMPOrpaMMsbl o ¢pusuke. B nponecce nzyuenus
Kypca kypca ¢pusznku 0a3080ro ypoBHsi B 10 kj1acce y4eHUK HAY4YUTCS:

J€MOHCTPUPOBATh Ha MpUMEpaxX posib U MECTO (PU3MKU B (OPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh T'PaHMIIbI NPUMEHEHUs M3YYEHHBIX (U3MYECKUX MoJeNel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTc4éra, abCOJMIOTHO TBEPAOE TEO, UICAIbHBIN Ia3, MOAEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] HpU pELICHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLIECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU CTPOCHMS BELIECTBA
1 JICKTPOJIMHAMHKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOTHOE
naJieHue TeJ, JABM)KEHUE [0 OKPYXXHOCTH, HWHepLus, B3auMojeicTBue Ten, auddysus,
OpOYHOBCKOE JIBUKEHHME, CTPOECHHUE >KUIKOCTEH M TBEPABIX Tesl, U3MEHEeHHne o0bEMa Tell MpU
HarpeBaHuu (OXJIAXAEHUH), TEIJIOBOE DPAaBHOBECHE, HCHApeHWe, KOHJEHCalus, IJIaBlIeHHe,
KpUCTAJUIM3alMs, KHIIEHWE, BJIAXXHOCTh BO3/yXa, IIOBBIIMICHWE [aBICHUS Ta3a IIpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEXAY IapaMeTpaMu COCTOSHHMS ra3a B U30IpoLeccax,
IIEKTPU3ALNA TEN, B3aUMOJECHCTBUE 3aps10B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHME, UCTONb3Yys (pU3HUecKue BEIMUYMHBL: KOOpAUHATA,
IIyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJIa, UMITYJbC Tela, KHHETHYeCKas
SHEprus, NOTEHLUalbHAas SHEPIus, MexaHudeckas padoTa, MeXaHMYecKass MOIIHOCTb; MpHU
ONMHCAaHUM TPABHJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIHYWH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBaTh H3yYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI W TEIUIOBBIE SIBICHUS, HCIOJIB3Ys
¢u3nueckue BENIWYMHBL: JIaBJICHUE Ta3za, TeMIlepaTypa, CpelHss KHUHETHYeCcKash DSHEeprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJEKYJ, KOJIHUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod((UIKEHT MOJIE3HOTO JEHCTBUS TEMJIOBOIO

ABUTATCIIA; IIPpHU ONMMCAHWUU ITPAaBHUJIBHO TPAKTOBATH (1)I/I3I/ILIGCKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCIIUYWH,



uX O00O03HAYEHWS M EAUHUIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTMMH BETUYMHAM;

OIMCHIBATh M3YyUEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONB3YSl GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUUN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUHM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYHH, WX OOO3HAUCHWS W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH;

aHAJIM3UPOBATh (PU3MUYECKUE IMPOLECCHl U SBICHUS, HCIONb3Yys (U3NYECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HbproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIUI
PaBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIE TMPUHIUMBI JCHCTBHS MAIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3NuyaTh yCIOBUS UX O€30MACHOTO UCIIOIb30BaHUS B IIOBCEIHEBHON KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCIEAIOBAHUIO (M3WYECKUX SBICHHA M MPOIECCOB
C HCIOJB30BaHUEM TPSAMBIX, U KOCBEHHBIX HW3MEpEHUil, MNpu HTOM (HOPMYIHPOBAThH
npobnemy/3ajauy M THINOTe3y  y4eOHOrO  SKCIIepUMEHTa, CcoOUpaTh  yCTAHOBKY
U3 IPEJI0KEHHOT0 000PYA0BaHMs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIATh  IpsSIMbIE M KOCBEHHbIE  U3MEPEHMsS]  (PU3MYECKHMX  BEJIUYMH,
IpU ATOM BBIOMPATH ONTUMANbHBIA CIIOCOO WM3MEpPEHUS U HCMOJIb30BaTh W3BECTHBIE METOMbI
OLICHKH MOIPEHIHOCTEN U3MEPEHNUI;

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (U3NYECKMMU BeIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3ITOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJIyYE€HHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUZIE TaOIMI] U TpadUKOB, JIE1aTh BBIBOIBI
10 pe3yJIbTaTaM UCCIEI0BAHNS;

coOmoaTh npaBwiia OE30MacCHOrO TpyJAa IMpH TMPOBEICHUM HCCIEAOBAaHUM B paMKax
y4eOHOr0  JKCHEPUMEHTa, Yy4eOHO-UCCIIEJIOBATEIbCKO W MPOEKTHOM  AeSITeNbHOCTU
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO 000PY10BaHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 33JaHHOM (U3UYECKON MOENbIO, HUCIONb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7ayll BHIOUPATH (PU3HUECKYIO

MOJ€CJIb, BBIICIATH (i)I/ISI/I‘IeCKI/Ie BEJINYNHBI nu q)OpMy.]'II)I, HGO6X0}II/IMLIG



Uist €€ pelieHHsl, MPOBOAUTH pacdy€Thl U OICHUBATh pPEAJbHOCTh IOJYYEHHOTO 3HAueHUs
(U3HYECKON BETMYMHBL;

pelaTh KaueCTBEHHBIC 33aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUMUBYIO IETIOUKY
paccyXIeHUI ¢ OMOpOi Ha U3YyUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIIOJIb30BaTh IMpPH pEIIeHUH Y4eOHBIX 3aJad COBPEMEHHble HH(OpPMAIOHHBIE
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH W TPEACTABICHUS y4eOHOH u
HAYYHO-TIONMYJISIpHOW HMH(OpMAIMM, MOJYYSHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;

NPUBOJUTL MPHUMEpPhl BKIAJa POCCHUCKUX M 3apyOeKHBIX  YUEHBIX-(PU3UKOB
B DPa3BUTHE HAyKH, OOBSCHEHHWE MPOIECCOB OKPYKAIOIIEro MHUpA, B DPa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIONIb30BaTh  TEOpPETHYECKHe 3HAaHMS 1O (U3MKEe B TOBCEJHEBHOW  IKU3HU
Uit obecrieyeHus: 0€30MacHOCTH PpH 0OpaIIeHuy ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
JUISL COXPAHEHHUs 37I0POBbSI M COOJIOIEHHS] HOPM SKOJIOTUYECKOTO IMOBEACHUS B OKpY’KaIOLICH
cpene;

paboTtaTh B TpYIIIe C BBIIOJHEHUEM Pa3IWYHBIX COIMAIBHBIX POJEH, IIaHUPOBATH
paboTy Tpynmbl, pallMOHAIBHO pacCHpelessTh OOS3aHHOCTU W IUIAHUPOBATH JEATEIHHOCTH B
HECTAaHJAPTHBIX CHUTYyallMsiX, afcKBaTHO OICHMBATH BKJIAJ KaKIOTO W3 yYaCTHHUKOB TPYIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHOMN
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOIJIOTUH, B MPAKTUYECKOU
NeSITeTTHHOCTH JIFO/IEH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

VYUTHIBATh TPAHHIBI TMPUMEHCHHS HW3YYCHHBIX (U3HUSCKUX MOJCICH: TOYCUHBIH
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, sJAepHas MOJETbh aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIJpa MPH pelIeHur GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (uU3NYECKUE sBJIEHUS (IpoIecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAS
WHAYKIWS, JCWCTBUE MArHUTHOTO TMIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIMKCS 3apsij,
AIIEKTPOMArHUTHBIE KOJICOaHUSI ¥ BOJHBI, IPSIMOJIMHEHHOE pacIipOCTpaHEHUE CBETa, OTPAKEHHE,
npejoMiieHue, WHTepdepeHIus, Iudpakuus W TOJNSApU3alUs CBETa, JHUCIEPCUs CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNe, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPHUYECKHE, MATHUTHBIE, ONTHYECKHE,

AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),



UCTONb3ysl (U3NYECKUE BEJIUYMHBL DJIEKTPUUYECKHM 3apsii, cuja TOKa, DSIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYLIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyILIKH, SHEPrHs JIEKTPUUYECKOI0 M MArHUTHOIO TOJEH, MepHoJ W 4YacToTa KosieOaHud B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U Cujla TOKa B IPOLIECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKash CWJIa JIMH3bIL, MPH OMUCAHWU IPABHILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX O0003HAuCHHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYNHAMY;

OIMCBIBaTh M3YUYCHHbIE KBAHTOBBIC SIBIIEHUS M IIPOLIECCHI, MCNOJB3Yysd (U3NYECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETA, SHEPrus
U UMIOyJIbC (OTOHA, MEPUOJ IMOJypaclaja, SHEPrusl CBA3M ATOMHBIX sIep, MPH OMUCAHUU
IOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OOO3HAUYEHUs U
€IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHAJTM3UPOBATh (PH3MUECKUE TPOLECCHl W SBICHHSA, WUCHOJIB3YSd (pU3MUECKUE 3aKOHBI H
OpUHLMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIIBHOIO W IApajUIeIbHOIO  COEIMHEHUs
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 53JEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXpaHEHUS] HHEPTrUU, 3aKOH
COXPAaHEHHs HMIIyJIbCA, 3aKOH COXPAHEHMs DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mcia, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH ITOM pPa3iIvyaTh
CJIOBECHYIO (bopMyIIUPOBKY 3aKOHa, ero MaTeMaTH4eCcKoe BbIpaKEHHE
U ycioBusl (IpaHullbl, 0071acT) IPUMEHUMOCTH;

ONpPEACNATh HANpPAaBJIECHUE BEKTOpPa WHAYKIMM MAarHUTHOTO IIOJISI  IPOBOJHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITNIOJIHATh 3KCIEPUMEHTBl IO HCCIEAOBAHUIO (PU3MUECKHX SBICHUH U TPOILIECCOB
C MHCIIOJIb30BAaHMEM TPSMBIX, M KOCBEHHBIX H3MEpPEHHil: Mpu 3TOM (POPMYIUPOBATH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTD OMBIT M (OPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIATh  NpsSIMbIE M KOCBEHHbIE  M3MEpPEeHMs]  (QU3UYECKHX  BEJIMYMH,
IOpU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCOO M3MEPEHHS M HCIIOJIb30BaTh M3BECTHBIE METObI
OLICHKH MOIPENIHOCTEN U3MEPEHNUI;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3MYECKMX BEJIMYMH C HCIHOJB30BAaHUEM IPSAMBIX

U3MEpPEHUIl: MPU 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl MOIYyYEHHON



3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKoOB, JeiaTb BBIBOJABI IO
pe3yJibTaTaM MCCIICIOBAHUS;

coOnroaTh mpaBuia OE30MACHOTO TpyJa NpPH TMPOBEACHUU HCCICIOBAHUN B paMKax
y4eOHOr0  JKCHEPHUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM W MPOEKTHON  JesTeNbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U Ja00OPaTOPHOTO 000PYA10BaAHUS;

pemiate pacdy€THBIE 3aJa4d C SBHO 3aJIaHHON (DM3MUECKON MOJMENBIO, HCIIONb3YS
dusznyecKre 3aKOHBI M TIPUHIIUAITBI, HA OCHOBE aHAlIM3a yCIOBHS 33/1a4l BEIOMPATh (PU3UIECCKYIO
MOJEJIb, BBIICIIATH ¢busnueckue BEJINYUHBI u (hopmybl, HEO0OXOTUMBIE
sl €€ pelleHus, NPOBOAUTh pacdy€Tbl M OLICHUBATHh PEATBHOCTh IOJIYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pelaTh KadyeCTBEHHbIC 3aJa4M: BBICTPAUBATH JIOTUYECKU HENPOTUBOPECUHUBYIO LIEMOYKY
paccyXJIeHUM ¢ OMOPOi Ha 3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIONIb30BaTh TMpPH pEIIeHWHd Yy4eOHBIX 3a7ad COBpEMEHHble HWH(OPMAalUOHHBIC
TEXHOJIOTHH JJIi TIOMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAMA W TPEACTaBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHOH HWH(OPMAIIMK, MOJYYCHHONM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJTYyYaeMyt0 HH(POpMAIIHIO;

OOBSCHATh MPHUHIMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasinyaTh yCJIOBUS UX OE30IIaCHOTO MUCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

MPUBOJAUTH TMPUMEPHl BKJIAJla POCCHUCKUX U  3apyOeXKHBIX  YUEHBIX-(PU3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE TEXHHUKHU
1 TEXHOJIOTHI;

WCIIONB30BaTh TEOPETHYECKHUE 3HAHUS 10 (U3MKE B  TIOBCEHEBHOW  JKU3HHU
ISt o0ecrieueHust 6€30MacHOCTH IPH 00paIlleHnH ¢ TPUOOpPaMU U TEXHUYECKUMHU yCTPONHCTBAMH,
JUISL COXPaHEHHsI 3/I0pOBbs U COOJIIOJICHHS HOPM JKOJOTHYECKOTO MOBEACHHUS B OKpYKarolien
cpene;

paboTath B TPyMNE C BBIMOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
paboTy TpYIIbI, PAalMOHATLHO pPACTIPENEIsITh O00S3aHHOCTH W IUIAHUPOBATH JIEATEIHHOCTH B
HECTAHAAPTHBIX CHUTYALUAX, aJEKBATHO OLEHMBATh BKJIAJ KaXXAOTO U3 YYaCTHUKOB TIPYIIBI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

B npouecce ndyyenuss kypca Kypca ¢pusuku 0a30B0ro ypoBus B 11 kiacce yuyeHUK
HAYYMTCSH:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KAapTHHBI MHMPA, B PA3BUTHUU COBPEMEHHOW TEXHHMKH WM TEXHOJIOTHW, B IMPAKTUYECKOU

NEATEeTLHOCTH JIFOICH, IETTIOCTHOCTh U €IUHCTBO (PM3UYECKON KapTHHBI MUPA;



YUUTHIBATh TPAHULIBI TMPUMEHEHHS] HW3YYEHHBIX (U3MUECKUX MOJENeH: TOYECUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYCYHBIM HMCTOYHUK CBETa, SJEpHAs MOJENIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Jpa MPH PEIICHUN GU3HUYECKUX 3a/1a4;

pacrno3HaBaTh (u3NYECKue sBIEHUS (IPOIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHN (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAS
WHIYKUUS, ACHCTBME MArHUTHOTO MOJs HAa MNPOBOAHUK C TOKOM M JBIDKYIIMICS 3apsii,
AJIEKTPOMArHUTHBIE KOJIEOAHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOISIpU3alUs  CBeTa, JUCIEpCUsi CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPO/I1a, ECTECTBEHHASI 1 UCKYCCTBEHHAs PAAMOAKTUBHOCTE;

OIKCHIBATh M3yUEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKUE, MAaTHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPENl) U JIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MUYSCKHE BEIMYUHBL: DJICKTPUUYSCKUN 3apsij, CHJIa TOKa, SJICKTPHYECKOE
HaIpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOJIBUKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUOJ W 4YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U CHjia TOKa B MPOIECCe TAPMOHHUYECKHUX AJICKTPOMArHUTHBIX
KojebaHuii, (POKyCHOE paccTOSHHE W OINTHUYECKas CWjia JIMH3BI, MPU OMHCAHUHU TPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIUYHH, UX OOO3HAUYECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTUMH BETUYUHAMU;

OMHUCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCIONB3Ys (PU3NUECKHE
BEITMYUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, JHEPTUs
U uMmiynbc (OTOHA, MEPUOJ TONypachajaa, dHEPTus CBS3M aTOMHBIX siep, NMPHU ONHUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICH HCHOIB3YEMBIX BEIHYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMU
BEJTMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3MUECKON BETUYUHBI;

aHAIIM3UPOBATh (DU3MUECKUE TMPOLIECCHl M SBJICHHS, HCIONB3Yysl (GU3NUYECKUE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [IOCJENOBATEIbHOIO M NapaJJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOM  WHIYKIIMU, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHHe OWHITeWHa 1 ¢GoTodddekTa, 3aKOH COXpaHEHUs DHEPruu, 3aKOH
COXpaHEHHUs HMIYJIbCa, 3aKOH COXPAHEHHUS DIEKTPUUYECKOro 3apsiia, 3aKOH COXpaHEHUS

MacCcCOBOro 4wucia, IOCTYJIaThI Bopa, 3aKOH pPaJHOaKTUBHOI'O pacmajga, IIpyu 3TOM pas3jindarb



CJIOBECHYIO (bopMyITUPOBKY 3aKOHa, ero MaTeMaTH4eCcKoe BbIpa)KEHUE
U yCJIoBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

ONpEAENATh HANpPaBJIEHUE BEKTOpPa WHAYKIMM MAarHUTHOIO IIOJIsI IPOBOJHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIopeHna;

CTPOMUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBIMOJIHATh JKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MYECKHX SIBICHHH M MPOIECCOB
C WHCIIOJNIB30BAaHMEM TIPSMBIX, W KOCBEHHBIX H3MEpPEHHI: IpH 3TOM (GOPMYIHPOBATH
npobiieMy/3amauyy W TUNOTE3y Y4YeOHOrO SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
PEJI0KEHHOTO0 000PYA0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYWIECTBIISITh ~ MpsIMBIE W KOCBEHHBIE  HM3MEpeHUs  (PU3MYECKMX  BEJMYHH,
IpU ATOM BBIOMPATH ONTUMAJIBbHBIA CIIOCOO HM3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH  (PU3MYECKMX BEIMYMH C HCHOJIB30BAaHUEM MPSMBIX
U3MEpPEHUIl: IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MOIYYEHHOMN
3aBHCUMOCTH (PM3MYECKMX BEIWYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IIO
pe3ylibTaTaM HCCle0BaHNUS;

coOnrofaTh mpaBuia OE30MaCHOTO TpyJa NpHU MPOBEACHUU MCCIENOBAHUN B paMKax
y4eOHOro  SKCHEPUMEHTa, Yy4eOHO-UCCIIEJOBATEIbCKOM W IMPOEKTHOH  AESTEeIbHOCTU
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U Ja0OPATOPHOTO 000PY10BAHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 33JaHHOM (PU3UYECKOM MOJENbI0, HUCHONb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJ1aul BBIOMpATh (PU3NYECKYIO
MO/JIETIb, BBIJIETISATh ¢dusnueckue BEJTMYHMHBI u bopMybI, HE00X0IUMBbIE
JUist €€ pelIeHHsl, TMPOBOJAUTH pacdy€Tbl M OLIEHMBATh PEATbHOCTh IOJYYEHHOTO 3HAueHUs
(Gu3n4ecKoil BETUUNHBL;

pelaTh KauyeCTBEHHBIE 3a/layM: BBICTPAMBaTh JIOTHUECKU HENPOTUBOPEUYMBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh IPU peIIeHWH Yy4eOHBIX 3a7ad COBpPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLMU, MOJYYEHHOM W3 Pa3MUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSCHATh MPHUHIMIIBI JEHCTBUS MallWH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pas3nn4arh yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHMS B IOBCEAHEBHOM KHU3HM,

NPUBOAUTH TPUMEpPHl BKJIaJa POCCUHCKUX M 3apyOeKHBIX  YUEHBIX-(DU3UKOB
B pa3BUTUE HayKH, B OOBSCHEHHE IPOIECCOB OKPYXAIOIIET0O MHpA, B Pa3BUTHE TEXHHUKHU

1 TEXHOJIOTHIL;



UCIIOJIb30BAaTh  TEOpPETHYECKHE 3HAaHMS 1O (U3MKE B IOBCEJHEBHOW  KU3HU
Juis o0ecrieyeHns Oe30MacCHOCTH MPpH 00paIleHnH ¢ MPHOOpaMH U TEXHUYECKUMHU YCTPOHCTBAaMH,
JUISL COXPAHEHHUs 37I0POBbS M COOJIOEHHS] HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpY’KaIOLIeH
cpene;

paboTaTh B TpYIIIE C BBIIOJHEHUEM pPa3IMYHBIX COIMAJIBHBIX pPOJeH, IUIAaHUPOBAThH
paboTy Trpynmbl, palHoOHAIBHO PACHPENENATh OOSM3aHHOCTH W IUIAHHUPOBATH AEATEIHHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JOI'O M3 yYaCTHUKOB TPYMIbI B

peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA. BA3OBbII YPOBEHbB»
N3 PACYETA 136 YACOB 3A 2 TOJA OBYYEHUA (2 YACA B HEJEJIIO)

10 KJIACC

Ne
n/a

HaumenoBanue pa3fesioB U TeM MIPOrpaMMbl

KonmuectBo yacoB

| OnexTpoHHbIe (UG POBEIE) 00pa30BaTEIIbHBIC

Bcero

Kontponbhbie [IpakTueckue

paboThl

paboThl

pecypchl

‘Pasne.ﬂ 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA

‘1.1 HCDHsHKa Y METOJIbl HAYYHOTO TIO3HAHHMS H 2 H H “BI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pasjeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI[I/IHaMI/IKa H 7 H H ||BH6J1HOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHLI COXpaHCHHS B MEXaHUKE H 6 H 1 H 1 ||BH6J1HOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pa3ely H 18 H ‘
‘Pasneﬂ 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA ‘
‘3.1 HOCHOBH MOJICKYJISIPHO-KUHETHIECKON TCOPHH H 9 H H 1 HBI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBLI TePMOJMHAMHKU H 10 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHbie cocTosiHUS BenecTBa. Da3zoBbie 5 buGnuoreka LIOK https://m.edsoo.ru/7f41bf72
HIePEeXOIbI
‘I/ITOFO 10 pa3jeny H 24 H ‘
[Pasnen 4. DJEKTPOJJMHAMUKA |
‘4.1 HSneKTpOCTaTHKa H 10 H H 1 HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |llocrostHHBIH neKkTpruecKuii Tok. TOKH B 12 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
pa3INYHBIX Cpeaax

‘I/ITOFO 10 pasjeny H 22 H ‘
‘PCBCpBHOG BpeMsl H 2 H H H ‘
(OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 3 | 3 | |



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

11 KJIACC

Ne  ||HanmmeHoBaHME pa3aeioB U TEM IIPOrPAMMBI KosmmuectBo wacos DOnexTpoHHbIE (ITUPPOBEIC)
n/n Beero||  KoutponbHble [IpakTuuecKue obpazoBaTenbHbIE PeCypChI
paboThI paboThl
|Pa3zle.11 1. 9JIEKTPOAUHAMUKA
1.1 |MaruutHOE nose. DNeKTpoOMarHuTHas 11 1 3 bu6mmoteka [JOK
HHIYKIUS https://m.edsoo.ru/7f41c97c
‘I/ITOFO o pazaeiy H 11 H
‘Pa:men 2. KOJIEBAHUS 1 BOJIHBI
2.1 |MexaHu4ecKue H FIEKTPOMArHUTHBIE 9 1 bu6mmoteka [JOK
KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
2.2 |MexaHHYECKHE M 3JIEKTPOMArHUTHBIC BOJIHBI| 5 1 bubnunorexa [JOK
https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 3 bubnunorexa LIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasaeiy H 24 H

‘Pa321e.11 3. OCHOBBI CIEIIUAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1  ||OcHOBBI CHIeITHAIEHON TEOpHH 4 1 bubnuotexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO 110 pasjeny H 4 H

‘Pa311e.11 4. KBAHTOBASI ®U3UKA

4.1 |OneMeHTH KBAHTOBOM ONTHUKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c97c

4.2 ||Ctpoenue aroma 4 bu6muoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomHOE S1po 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny H 15 H



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

Ne ||[HanmeHoBaHME pa3ieinoB U TEM IPOTPAMMEI KonmuectBo yacos DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero|  KonTponbsHbie [IpakTHyecKue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
‘Pame.ﬂ 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKN
5.1 |9nemMeHThI aCTPOHOMHH B aCTPOPU3UKU 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasjeny H 7 H
‘Pa3)1e.11 6. OGOBILIAIOIIEE IOBTOPEHUE
6.1 ||O6o6matomee MOBTOPEHUE 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasjeny H 4 H
‘Pe3epBHoe BpeMs H 3 H H H
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
MOYPOUYHOE INTAHUPOBAHUE YUYEBHOI'O ITIPEJMETA «®HW3HUKA. BA3OBbIIA YPOBEHb»
W3 PACUYETA 136 YACOB 3A 2 TOJIA OBYYEHHS (2 YACA B HEJIEJTIO)
10 KJIACC
Ne Tema ypoka ‘ KonnuecTBo gyacos ‘ Hara || DnekTpoHHbBIE IUPPOBBIE
n/n Bcero|| Kontponbhubie || ITpaktnueckue || 13YICHIA obpazoBatenbHEIe
paboThI paboThI PeCYpCBI
1 || ®usuka — Hayka o npupoje. Hayunsle MeTo/1bl TO3HAHUS 1 bu6nuorexa [JOK
OKPYKAIOIIEero MUpa https://m.edsoo.ru/ff0c32
e2
2 ||[Ponb u MecTo pu3ukH B GOPMHUPOBAHUN COBPEMEHHON 1 bubnuorexa [JOK
HAYYHOW KapTHHBI MUPA, B TIPAKTHYECKOH JeITEIILHOCTH https://m.edsoo.ru/ff0c33
o aei €6



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero| Kontponsnsle || IIpaktnueckue || A3YICHAA obpasoBarenbHbie
paboThI paboThI PeCYpCbI
3 |[Mexannueckoe ABmkeHHEe. OTHOCHTEIHHOCTD 1 bubnunoreka LIOK
MEXaHHUYECKOro aBmkeHus. [lepeMerienue, CKOPOCTh, https://m.edsoo.ru/ff0c35
YCKOpEHUE 08
4 |[PaBHOMEpHOE MPSMOJIUHEHHOE IBHKCHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c36
20
5 ||PaBHOycKOpeHHOE MPSIMOJIMHEIHOE ABIKEHNE 1 bubaunorexa [JOK
https://m.edsoo.ru/ff0c37
2e
6 ||CBoOomHOE mageHue. Y CKOpeHHe CBOOOTHOTO MaIeHHUS 1 bubnmmorexa LIOK
https://m.edsoo.ru/ff0c39
cc
7 |[KpuBonuneitHoe nBuxeHue. J[BrkeHrne MmatepuanbHol Touku| 1 bubaunorexa [JOK
0 OKPYKHOCTH https://m.edsoo.ru/ff0c3a
da
8 |[Ipunammmn otHOcuTenbHOCTH ["anmues. MHepumaibHbIe 1 bubmuoreka [JOK
cucteMbl otcueTa. [lepBblit 3akoH HeroToHa https://m.edsoo.ru/ff0c3b
e8
9 |Macca tena. Cuna. [TpuHIun cynepro3unuu cut. Bropoi 1 bubnuoteka [JOK
3akoH HpIOTOHA [Tl MaTepHATbHOW TOYKU https://m.edsoo.ru/ffOc3b
e8
10 |Tperwuii 3axoH HproTOHA /I MATEpHATBHBIX TOUEK 1 bu6muoreka [JOK
https://m.edsoo.ru/ffOc3b
e8
11 |3axon BcemupHoro Tsrorenus. Cuna tsokectu. [lepsast 1 bu6nuorexa [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d
00
‘12 HCI/IJ‘Ia ynpyroctu. 3akoH ['yka. Bec tena H 1 H H H HBI/I6JII/IOTeKa HOK



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero| Kontponsnsle || IIpaktnueckue || A3YICHAA obpasopatenbHbIe
paboThI paboTHI PeCYpCbI
https://m.edsoo.ru/ff0c3e
18
13 ||Cuna tpenus. Koapdumment tpenus. Cuia CONpOTUBICHUS 1 bu6muotexa [JOK
[IPH JABMKEHHH TEIIA B )KUAKOCTH HJIH ra3e https://m.edsoo.ru/ffOc3f7
6
14 |[loctymarenbHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO 1 bu6mmoteka [JOK
TBEPIOTO Tesia. MOMEHT cuiibl. [lnedo cuibl. Y cinoBus https://m.edsoo.ru/ff0c41
paBHOBECHsI TBEPJIOTO TeJIa a6
15 |[Mmnynbsc MaTepualibHOM TOUYKH, CHCTEMbI MaT€pPHATIbHBIX 1 bu6mmoteka [JOK
Toyek. Miynbc cuitbl. 3aKOH COXpaHEHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43
PeakTHBHOE JIBHKCHUEC dé6
16 ||Pabota u MomrHOCTH cuibl. KuHeTnueckas sHeprust 1 bu6mmoteka [JOK
MaTepHalbHOW Toukd. Teopema 06 H3MEHEHUHT https://m.edsoo.ru/ff0c45
KHHETHYECKOW DHEPTUU 02
17 |[HorenumansHas sHeprus. [loTeHanbHast SHEprus ynpyro 1 bubmuorexa [JOK
nedopMupoBaHHO# NTpykuHBI. [loTeHIIMATbHAS SHEPTHS Tea https://m.edsoo.ru/ff0c46
BOJIN3M OBEPXHOCTH 3eMIIU la
18 |[loTeHimanbHbIE U HETIOTEHIIMATbHBIE CUIIBI. CBS3b paOOTHI 1 bubnmorexa [IOK
HETMOTEHIIMATBHBIX CHJI C U3MEHCHHEM MEXaHHUECKOM https://m.edsoo.ru/ff0c47
SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOM 8c
SHEPTUH
19 |[JTabopaTopHas pabora «McciaenoBanue cBsi3u paboOThl CHUTBI ¢ || 1 1
M3MEHEHHEM MEXaHUYECKOW SHEPIHH Tejla Ha mpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa
20 |[KonTposbHas pabota o teme «Kunemaruka. Jlunamuka. 1 1 bu6nuorexa [JOK
3aKOHBI COXPAHECHUS B MEXaHHUKE https://m.edsoo.ru/ff0c4b
74
‘21 HOCHOBHHe TIOJIOXKEHHSI MOJICKYJIIPHO-KHHETUYECKOW TEOPHUH. H 1 H H H HBI/I6JII/IOTeKa [HOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero|| Kontponsnsie || [paktuueckue || 13Y1CHIA obpasopatenbHbIe
padoThI paboTHI peCypeel
bpoynoBckoe npmkenue. Auddysus https://m.edsoo.ru/ff0c4d
c2
22 ||XapakTep IBMKECHHUS U B3aUMOJCHCTBUS YAaCTHII BEIIECTBA. 1
Mopenu cTpoeHus ra30B, KHUIKOCTEH M TBEPIBIX T
23 ||Macca monekyn. KomnuectBo BemecTBa. [locrossaaas 1
ABorazpo
24 | TerumoBoe paBHOBecue. TemmepaTtypa u €€ u3MepeHue. 1
[ITkana Temneparyp Llenscus
25 |Upeanwusriii ra3 B MKT. OcnoBhoe ypaBaenne MKT 1 bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fd
€
26 ||AGconroTHas TeMIieparypa Kak Mepa cpeaHei KnHeTrndeckon || 1 bubmmoreka [JOK
SHEPI'UH JBIKEHHS MOJICKYJI. Y paBHeHUEe MeH ierneeBa- https://m.edsoo.ru/ff0c51
Krnaneiipona le
‘27 H3aKOH JanproHa. ['a30BbIe 3aKOHBI H H H H H
28 ||JTabopaTtopHas pabora «VccnemoBanne 3aBUCUMOCTH MEXTY 1
napaMeTpamMu COCTOSIHUSI Pa3peKEHHOT0 raza»
29 |[M30omporiecchl B UI€aTLHOM ra3e U X rpaduieckoe 1 bubnuoteka [JOK
MPE/ICTaBICHHUE https://m.edsoo.ru/ff0c57
Oe
30 |[BHYTpeHHss1 SJHEPTUS TEPMOAMHAMUYECKOH CUCTEMBI U 1 bubmuoreka [JOK
crocoObl e€ n3mMeHenust. KoiamuecTBo TemoThl u padoTa. https://m.edsoo.ru/ff0c59
BHyTpeHHSIsSI SHEpTHs 0JTHOATOMHOTO HJICATHHOTO Ta3a 52
31 ||Bune! Temnonepenaun 1 but6mmoreka [IOK
https://m.edsoo.ru/ffOc5c
36
‘32 HYILCJ'ILHEU{ TEIIOEMKOCTH BelecTBa. KonyecTBO TEIIOTHI H 1 H H H HBI/I6JII/IOTCK8. HOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero| Kontponsnsle || IIpaktnueckue || A3YICHAA obpasoBarenbHbie
paboThI paboThI PeCYpCbI
npy Teruionepeaaye. AauadaTHbIN MPoIEce https://m.edsoo.ru/ff0c5¢c
36
33 ||[IepBblii 3aKOH TEPMOAMHAMHUKY M €T0 IPUMEHEHUE K 1 bubnmoreka [JOK
H30IIpoIIeccam https://m.edsoo.ru/ffOc5ef
C
34 ||HeobOpatmmocTs TiporieccoB B mpupoe. Bropoit 3akoH 1 bubmmoreka [JOK
TEPMOJIMHAMHUKHI https://m.edsoo.ru/ff0c62
30
35 ||[Ipuammn nevicteus u KI1J] TeruioBoit MamHel 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0c60
Oa
36 |[Luxcn Kapno u ero KI1JL [ | | |
‘37 HQKOHOH/I%CKHe po0GJIEMBbI TETJIOIHEPTEeTUKU H 1 H H H H
38 ||O6006maromuii ypok «MonekymnspHas pusuka. OCHOBBI 1 bubnmnoreka [JOK
TEPMOTTHAMHKH https://m.edsoo.ru/ff0c69
38
39 |[KoHTponbHas pabota 1o reme «MonekyispHas Gpusmka. 1 1 bubnuorexa [JOK
OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6a
50
40 ||[Tapoobpa3oBanue u KoHAeHCanws. VicriapeHne u KuleHue 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c63
b6
41 ||AGcomtoTHas M OTHOCUTENbHAS BIAXKHOCTh BO3yXa. 1 bubmuoreka [JOK
Hacwimennsrii nap https://m.edsoo.ru/ff0c64
ds
42 |Teépmoe Teno. Kpucrammueckue n amop(dHbIe Telna. 1 bubmuoreka [IOK

AHU30TPOINS CBOUCTB KPUCTAILIOB. JKHUIKUE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl

https://m.edsoo.ru/ffOc65f
0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero|| Kontponsnsie || [paktuueckue || 13Y1CHIA obpasopatenbHbIe
padoThI paboTHI peCypeel
43 |[InaBieHue U KpUCTAUIM3ANMS. Y AelIbHAS TEIUIOTa 1 bubnmoreka [JOK
wiaBiacHus. CyOauMarus https://m.edsoo.ru/ff0c67
08
44 ||YpaBHEHHE TETUIOBOTO OaylaHca 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c68
20
45 ||DnexTpusanms Tel. DIeKTpUUYecKuii 3apsia. [IBa Buma 1 bu6nmmorexa LIOK
AJIEKTPHUYCECKUX 3aPsI/IOB https://m.edsoo.ru/ffOc6b
cC
46 ||[IpoBogHMKH, TUANEKTPUKH U TIOTYIPOBOIHUKU. 3aKOH 1 bubnmmorexa LIOK
COXpaHEHHS AIICKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0c6b
cC
47 |B3aumoneiictBue 3apsaoB. 3akoH Kynona. Toueunsiii 1 bu6nmmorexa LIOK
AIIEKTPUUECKHUIT 3apsijT https://m.edsoo.ru/ffOc6ce
4
48 |Hampspk€HHOCTB SIEKTPUIECKOTo moutst. [IpuHimmn 1 bubmuoreka [JOK
CYNEPIO3UIMHN dJEKTPHUYECKUX MoJe. JInanu https://m.edsoo.ru/ff0c6df
HanpsKEHHOCTH 2
49 ||Pabota cwi anekTpocTarudeckoro moss. [ToTermmar. 1 bubnuoteka [JOK
Pa3sHOCTh MOTEHIINATIOB https://m.edsoo.ru/ffOc6f0
0
50 |TIpoBOAHUKH U TUDIIEKTPUKH B DIIEKTPOCTATUIECKOM IIOJIE. 1 bu6muoreka [JOK
JManekTpuyecKkasi IpOHUIIaeMOCTh https://m.edsoo.ru/ff0c70
18
51 | 9nexrpoémkocts. Konnencatop 1 bu6nuorexa [JOK
https://m.edsoo.ru/ff0c71
26
‘52 H3JIeI<TpoéMKOCTL IIJIOCKOT0 KOHJEHCATOpa. DHEPrus H 1 H H H HBI/I6JII/IOTeKa HOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero| Kontponsnsle || IIpaktnueckue || A3YICHAA obpasoBarenbHbie
paboThI paboThI PeCYpCbI
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72
c0
53 |/labopatopnas padora "V3Mepenune 371eKTpOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |[IpuHIMO ASHCTBUSA U TPUMEHEHUE KOHICHCATOPOB, 1
KOIMPOBAJILHOTO aniapara, CTpyHHOro IpuHTepa.
DneKTpoCcTaTHUeCcKas 3aluTa. 3a3eMJICHHE AIEKTPOIpuOopoB
55 ||[DneKTpuuecKuil TOK, YCIOBHSI €r0 CyIIeCTBOBAHUS. 1
[TocTostausii Tok. Cuta Toka. Hampsoxenue.
Conporusnenue. 3akoH OMa Uil y4acTKa LENH
56 ||[TocnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE coenunenue || 1 bubanoreka [JOK
npoBOoAHUKOB. JlabopaTopHas pabora «l3y4yenue https://m.edsoo.ru/ff0c74f
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY 0
57 ||PaboTa u MOIIIHOCTH AJIEKTPUIECKOTO TOKa. 3akoH JIkoys- 1 bubnuoteka [JOK
Jlenna https://m.edsoo.ru/ffOc78
38
58 |3akon OMa /y1s IOJTHOM (3aMKHYTOM ) AJIEKTPUICCKON TEITH. 1 bubnuoteka [JOK
Koportkoe 3ambikanue. Jlaboparopnas padora «/3mepenne https://m.edsoo.ru/ffOc7ae
3J1C ucTOYHMKA TOKA M €r0 BHYTPEHHETO COTMPOTUBIICHUS) 0
59 ||DnekTpoHHas TPOBOJAUMOCTH TBEPABIX METAIIOB. 1
3aBUCHUMOCTh COMPOTUBIIEHUSI METAJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
60 |DnexTpuueckuii TOK B Bakyyme. CBONCTBA 3IEKTPOHHBIX 1
MTyYKOB
61 |[TomympoBOHUKH, UX COOCTBEHHAS U TIPUMECHAs 1 bubnuotexa [JOK
mpoBoanMocThk. CBOICTBa p—N-miepexoa. https://m.edsoo.ru/ff0c84
[TorynpoBoIHUKOBBIE TPUOOPHI ae
‘62 HBneKTpnquKHﬁ TOK B pacTBOpPax M pacriaBax H 1 H H H HBH6HI/IOTeKa HOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

No Tema ypoka KonnuectBo yacon ‘ Harta || DynekTpoHHbIE ITU(POBBIC
n/m Bcero| Kontponsnsle || IIpaktnueckue || A3YICHAA obpasoBarenbHbie
paboThI paboThI PeCYpCbI
JIEKTPOJUTOB. DIICKTPOIUTHYUCCKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82
DJIeKTpOIn3 ba
63 ||DnexTpuueckuii TOK B razax. CaMOCTOSTEIbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84
ae
64 |DnexTpuueckue NpUOOPHI U YCTPOMCTBA U UX MPAKTUICCKOE 1 bubmmoreka [JOK
npuMeHeHue. [IpaBuia TEXHUKH 6€30MacHOCTH https://m.edsoo.ru/ffOc86f
C
65 ||O606mamui ypok «IEKTPOTUHAMHUKAY 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c88
be
66 |KonTposbHas paboTa 1o TeMe « IIEKTPOCTATHKA. 1 1 bubmmoreka [JOK
IToCTOSIHHBIH SJIEKTPHUYECKUIT TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ffOc8a
cpenax» 8a
67 ||Pe3epBHbIii ypok. KoHTpoibHas pabora o reme 1 bubmuorexa [JOK
"DnaekTpouHaMHKa" https://m.edsoo.ru/ffOc8c
56
68 ||Pe3epBHBIii ypok. O6obmaromuit ypok no temam 10 kiacca 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6
C
(OBLLEEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 3 | 3 |



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTpOHHBIE TU(PPOBBIE
n/n Beero| Kontponbhbre || [Ipaktuueckue || H3Y9CHHs 00pa3oBaTenbHBIE PECYPCHI
paboThI paboThI
1 |[TocrossHHBIC MAarHUTHI U UX B3aUMOJCHCTBHE. MarHuTHOE 1 bubmuorexa [JOK
nojic. Bektop MarHuTHON MHAYKIKU. JIMHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTyKIIAU
2 |MarauTHOE 1oJie MPOBOAHKKA ¢ TOKOM. OmBIT DpcTena. 1 bubnnorexka [HOK
B3auMoeiicTBIE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |[JTabopaTtopHas pabora «3yueHrne MArHUTHOTO TOJIs KaTymku| 1 1 bubmmoreka [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
4 ||lleficTBEe MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOoM. Cuita 1 1 bubmuorexa [JOK
Awmrnepa. JlaboparopHas pabota «/ccnenoBanue qeicTBHsI https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»
5 |deficTBue MarHUTHOTO TOJIS HA ABHXKYIIYIOCS 3apSKCHHYIO 1 bubmmorexa LIOK
yactuiy. Cuna Jlopenna. Pabora cubt Jlopeniia https://m.edsoo.ru/ff0c9df4
6 |[DnexTpoMarHuTHas HHAYKIH. [I0TOK BEKTOpa MarHUTHOM 1
uHAaykuu. O/1C nnayKumMu. 3aK0H JIEKTPOMarHuTHOM
nHnykunu Papanges
7 | JIaboparopHas paboTa «VccnenoBaHue sIBIEHUS 1 1 bubnumoreka [LIOK
AJIEKTPOMATHUTHON MHTYKIIHID) https://m.edsoo.ru/ff0cal50
8 ||MumyktuBHOCTSH. SBenne camonuaykuuu. DJ1C 1 bubnnorexka [JOK
CaMOMHAYKIMH. DHEPTUsi MAarHUTHOTO TOJIS KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T10JIe
9 ||TexHuueckue yCcTpoWcCTBa M UX IPUMEHEHHE: TOCTOSHHBIE 1
MarHUTHI, JICKTPOMATHHUTHI, JJIEKTPOABUTATEIh, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI], HIYKIIMOHHAS M€Yb
10 ||O6o06maromuit ypok «MarautHoe nose. JIeKTpoMarHuTHast 1 bubnuoreka [IOK

HUHAOYKOUSD

https://m.edsoo.ru/ffO0cab82



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

No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE [IUPPOBBIC

/i Beero|| Konrposnshsie || Tipaktuueckue || H3YHeHHs o0pa3oBaTenbHbIC PECYPCHI

paboThI paboThI

11 |KontponbHas paboTa o reme « MarHuTHOE MoJIe. 1 1 bubmmoreka [IOK
DJIeKTpPOMAarHUTHAS HHIYKIIHSD https://m.edsoo.ru/ffOcad58

12 ||CBoboxnnbIe MexaHnueckue konebanus. ['apmonnueckue 1 bubmmoreka [IOK
KoyieOanus. YpaBHEHHE TAPMOHHUYCCKUX KOJICOaHUI. https://m.edsoo.ru/ffOcaf06
IIpeBpanienue sHeprun

13 |JlaboparopHuas pabota «lccrienoBanue 3aBUCHMOCTH miepuona|l| 1 1
MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MAcCChI
rpy3a»

14 |[KonebarenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE 1 bubnnorexka [HOK
KOJIcOaHMsI B HICATbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHs https://m.edsoo.ru/ff0ch820
MEXy MEXaHUYECKUMH M AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

15 ||[®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUHU B UacaabHOM || 1 bubnnorexka [HOK
KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4

16 |IIpencraBieHue o 3aTyXarImuUX KoieOaHUX. BeIHYKIeHHBIE 1 bubnnorexka [JOK
MeXxaHu4deckue kojebanus. Pesonanc. BeiHYXICHHBIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOaHHS

17 |[lepemennslii Tok. CHHYCOUANbHBIN IEPEMEHHBIN TOK. 1 bubnnorexka [JOK
MOUTHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JeMCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA W HAIPSKCHUS

18 | Tpanchopmarop. [IponsBocTBO, epenada u moTpedIeHNE 1
JIEKTPUUYECKON YHEPTUU

19 |[VcTpo#cTBO M MpakTHUECKOE TPUMEHEHHE DIIEKTPUIECKOTO 1 bubnnorexka [HOK
3BOHKA, F€HepaTopa NepeMEHHOr0 TOKa, TUHUN https://m.edsoo.ru/ff0cc324
aJIeKTpoIiepeaayd

20 ||Dxonoruyeckue puCKH MPU MPOU3BOJICTBE AIEKTPOIHEPTHH. 1
KynbTypa ucnonb30BaHus JIEKTPOIHEPTUHU B IIOBCETHEBHON
KHU3HU

‘21 HMexaHquCKHe BOJIHBI, YCJIOBUSA pacnpocTtpaHeHus. [lepuo. H 1 H H H ||BI/I6J'II/IOTeKa [HOK



https://m.edsoo.ru/ff0cad58
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

No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE [IUPPOBBIC
/o Beero|| Konrposnshsie || Tipaktuueckue || H3YHeHHs o0pa3zoBaTeNIbHBIC PECYPChI
paboThI paboThI
CkopocTh pacnpocTpaHeHHs U JJIMHA BOJIHBI. [lonepeunbie u https://m.edsoo.ru/ffOcca54
MIPOIOJIBHBIC BOJTHBI
22 ||3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. 1 bubmmoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 || DneKkTpoMarHUTHBIE BOJHBI, UX CBOMCTBA U cKOpocTh. IlIkana 1 bubnuorexa [JOK
AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUA. PasBuTHe CcpeacTB 1
cBsi3u. Pamuonokanus
‘25 HKOHTpOJ‘ILHa}I pabora «KoebaHus U BOJIHBI H H 1 H H ||https://m.edsoo.ru/ffOCC6f8 |
26 |[IpsmonmHEitHOE pacpocTpaHeHHE CBETa B OJTHOPOTHON bubnnorexka [HOK
cpene. Toueunslit ncTouHuk cBera. JIyd cBera https://m.edsoo.ru/ff0cd350
27 ||OtpaxeHue cBeta. 3aKOHBI OTpaxkeHus ceera. [loctpoenue 1 bubnunorexka [JOK
M300paXECHUIT B TNIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 |[Ipenomnenue cBera. [loaHOE BHyTpEHHEE OTpPaKEHUE. 1 bubmmoreka [JOK
ITpenenbHBINA YroJ NOJTHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ffOcd7f6
29 |pparopHas pabota «3mMepeHne nokas3areist MpeIoMIICHHUS 1 1 bubmmoreka [IOK
na https://m.edsoo.ru/ff0cd67a
30 |[JIunssl. [TocTpoenue n3zobdpakenuit B muHze. Gopmyna ToHkou| 1 bubnmnoreka [JOK
TTHH3BL. Y BeJIMUCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 |[JTabopaTtopHas pabora «McciaenoBanue CBOWCTB n300pakenui| 1 1
B JIMH3aX»
32 ||[ducniepcust cBera. Cl0XHBINM cocTaB Oeioro creta. L[Ber. 1 1
JlaGopaTopHas pabora «HabmroneHue nucnepcun CBeTa»
33 |Untepdepennus cera. Judpakuus ceera. JJudppakunonnas 1 bubnumoreka [IOK
peniérka https://m.edsoo.ru/ffOced22
‘34 HHOHGpe'-IHOCTB cBeTOBHIX BOJH. [onsipu3anus cBera H 1 H H H ||https://m.edsoo.ru/ffchOZe ‘



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
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

No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE [IUPPOBBIC
/o Beero|| Konrposnshsie || Tipaktuueckue || H3YHeHHs o0pa3zoBaTeNIbHBIC PECYPChI
paboThI paboThI
35 ||OnTrueckue npruOOpsI U YCTPOMCTBA M YCIOBHS UX 1
0€301acHOT0 IPUMECHEHUS
36 |[['paHHIIBI MPUMEHUMOCTHU KIACCHUECKONH MEXaHUKH. 1 bubmmoreka [JOK
[TocTynaTel CrieluanbHOM TECOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BpeMeHH 1| 1 bu6mmoreka [IOK
COKpAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 |[DHeprus u UMITYJIbC PEISTUBUCTCKONM YacTUIIBI. CBSI3b MaCCHhI 1 bubnuorexa [JOK
C DHEPTHEH U UMITYJIbCOM. DHEPTHs TOKOS https://m.edsoo.ru/ffOcfc68
39 |[KontponbHas padota «Ontrka. OCHOBBI clielIUanbHON 1 1 bubnmnorexka [JOK
TEOPHUU OTHOCHTEIILHOCTH) https://m.edsoo.ru/ffOcf6f0
‘40 HCDOTOHBI. ®opmyna [Tnanka. DHeprus u umiyssc GoToHa H H H H ||https://m.edsoo.ru/ffchelG ‘
41 ||OtkpoiTHe 1 uccnenoBanue Gorodddexra. OnbiTel A. T bubnunorexka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |[3akonbl oTodrddekra. YpaBHeHHEe DUHIITSHHA IS 1 bubnuotexa [JOK
dorordpdexra. «KpacHas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015e
43 |[JaBnenue ceera. OnwiThl [1. H. JIeOeneBa. Xumuueckoe 1 bubnuorexa [JOK
IIEVCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 || TexHu4eckue yCTpOCTBa U MPaKTHUECKOE TPUMEHEHHUE! 1
(dhoToseMeHT, (HOTONATUUK, COTHEUHAsT OaTapesi, CBETOIHO]]
‘45 HPCIHGHI/IG 3a/1a4 10 TeMe «DJIEMEHTHI KBAHTOBOH OITHKI) H H H H ||httpS://m.edSOO.ru/fdeOSOZ‘
46 |Mopenb atoma Tomcona. OnbiTsl Pesepdopraa mo paccesHuto bubnuoreka [IOK
a-vacTuil. [IaneTapHas Mojienb aToma https://m.edsoo.ru/ff0d091a
47 ||Mocrynarer Bopa [ [ I [ [ Inttps://m.edsoo.ru/ff0d0afa |
48 |[M3ny4yeHue U TOTJIONMCHHE (POTOHOB MIPH ITEPEX0JIe aTOMa C bubnunotexa [JOK
OJTHOT'O YPOBHSI DHEPTUU Ha APYroi. Bujbl criekTpoB https://m.edsoo.ru/ff0dOafa
‘49 HBOJ‘IHOBBIe cBOMCcTBa yacThll. Bonnsl 1e bpois. H 1 H H H ||BI/I6J'II/IOTeKa LIOK |



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

n/n

Tema ypoka

KomngectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4YeHUS

DneKTpOHHbIE U(PPOBHIC
o0pa3zoBaTeNIbHBIC PECYPChI

KopnyckynspHo-BoaHoBO# ayanu3M. CHOHTaHHOE U
BBIHYKJCHHOE U3JIyYEHHUE

https://m.edsoo.ru/ff0d0ca8

50

OtkpsiTie paguoaktTuBHOCTH. OnbITH Pesepdopaa mo
OTIPEICNICHUIO COCTABA PAIMOAKTUBHOTO U3IYYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa aniba-, 6era-, raMMa-u3nydeHus. Biusaue
PaINOAKTUBHOCTH HA )KUBBIC OPTaHU3MBbI

52

OTkpeITHE IPOTOHA U HEeWTpoHa. M30Tombl. Anbda-pacna.
DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHue

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

53

DHeprus CBA3M HYKJIOHOB B sifjpe. SIepHbIE peaklnu.
SAnepusiii peaktop. [Ipo0iaembl, IEPCHEKTUBBI, SKOJIOTHUECKHE
ACMEKThI SJICPHON SHEPTETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA. MeTobI
HaOJIIO/IEHUS U PErUCTPaLH 3JIEMEHTAPHBIX YaCTHUL.
Kpyraslii cton «PyH1aMeHTalIbHBIE B3aUMOIEHCTBUS.
EnuncTBO n3znueckoil KapTUHBI MUpay

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

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKkue 3BE3/IbI, MIAHETHI, UX
Buanmoe asrmxkenne. CollHEUHAs CHCTEMA

56

Connue. ConHeunas akTUBHOCTh. McTounuk sneprun ConHia
" 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIABHOU
MOCJIeI0BAaTEeILHOCTH. BHYyTpeHHEe cTpoeHHE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOXKICHUU U
spotronny CoJiHIa U 3BE3

58

Muneunsiii [1yTe — Hama I'anaktuka. [lomoxenue u
neuxenue Conuua B [Nanaktuke. ["anaktuku. YEpHbIE IbIPHI B
SIApax TajlakTHK

HBceneHHaﬂ. Paz6eranne ranaktuk. Teopus boisbiioro B3psiBa. H

[EEY



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE [IUPPOBBIC
/o Beero|| Konrposnshsie || Tipaktuueckue || H3YHeHHs o0pa3zoBaTeNIbHBIC PECYPChI
paboThI paboThI
‘ HPeJIHKTOBoe u3nydyeHue. MeraranakTiuka H H H H || ‘
‘60 HHepemeHHHe 1po0JIeMBbl ACTPOHOMUU H 1 H H H || ‘
61 |KonTposbHas paboTa « DJI€MEHTHI ACTPOHOMHUH U 1 1
aCTPOPUUKID
62 ||O6o6maromnmii ypok. Posb hu3uku u acTpoHOMUY B 1
AKOHOMHYECKOM, TEXHOJIOTHYECKON, COITMATIbHON M ATHUECKOU
cdepax AeATEITBHOCTH YEJIOBEKA
63 ||O6006maromuii ypok. Poib 1 MecTo pU3UKH 1 aCTPOHOMHH B 1
COBPEMEHHOW HAYYHOUH KapTHHE MUpPa
64 ||O6o6maromwmii ypok. Pons ¢usmueckoit reopun B 1
(bopMHPOBAHUY TIPEACTABICHUH O GU3NUECKON KAPTHHE MHpa
65 ||O6obmaromuii ypok. Mecto ¢puznyeckoit KapTUHBI MUpPa B 1
00I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MIPEJICTABICHUI O MPUPOJIE
66 |Pe3epBHbIil ypok. MarHuTHOE 1oje. DJIEKTPOMarHUTHAs 1
HHTYKIUS
67 |Pe3epBHblil ypok. Ontuka. OCHOBBI ClIEIUAIEHONW TEOPUU 1
OTHOCHTEIIEHOCTH
68 |Pesepusrii ypok. KBantoBast pusuka. D1eMEeHTH aCTPOHOMUU 1 bubnnorexka [JOK
1 acTpoU3UKU https://m.edsoo.ru/ff0d1784
(OBLLEEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 [ 7 | |



https://m.edsoo.ru/ff0d1784

TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA. BA3OBbII YPOBEHbB»
N3 PACYETA 204 YACA 3A 2 TOJA OBYUEHUA (3 YACA B HEJEJIIO)

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/m ——— Beero KonrtpoJsbnbie | IIpakTnueckue 06pa3oBaTENbLHbIE
padoThI padoThI pecypesr
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 Brommozexa [OK
' https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika = ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
. 1
22 Humamka 13 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 8 1 1 https://m.edsoo.ru/7fA1bF72
Hroro no paszneny 32
Pa3nen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 11 1 bubnmoreka [JOK
' TECOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 17 1 bubmorera [JOK

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

Htoro mo pazneny 28
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK

41 IEKTPOCTATHIA 13 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 21 bubnmoreka [JOK

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

Htoro mo pazneny 34

PesepBHOE Bpems 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne n/m P Konrtpoannbie | IIpakTuueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. JIEKTPOJANHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 13 1 3 bubnmoreka [JOK
' UHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 13
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 12 1 bubnnoreka [JOK
' KoJsieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKHe U 3JIEKTPOMarHuTHbIE 8 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onruia 17 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 37

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEJILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7fA1c97c
bu6nmoreka [JOK
4.2 Crpoenne aToma S 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

4.3 ATOMHOE SApO

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

22

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 9 ngﬁ;ﬁfgggﬁ}? £41c97¢
Htoro mo pazneny 9
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

61 | OfoSuaiomee nostopere ; ipsimdso0,uTHLSOT
Wroro no pazaeny 4
PezepBHOE Bpems 13
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IOYPOYHOE INIAHUPOBAHHME YUYEBHOTI' O ITPEJIMETA «®U3UKA. BA3OBbIIl YPOBEHb»
N3 PACYETA 204 HACA 3A 2 I'OJA OBYYEHMUA (3 YACA B HEJEJIIO)

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
ara undposbie
Ne i/m Tema ypoka Kontpoabubie | IlpakTnuyeckue A p
Bcero u3ydeHnusi | obpa3oBaTesibHbIE
padoThbI padoThI
pecypcsl
®dusnka — HayKa O IPUPOJIE.
1 Hayunsie MeTZ bl HO?I?HBI.)HI/iI 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Pounb 1 mecTo dusuku B
5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JII0IeN
MexaHn4eckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bu6mmoreka [IOK
3 1
neuxeHusd. [lepeMenenue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHUE
4 PaBHOMepHOE NpsAMONHMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
5 CBobomHoe majieHne. Y CKopeHue 1 bubnuorexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
7 ['padpuaeckoe 3aganvie NBIKECHHUS.

Pemenune 3amau ((PaBHOHCpCMeHHOG



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

HpHMOJ’IHHCﬁHOG JABUKCHUECH

KpuBonuHeliHOE NBUKEHUE.

9 JBr>KEHME MAaTepHAIbHON TOYKH I10 bubmorera [JOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
10 Pemenue 3anau «BpaimarensHoe
NBIDKECHUE)
JlabopaTtopHas pabota Nel
11 «3y4yeHue nBUKEHUS TeIa 110
OKPY>KHOCTH»
ITpyuHIIMTI OTHOCHUTEIHLHOCTHU
12 F:ﬂnnues{ HMuaepuuanbHbie CUCTEMEI Brbmiorexa IJOK
) P HU https://m.edsoo.ru/ffoc3be8
orcyeta. [lepBblii 3akoH HeroToHa
Macca tena. Cuna. [punnun
13 CYIIEPIIO3UIINU CHJT BpTo L(1)171 3aKOH Brommozexa [OK
YHEp H ) p . https://m.edsoo.ru/ffOc3be8
HproToHa 111 MaTepualibHOM TOUKH
14 Tperuii 3akoH HeroToHa 1151 bubnnoreka [JOK
MaTepHAIIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
15 Pemenne 3amau «3axonsl HeroTroHay
3akoH BceMUpHOro TsaroreHus. Cuiaa
16 TsoxecTu. Ile pBa;I KOCMHYECKas bubmorexa [JOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
17 Bec Tena
18 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenust. Koaddbumuenr tpeHus.
19 Cuia cgn OTI/IBJleI({bI/Iq:I 1‘? u BI/I)II)CGHI/II/I Brbmrotexa IOK
P pr A https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
20/21 JIBMyKeHHUE Tel moj ACHCTBUEM

HECKOJIBKHX CHJI



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

22

KonTtponbhas pabora Nel
«Kunematuka u TuHaMuKa
MaTepuaibHOU TOUKM»

23

[TocTynarenbHOe U BpaliaTesibHOE
JBUKEHHE a0COTIOTHO TBEPIOTO
Teaa. MoMmenT cuikbl. I1neuo cumisl.
VYcnoBusi paBHOBecHs TBEPOTO TesIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

24

Pentenue 3amau «YcioBus
PaBHOBECHSI TBEPJIOTO TEJIa

25

Nmnynbc maTepuanbHON TOUYKH,
CHCTEMbI MaTEpUAJIbHBIX TOYCK.
NMiynbc cuiibl. 3aKOH COXPAHEHUS
UMITyJibca. PeakTuBHOE IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

26

Pemenue 3anau «3aKkoH coxpaHEeHUS
HAMITYJIbCay

27

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

28

[TorennuanbHas SHEPIUs.
[ToreHnuanbHast SHEPrUs ynpyro
1e(OpMHUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

29

IToTenuanbHbBIE 1
HEIIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJTI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEeHUs
MEXaHUYECKOW SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



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

30

JlaGopaTopnas pabora No2
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPruH Tella Ha IpuMepe
PaCTSKCHUST PE3HHOBOTO KT'yTa)

31

Perenue 3agaq «3akoHEI
COXpaHEHHUS B MEXaHUKE

32

KoHnTtponbhas padora Ne2mo teme
«Kunemaruka. JlnHamuka. 3aK0HbBI
COXpaHEHHUS B MEXaHUKE)

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

33

OCHOBHBIE ITOJIOKCHUS

MOJ'IGKy.TIHpHO-KPIHGTH‘IGCKOﬁ TCOPHU.

bpoynosckoe nBuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

34

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

35

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

36

Tennosoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

37

Uneanpueiii ra3 B MKT. OcHoBHOE
ypaBueHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

38

Penrenue 3amau «OcHOBHOE
ypaBHenue MKT raza»

39

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JBU)KEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e



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

40

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

41 Pemenue 3agaq «I'a30BbIe 3aKOHBDY
JlaGopaTtopHnast pabota No3
42 «HccnenoBanue 3aBUCUMOCTH MEXTY
napameTpaM# COCTOSHUS
pa3peKEHHOTO Ta3a
M3onporneccsl B HACAIBHOM ra3e u ux bubmumoreka [IOK
43
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHEeprus
TEPMOJUHAMHYECKON CHCTEMBI 1
crioco0On! e€ m3meHenus. KoanuecTBo bubmuorexa [JOK
44
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHs OJJHOATOMHOTO UICATLHOTO
rasza
bubmuorexa [JOK
45 Buap! Temonepenaydu
A pel https://m.edsoo.ru/ff0c5c36
16 KomuuaectBo Temnorel. @azoBbie bubmuorexa [JOK
MEPEXOIBL. https://m.edsoo.ru/ff0c6708
47 Pemenne 3amau «Pa3oBrle
MIEPEX 01D
KonudecTBo TEIIoThI Ipu
48 Temionepenaye. A I/Ia6:THBII71 bubmorexa [TOK
PEAATE. AN https://m.edsoo.ru/ff0c5¢36
npoiiecc
49 [TepBblit 3aKOH TEPMOAMHAMUKH U bubmuoreka [IOK
€ro NPUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTh MmporieccoB B
50 pu (I)) e. Bropoii I;aI]jOH bubmorexa LIOK
PHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN
51 [Mpunuun neiictus u K11 rernoBoit bu6mmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MAIITUHBI https://m.edsoo.ru/ff0c600a
52 [ukn Kapno u ero KI1/]
53 DKOJIOTHYECKHUE TTPOOIEMBI
TEIJIOOHEPTETUKH
54 O6o6mmarmuil ypok «MoekyspHas bubnnoreka [HOK
¢dusnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
55 [TapooOpa3oBaHre U KOHIEHCAITUSA. bubnnoreka [HOK
Hcnapenue u KAnexHue https://m.edsoo.ru/ff0c63b6
AOCOoNIOTHAS 1 OTHOCHUTEIIbHAS
56 BIIAKHOCTH BO31yxa. HachIeHHbBIN bubmorera [JOK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmo e Tesa. AHHU30TPO
57 enoterm apmerasnon Tt Butmaorexa LIOK
P ) A https://m.edso0.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl
bu6mmoreka [IOK
58 YpaBHeHHe TEII0BOroO OanaHca https://m.edso0.ru/f0c6820
KoHTtponbhas padota Ne3 mo teme
59 «MOJ‘FCK s Hz;l ¢u3uka. OCHOBBI bubnuorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
Dne 3a en. Die €CKH
DAL, A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUATIEKTPUKH H
61 H(I))J'I HHOBO HI/?KI/I 3aK(I:))H COXpaHEHUS bubmorexa OK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsia
62 B3aumonelictBue 3apsa10B. 3aKoH bubnnorexka [JOK

Kynona. ToueuHslil 2neKTpUYECKU

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

3aps

63

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHImn cynepnosunuu
ANEKTPUYECKHUX ToneH. JInnun
HaIPsHKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

64

Pemenue 3anau «3akon Kynona.
[TpuHIMI Cyneprno3UIIMKU OIS

65

Pabota cuit sneKTpoCcTaTH4ecKoro
noiia. ITorennman. Pa3nocts
IMOTEHIIUAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

66

Pemenne 3agau «[lorenuuan. Padbora
CHJI DJIEKTPOCTATHYECKOTO TIOJISD»

67

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[PI&]'ICKTpI/I‘leCKaH IMPOHUIACMOCTDb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

68

OnexrpoéMkocTs. Konnencatop

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

69

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsKEHHOTO KOHZIEHCATopa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0

70

JlaGopatopHas pabotaNe4
"N3mepeHune 21IeKTPOEMKOCTH
KOHJeHcaropa"

71

[TpuHIUIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
amnmapara, CTpyMHOro IpHHTEpa.
DJIEKTpOCTaTUYECKas 3alIUTa.
3a3eMyIeHHE SIEKTPONpUOOPOB

72

VYpox 0600meHus «IITEKTPOCTATUKAY



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

73

DJIEKTPUUYECKUH TOK, YCIOBUSA €0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

74

Pemenue 3agau «3axod Oma s
y4acTKa [enu

75

HOCJ’Ie,I[OBaTCJ'IBHOC, nmapajujicjibHOC,
CMCIIaHHOEC COCAMHCHUC
IMPOBOAHUKOB.

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

76

Pemenue 3amau «CwMmenranHoe
COCAUMHCHUC ITPOBOJHUKOBY

77

JlabopaTtopHas pa6ota Ne5
«I/I3yquHe CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

78

PaboTa 1 MOIIIHOCTP AJIEKTPHYECKOTO
Toka. 3akoH Jlxoyins-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

79

Pemenune 3anaq «3akoH JHxoyms —
Jlenua»

80

3axoH OMa 71 OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHHUE.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

81

Pemenue 3amau «3akon OmMa st
MOJIHOU LICTIH»

82

JlaGopatopHast pabota Ne6
«M3mepenne D/1C ncrounnka Toka u
€ro BHYTPEHHETO COITPOTUBIICHUS

83

Pemenue 3amau «DIeKTpocTaTUKA.
DIIEKTPOAMHAMHKA»



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

84

Kontposnbnas padora No4
«INeKTpocTaTUKa.
DNEKTPOIUHAMUKA

85

DnEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

86

DJIEKTPUUYECKU TOK B BaKyyMe.
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB

87

HOJ’IyrIpOBOI[HI/IKI/I, HX cOOCTBEHHAI U
IMpUMCECHasd IMPpOBOANMOCTD.

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

88

CaoiicTBa p—N-niepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPHI

89

DJIEKTPUUYECKUI TOK B paCTBOpax U
pacriuiaBax 3JeKTPOIHUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
DIIEeKTPOIHN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

90

Pemenue 3amau ((3J'ICKTpI/I‘-IeCKI/II71 TOK
B XKHIAKOCTAX»

91

DIIeKTPUUECKH I TOK B Ta3ax.
CamocTosTeTbHbIN U
HECaMOCTOSITEJIBHBINA pa3psl.
Momnnus. [lnazma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

92

DneKTpuuecKue mpruOopsl U
YCTPOWCTBA U UX IPAKTUYECKOE
npumeHenune. [IpaBuna TeXHUKH
0e301macHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

93

Ob6o06maromuit ypok
«DNEKTPOIMHAMHKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

94 O6o0matromuii ypok «MexaHuka 1
95 O6o6mmarmuii ypok «OcHoBsl MKT 1
BEIECTBAY»
O06o0maromuii ypok
96 1
«TepMoauHAMUKAY
Htorosas koHTposbHas paboTaNeS 3a
97 1
Kypc ¢usuku 10 kmacca
98 O6o6marmuii ypok mo temam 10 1 bubnnoreka [JOK
KJracca https://m.edsoo.ru/ffOc8f6c
99/100 Pewienye xauecTBEHHBIX 3a4a4 2
101/102 IToBTOpenue, o606menue. Padora ¢ 5 bubmmnorexa LIOK
TEKCTaMH. https://m.edsoo.ru/ffOc8f6c
O01mee KOJIHIECTBO YACOB 110 102

nporpamme



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Hara uudgposbie
Ne n/n Tema ypoxa Kontpousbnbie | IlpakTuyeckue
Bcero u3ydeHus | oOpa3oBaTejibHbIe
padoThI padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U KX
B3auMoJieicTBre. MarHuTHOE
1 nosie. Bektop MarHutHOM 1 bubmorexa LIOK
) p . https://m.edsoo.ru/ff0c9778
UHAYKUUU. JIMHIY MarHUTHOU
WHIYKIAW
MarauTHoe 1nosie nNpoBOJHUKA C
ToKOM. OnbIT DpcTeaa. bubmuorexa [IOK
2 . 1
B3anmoaeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas paboraNel
3 «M3 zeHHIZ MaFII){I/ITHOFO oJst 1 1 bubmmorexa TOK
Y https://m.edsoo.ru/ff0c98fe
KaTYLIKH C TOKOM»
JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmrepa. JlaboparopHast paboTa bu6muoreka [JOK
4 . 1 1
Ne2 «ccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamMKy
C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBUKYIIYIOCS 3aPSKEHHYIO 1 bubmuorexa [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
MarnuTtHble CBOMCTBA BEIIECTRA. 1
7 DNIeKTpOMarHuTHasE WHIYKITHS. 1



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

IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Dapagest

Pemenue 3amau
«DNEKTpOMarHUTHAST HHIYKIIUS

JlaGopaTtopnast pabota No3
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)Y

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

10

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. I/C
CaMOMHAYKUUU. DHEPrust
MarHUTHOTO TOJIs1 KaTYLIKHU C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

11

TexHu4eckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOJBUIaTEeNb, YCKOPUTEIU
JJIEMEHTAPHBIX YaCTHIL,
WHIYKIUOHHAs [1eYb

12

O6o0maromuii ypok
«Mar»guTHoe 1I0J1€E.
3J'I€KTpOMaFHI/ITHa$I I/IH}lyKHI/ISI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

13

Konrtponsnas padora Nel
«MarnaurtHoe 1noie.
ONEeKTpOMarHuTHasE UHIYKIHUS

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

14

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.

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



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

[IpeBparenue sHepruu

15

Pemenue 3amau «MexaHnyecKkue
KoJIe0aHusD»

16

JlaGopaTtopnas paboraNe 4
«HccnenoBanue 3aBUCHMOCTH
NIepUOJIa MAJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

17

KonebaTtenbHbIi KOHTYD.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KoJIeOaHMs B MACaTbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaJOTHs MEX1y
MeXaHUYECKUMH U
3JICKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb820

18

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
ujeabHOM KoJleOaTeTbHOM
KOHTYpE

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb9c4

19

IIpencraBienue 0 3aTyxarmux
KosieOaHusx. BeiHy X 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbb86

20

Pemenue 3amau
«DJIEKTPOMarHuTHHIE
KOJIeOaHUS»

21

IlepeMeHHBIN TOK.
CuHycouanbHbIN NepeEMEHHBIN

bubanoreka [JOK
https://m.edsoo.ru/ffOcbd34



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

TOK. MOH_IHOCTB IEPEMEHHOTO
TOKa. AMHJ’II/ITy,Z[HOG u
z[eﬁCTBy}omee 3HAa4YCHUC CHUJIbI
TOKa W HAITPSAXKCHHUA

22

Pemenue 3agau «rnepeMeHHbIN
ANEKTPUYECKUN TOK»

23

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AEKTPUYECKON SJHEPTUU

24

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEepaTopa
MIEPEMEHHOT0 TOKA, JIMHUM
3JeKTponepeay

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

25

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbsTypa ncnonp3oBanus
AIEKTPOIHEPIUH B
MMOBCEIHEBHOM KU3HU

26

MexaHn4yecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JInvHa BoJiHbL. [lonepeyunsie u
MIPOJIOJTHHBIE BOJTHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

27

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

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

28

SJ'ICKTpOMaF HHUTHBIC BOJIHBI, UX
CBOICTBA U CKOpPOCTh.

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

29

[IIkana 3neKTPOMarHUTHBIX



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

BOJIH

30

[IpuHIMIIBI paIHOCBA3U U
TEJICBUCHUSL.

31

Pa3zButune cpencTs cBs3H.
Pagunomokaryst.

32

Pemenue 3anau «Konedauus u
BOJIHBD)

33

Kontponsnas padoraNe 2
«Koebanud 1 BOJIHED)

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

34

[IpssmonuHelHOE
pacrnpocTpaHeHHUE CBETA B
OHOPOIHOM cpene. ToueuHblid
UCTOYHHMK cBeTa. JIyu cBeTa

bubmnoreka IIOK
https://m.edsoo.ru/ff0cd350

35

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
n300pa’keHH B IIIOCKOM
3epKaje

bubmnoreka IIOK
https://m.edsoo.ru/ffOcd4e0

36

IIpenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbIN yroa NOJIHOTO
BHYTPEHHEI0 OTPAKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcd7{6

37

Pemenue 3amau «3aKOHBI
MNOBCACHUA CBCTaA»

38

JlaGopatopHas pabotaNe5
«M3mepenne nokaszaress
NPETOMIICHUS CTEKIIa»

but6mmorexa [IOK
https://m.edsoo.ru/ffOcd67a

39

JInnzel. ®opMysia TOHKOW JIMH3HI.
YBenuyeHue JTuH3bI

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

40

[Toctpoenue nzo0pakeHuii B



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

JINH3C.

41 Pemenue 3anau «JIuH3b»
JlaGopaTopnas pabota Ne6
42 «HccnenoBanue CBONCTB
M300paKCHHUH B JIMH3AX)
43 Hucniepcus cBera. CiiosXHbIM
coctaB Oemnoro cBeta. L[BerT.
JlabopaTtopHnast pabota No7
44 «Habmonenne nucrnepcun
CBETa»
bubnuorexa [JOK
45 Nurepdepenuns crera.
pdepern https://m.edsoo.ru/ff0ced22
46 [Tpumenenne uHTEpHEpEHIINN
47 Judpakmnus ceera. bubmuoreka [IOK
Hudpakuonnas pemerka https://m.edsoo.ru/ff0ced22
JlaGopaTopHas pa6ota Ne8
48 «3mepeHne UIMHBI CBETOBOM
BOJTHBDY
49 [Toniepe4HOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
50 YCTPOWCTBA U YCIOBHS MX
0e30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
51 KJIACCHUYECKON MEXaHHUKH. but6mmorexa [IOK
[TocTynaTel cnenuanibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIFHOCTU
52 OTHOCHTEIHLHOCTD bubmuoreka [{OK

OIHOBPCMCHHOCTH. 3aMe)1neH1/Ie

https://m.edsoo.ru/ffOcfa42



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

BPEMCHH U COKpAIICHUEC NJIMHBI

OHeprus U UMIYJIbC
pENATUBUCTCKON YacTulpl. CBs3b

but6mmoreka [IOK

>3 MAaccChl C SHEPIUeH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
Kontposbnas padota Ne3

54 «OHTII?IKa OCHI())BBI CreIUaaIbHON bubmorexa [JOK

) 1 https://m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCUTEILHOCTH»
®oronbl. Popmyiia [1nanka. bubnmnoreka HOK

55
DHeprus U UMNyJiasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE

56 q)OTgaq)(beKTa OHI)II[TLI AT bubmorexa [IOK

' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.

57 VYpaBHeHue DUHIITEIHA 1151 bubmuorexa [IOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay gororpdexra

aBneHue ceera. Onpith [1. H.
58 fI[e6e eBa. XUMHUECKOe bubmorexa [JOK
N JleBa. https://m.edsoo.ru/ff0d04a6
JIeHICTBHE CBETA
TexHu4eckue ycTpoicTsa u
MpPaKTUYECKOe TPUMEHEHHE:

59
¢doTorIeMeHT, POTONAaTUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/

60 Pemenue 3agay mo TeMe bubnunorexa LIOK
«DJIeMEHThI KBAHTOBOM ONTHUKU» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbBITHI

61 Pesepdopna no paccesturo o- bu6muoreka [JOK

JacCTuIl. HJIaHCTapHaSI MOACIIb
aToMa

https://m.edsoo.ru/ff0d091a



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK

62 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norjiomeHme
(OTOHOB MpH MEPEX0/Ie aToMa C bubnuorexa LIOK

63 ]

OJHOI'0 YPOBHSI YHEPIUH HA https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl crieKTpoB
BonHoBBIE CBOMCTBA YacTHII.
Bonns! ae bpoiins.
64 Kopm ci nﬂp HO-BOJIHOBOI bubnmorexa LHOK
PHyCKyTIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3TyUYCHHE
65 Jlazepsr.
OTKpbITHE PAIUOAKTUBHOCTH.

66 OmwiTel Pesepdopaa mo bubnmnoreka [HOK
ONPEAEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TYyUYEHUS
CsoticTBa anbda-, 6era-, ramma-

67 u3nyueHus. Bnusaue
pPaZ0aKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
IIpaBuna cmemienus. Ilomydenue

68 HI;[ I/IMeHeHI/II: a I/IOS.KTI/I}],BHLIX bubmmorexa TIOK

P pa https://m.edsoo.ru/ff0d1162
W30TOIIOB.

69 3aKOH paJIM0aKTUBHOTO pacmaja.

70 SAnepubie peakuu. OTKpbITHE bu6muoreka [JOK
IIPOTOHA U HEUTPOHA. https://m.edsoo.ru/ff0d1162

71 OHeprus CBA3U HYKJIOHOB B Spe bubmmorera TIOK

p y APe. https://m.edsoo.ru/ff0d1356

72 [lennas sinepHas peakuus.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

73

Snepnsiii peaktop. [Ipodaemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKTHI AICPHON IHEPTETUKHI

74

TepmosiiepHbIe peakuu.

75

DneMeHTapHbIC YaCTUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS ¥ pETUCTPaLUU
3JIEeMEHTAPHBIX YACTHII.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

76

Kpyrusliii cron
«DyH1aMEHTaJIbHbIE
B3auMoiericTBusl. EquHCTBO
(U3UYECKON KapTHUHBI MUPAY

77

Bup 3Bé3nnoro neda. Co3sesnus,
SIPKHUE 3BE3BI, TIJIAHETHI, X
BUINMOEC IBHKCHUE.

78

CoiHeuHas cucrema. Majble
testa COTHEUHO CUCTEMBI.

79

COJ'IHI_[C. ConHeuyHast aKTUBHOCTb.

Ncrounuk sHeprun CosHua U
3BE3

80

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IbI
[JIaBHOM TOCJIE10BAaTEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE31.

81

CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKIECHUU U SBOJIOLUU
CouHIta 1 386311

82

Mineunsiii [IyTs — Hama
I'anakTtuka. IlomoxxeHue u
nemkenne Comnnna B ['anakTuke.



https://m.edsoo.ru/ff0d0e38

lNanaktuku. Y€pHbIE IBIPHI B
Apax TajJaKkTUK

83

Bcenennas. Pa3beranue
ranakTuk. Teopus bonbiioro
B3pbIBA. PENIMKTOBOE M3IIy4YeHHE.
Meraranaktuka

84

Hepemennsie mpo6iieMsl
aACTPOHOMHUHU

85

Kontponbnas pabota Ne4
«NeMEeHThI aCTPOHOMHH U
acTpou3uKN»

86

Ob6o06maromuii ypok. Poib
(U3HUKN U aCTPOHOMHH B
3KOHOMHYCCKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
yeJioBeKa

87

O6o06matomuii ypok. Ponb u
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

88

Ob6o6maromuit ypok. Posb
¢dusmueckoit Teopun B
(opMUpPOBaHUY MTPECTABICHHHA
0 (PU3UYECKON KapTHHE MUPa

89

Ob6o6maromuit ypok. Mecto
(u3rYeCcKOit KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHbIX
IpE/ICTaBICHUH O IPUPOJIE




O6o0maromuii ypok. MarautHoe

90/91 noJie. DJIEKTpOMarHuTHas 2
WHIYKIIHS
PesepsHblit ypok. OnTuka.
92/93 OCHOBBI CIICIIUAIEHON TEOPHH 2
OTHOCUTEIILHOCTH
Pesepnbiii ypok. KBanToBast
94/95 (1)1/13151(& BJ?I]:MCHTBI aCTPOHOMUU 2 bubmorexa HOK
https://m.edsoo.ru/ff0d1784
U acTpoU3UKN
HtoroBast KOHTpoIbHAs paboTa
96 1
No5 o Temam 11 kiacca
O6o06maromuii ypok o Temam
97 1
11 kmacca
98/99 Pemenye xauecTBEHHBIX 3a4a4 2
100/101/102 [ToBTOpenue, 0600IIEHUE. 3
Pabora ¢ Tekcramu.
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usmka, 10 knacc/ Msikummes I'.., Byxosnes b.b., Corckuit H.H. nmon penakuueii [lapdentreBoit H.A., Axunoneproe oomecTBo «M3maTenbscTBo
«IIpocsemenuey, 2020
» ®usmka, 11 kmacc/ Mskumes ['.J1., Byxosues b.b., Yapyrua B.M. nox penakuueti [TapdentoeBoii H.A., AkunonepHoe o61iectBo «M3maTenbcTBo
«IIpocsemenney, 2022

A.I1L. PeivkeBuu. COopHuk 3amad no gusmuke. M.: «dpodar, 2020 .
COopHuk 3ana4 no ¢pusuke st 9 — 11 knacco. CoctaButens ['.H. Crenanosa. M.: «IIpocseuienue», 1996 r.

3ananus oOpa3oBarenbHOro nopraia Pemry EI'D

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

I".S1. Msxues, b. b. Byxosues, H.H. Corckuii ®usuka 10 k. @usuka 10 kinacc. bazoBslit 11 yriayOieHHblil ypoBeHb. YueOHUK. MoCKBa.
[Ipocsemenue, 2020

I'.4. Mskumes, b.b. byxosines, B.M. Hapyrun ®@u3snka 11 knacc. ba3oBslii u yriryosieHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020
A.I1. PermkeBud. CoopHUK 3a1a4 110 ¢usuke. Mocksa, [poda, 2005 - 2019 1.

Coopnuk 3amay o gusuke mst 9 — 11 kmacco. Cocrasutens [.H. Crenanosa. M.: «IIpocsemenuey, 1996 r.

10.A. Caypos. ®usnka. [Tloypounsie pazpadotku. 10 kmacc. [Tocobue mist oOmeodpazoBarenbHbIXx opranu3amnuii. Mocksa. [Ipocsemnienue. 2015



10.A. Caypos. @usuka. [Toypounsie pazpaborku. 11 kiacc. [Tocobue st 061eo6pazoBaTenbHbIX Oprann3anuii. ba3oBblil n yriryOaeHHBIH ypOBEHb.
Mockaa. [Ipocsemienue. 2017 r.

COOpHUK TECTOBBIX 3a/laHui JI1 TEMAaTUYECKOT0 U UTOroBoro koHTposs. dusuka 10 knace. M.: «MuTennext-Lentp», 2004 r.

C.M. Angpromeukut, A.C. CnyxaeBckuil. ®usuka. «k KOHCTpyKTOp» CaMOCTOATENbHBIX U KOHTPOJBHBIX padoT. 10 — 11 kiaccsl.

[Tocobue st yaureneit. M.: IIpocsemmenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

XKusas pusuka: ooyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusuku ¢ ucnosb3oBanueM Mutepuera. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusmka: KoeKus onbIToB. http://experiment.edu.ru/

du3snka: 3JeKTPOHHAs KOJUIEKIHs onbIToB. http://www.school.edu.ru/projects/physicexp
Karanor ccbutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys

Becratubie oOyuarorue mporpammel 1o ¢usuke http://www.history.ru/freeph.htm
JlaGopatopuble paboTsl 1o pusnke. Bupryansnsie 1aboparopasie padboTsl. http://phdep.ifmo.ru
AHumanus Gpu3nueckux mporeccoB o0ObsicHeHusMu. http://physics.nad.ru

dusnueckas >anuknonenus http://www.elmagn.chalmers.se/%7eigor



http://www.elmagn.chalmers.se/~igor

ITOJIE3HBIE CCBUUIKM CETU UHTEPHET

http://irodov.nm.ru/ - Ha sTom caiite coOpaHbl perieHus 3aaa4 1o pusuke u3 yueonunka Mpogosa. Ciucok Gpu3nuecKux KOHCTaHT. POpPyMBI 110
yueOHBIM MaTepHaIaM.

http://fizik.bos.ru/ - Caiit nocsiien kypcy ¢pusmnku 001eo0pa3oBaTesibHOM MIKOJbI. L{enb: 001er1uTh MOAroTOBKY y4yauiuxcs K dK3aMeHaM
http://www.acmephysics.narod.ru/ - Beicmas ¢usuka: @usrka ¢ 3aBUCHMOCTBIO 3apsaa OT CKOPOCTH, CBEPXCBETOBBIMH CKOPOCTSIMHU U 6e3
3aMeJICHUs] BDEMEHH.

http://www.edu.ioffe.ru/apple/ - Bupryansusiii ki1y6 ¢usuku "HeroToH».

http://metodist.il.ru/school.shtml - "Metoauct.Py" - Meroauka npenogaBanus Gpu3nuky. [1onbITKAa CBECTH BOSAMHO HH(OPMAIIHIO 110 METOIUKE
npernoiaBaHus (PU3HNKH.

http://www .kiae.ru/ - "KypuaToBckuii HHCTUTYT" - pOCCUICKUI Hay4dHbIi 1IeHTp. Hampasienus pabotel. Bubarorpadus omyOInKoBaHHBIX paboT.
http://www.convert-me.com/ru/ - IHTepaKTHBHBIN KAJIbKYJISTOP U3MEPEHUMN - CHCTEMbI U3MEPEHUI

http://www.decoder.ru/ - Jlekoaep eAMHULL K3MEPEHHSL.

http://www.edu.delfa.net:8101/ - Kabuner ¢pusuku Cankr-IlerepOyprckoro YHuBepcuTeTa neiarorndeckoro macrepersa. [loesnas uadopmarus
JUISL YIUTECH U YUCHUKOB, POJAUTEIICH U METOAKUCTOB.

http://nrc.edu.ru/est/r2/ - "Kaptuna mupa coBpemennoi ¢pusuku’ - Kiaccuyeckas Gpusuka u Teopusi OTHOCHTENbHOCTH. KBaHTOBasi MEXaHHUKa, ee
HHTEpIpeTalus. DIeMEHTAPHbBIC YaCTHIIBL.

http://www.icp.ac.ru/ - UactutyT npobiieMm xumudeckoi pusuku. OTUeThl O CUMITO3UyMaX, KOHPEPCHIIUAX, CEMHUHAPAX, pe3ysibTaThl padoTh (1995-
1998), Hay4HbIe yOJIUKAIUH.

http://mechanics.hl.ru/ - Mexanuka. - Marepuain mo 00JbIIHHCTBY TeM, H3y4aeMbIX B 9 kinacce. Kunematuka, JlnHaMuka, 3aKOHBI COXpaHEHUS,
MexaHndeckue KosebaHust U BOJIHBL, Borpock! k ax3ameny. ['puropuit Octep "COopHUK 3a1a4 10 pusuke (PpparMeHTs)".
http://ivsu.ivanovo.ac.ru/phys/ - DToT pecypc npeaHasHaueH yUeHUKY, CTYACHTY, YUYUTEII0, MPEIOIaBaTeli0 By3a, HAy4HOMY PaObOTHUKY M IIPOCTO
YeJI0BEKY, HHTEPECYIOIEMYCs (PU3NKOIA.

http://www.fizika.ru/ - Caitt anst yuamuxcs v npernojaBatesneid Gu3uku. 37ech pa3MenieHbl y4eOHUKH GU3UKH Ui 7, 8 1 9 KI1accoB, COOPHUKH
BOIIPOCOB | 33J1a4, TECTHI, ONIMCAHHS JTA00OPAaTOPHBIX PadOT, TEMaTHUECKHE U MOYPOUYHBIE IUTaHBI, METOANYECKUE Pa3pabOTKH.
http://www.spin.nw.ru/ - ®usuka s mkon yepe3 Uutepuer. [IpenogaBanue pusuky, nosaesnas HHGOPMAIUS LIS TPETIOIaBATENICH 1 yJaIiuXCsl.
http://www.karelia.ru/psu/Chairs/KOF/abitur/ - TIporpamma AUCTaHIIMOHHOTO OOYYEHHUS MPeIHa3HAUYEHA 11 CAMOCTOSATEIbHOM MOTOTOBKH
aOUTYpUEHTOB 1O (U3UKE C MOMOIIBI0 KOMIIbIOTEpa U ceTelt IHTepHeT.

http://www.infoline.ru/g23/5495/physics.htm - Auumanus pusnyeckux mpoieccos - Ha caiite pazmenieHbl MyIbTOUIEMBI C GU3NIECCKUMHU
MPOIIECCAMU U JIaHbl TeOpeTHUECKUe 00bsicHeH . OYeHb MOKA3aTeIbHO U MOYYUTEIBHO.

http://physicomp.lipetsk.ru/ - Dnexrponsslii xxypHan "®uznkom" - MaTepuaibl Ui U3y4eHUs! PU3NKH.

http://xpt.narod.ru/ - TIpoBepka 3HaHUI yYaIIUXCs MO MIKOJIBHOMY KypCy (DM3HMKH. IIKOJLHUKOB 8-11 KJ1accoB, a Tak)Ke 3HATOKOB (PM3HUKU U
MaTeMaTHKH.
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