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IHosicHuTeIbHAA 3aNIUCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHMH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHONW MpPOTPaMMBL,
npencrasieHHbix B @I'OC COO, a takke ¢ yuéroMm (enepanbHOil pabodell mporpaMMbl BOCHUTAHUS U
KOHIIETILMY IpernoiaBaHus yueOHoro npeaMera «®Pu3nka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
denepanyu, peaau3yoLMX OCHOBHbIE 00pa30BaTEe/IbHbIE IPOrPAMMBI.

Coneprxanue mporpammsl 1o (PU3KMKE HANPaBICHO HAa (POpMUPOBAHHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusM PI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMEeTHbIM pe3ylbTaTaM OOy4eHHus, a TakkKe
YUUTBIBAET HEOOXOAMMOCTh peajH3allid MEXIPEJAMETHBIX CBsi3ed (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHBIMH TIpeaMeTaMu. B Hel onpenenstoTcs OCHOBHBIC LETH M3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o01ero o0pazoBaHusl, INIAHUPYEMbIE PE3yIbTaThl OCBOEHUS Kypca (PU3MKH: JTMYHOCTHBIE, METAIPEAMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIBTATHI 10 rojlaM 00yUEHUs;

e cojaepxaHue yueOHoro npeamera «Pusukay» 1no rogam o0yyeHHUs.

du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE yUEOHOTO MpeaMeTra
B ILIKOJIE, BHOCUT CYIIECTBEHHbII BKJIaJ B CHUCTeMY 3HaHUH 00 okpyxkatomeMm mupe. IIkonpHBIH Kypc
¢u3uKn — cucTeMooOpa3youil Uil €CTECTBEHHO-HAYYHbIX Y4eOHBIX MPEeIMETOB, MOCKOJIBKY (pu3nueckue
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosiorueii, pusndeckoi reorpadueii
u actpoHoMueil. Mcmonp30Banue W akTHBHOE MpHUMEHEHHE (QU3NYECKUX 3HAHWUN ONpEIeNseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIUH B chepe 3HEPreTHKHU, TPAaHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4eHUs
HOBBIX MaTepHaJlOB C 33JaHHBIMU CBOWCTBAMM U Jpyrux. M3ydyenue pu3MKH BHOCHT OCHOBHOM BKJIA[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4aroImuXcs, B GOPMUPOBAHNE YMEHHUH TPUMEHSTH
Hay4YHBI METOJI TO3HAHUS MPU BHIIOJHEHUH UMHU YYEOHBIX UCCIIEI0BaHUM.

B ocHOBY kypca (hu3uku Ui ypoOBHS CpeiHero o0Iero o0pa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEHM KypcC SBJISETCS JIOTUUECKU 3aBEPILIEHHBIM, OH COACPKHUT
MaTepuai U3 BceX pa3zesioB (U3KKH, BKIIIOUAET KaK BOIPOCH! KJIACCUUYECKON, TAK U1 COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (QU3HMKH OOBETUHEH BOKPYT
¢usnyeckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus npeamnoiaraeT UCIoib30BaHHE TYMaHUTapHOTO MOTEHIHaIa
¢u3nyecKoil HaykM, OCMBICICHHE CBSI3M pa3BUTUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce QU3UKU mpeanojaraeT 3HakKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COJEpPKaHUS, MOCBSIIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
TaKxke 00CyKAeHUs TPoOIeM pallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOH Oe30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (pPU3UMKHM Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHUS SBIISIOTCS
¢usnueckue reopun (GopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpe MOCTPOCHUs (PU3HMUECKON TEOpUHU, pOJIn
(byHIaMEHTAJIbHBIX 3aKOHOB W TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMPUPOJE, TpaHULAX
IIPUMEHMMOCTH TEOPUM, AJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-eTeIbHOCTHBIM TMOAXO0Jl B Kypce (U3MKKM peann3yeTcss Mpekae BCero 3a Cuér
OpraHM3aliy SKCIEPUMEHTaIbHON edaTenbHoCcTH oOydarommxcs. /s 6azoBoro ypoBHS Kypca (Gpu3uKu —
3TO HCIIOJIb30BAaHHE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1aOOpaTOPHBIX PadoT,



KOTOpBIE B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTHYECKUX padoT.
Boigenenne B yKa3aHHOM IiepeyHe JIabopaTOpHBIX pPadOT, MPOBOJUMBIX MJii KOHTPOJS U OLICHKH,
OCYILECTBISICTCA YYaCTHUKAMH 00pa3oBaTEIbHOIO Mpolecca MCXOMAS U3 OCOOCHHOCTEH IUIAHMPOBAHUS U
ocHamieHus: kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIIUMHCS YMEHHUSIMH
MPOBOANTH KOCBEHHbBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEIUYMH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHWE YJENseTCs PEIICHUIO0 PACYETHBIX M KAueCTBEHHBIX 3amad. [Ipu sTtom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
MPUMEHSTh W3YYEHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfena Kypca, TaKk U HHTErpupys
3HAHUA U3 Pa3HBIX pa3ziesoB. J[s KauecTBEHHBIX 3aJau MPUOPUTETOM SIBIIAIOTCS 3aJaHMs Ha OOBSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUICH KU3HU, TpeOyromue BpIO0pa PU3NIECKOit
MOJIEJIN JJISl CUTYalluH MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmMu PI'OC COO k MarepuHaTbHO-TEXHUYECKOMY OOECIICUEHUIO
yueOHOro mpoiiecca 0a30BbIil ypoBeHb Kypca (PU3UKU Ha YpOBHE CpeIHEro ooumiero oopazoBaHUs JOJKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KabuHeTa (DM3MKH WIM B YCJIOBHUSAX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO UKJIA. B kKabuHeTe (GU3HKHU JODKHO OBITH HEOOXOIMMOE JTA00paTOPHOE
0o0opynoBaHuUE I BBIIOJIHEHUS YKa3aHHBIX B IporpaMmme mo Gu3uKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
J€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpanmoHHOe 000pynOBaHHE (HOpMHUPYETCS B COOTBETCTBUM C TNPHUHIMIIOM MHHHUMAJBHON
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOYEBBIX
JIEMOHCTpPALIMA 1711 UCCIIEIOBAHMS N3Y4aeMbIX SBICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MMPUMEHEHHI.

JIaGoparopHoe 00OpymOBaHHE sl YYCHHMYECKHX TMPAKTHUECKUX padoT QopMmupyeTcs B BUIC
TEMATUYECKNX KOMIUICKTOB M OOECIIeYMBAETCS B pacdy€ére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
Tematuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHHS OJIKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUU aHAIOTOBBIX U HU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B
BU/JIE IUPPOBBIX J1a00paTOPUIL.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHHE WHTEpeca W CTPEMJICHHsS OOyJaromWXCsi K HAYYHOMY HW3YYCHHIO TPUPOJIEI,

pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJACTABICHUI O HAyYHOM METOJIe MO3HAHHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YCHUS OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKHY;

e (opMHuUpOBaHHE YMEHHI OOBICHSATDH SBJICHUS C UCIOIB30BAHUEM (DM3MUYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il Pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTHH.

JlocTHKeHHEe ITHX Iesiel 00ecrieqnBaeTCs pelIeHueM CIeAYIOMIMX 3a]au B Ipoliecce U3yueHHs Kypca

(bU3MKN Ha YpPOBHE CpeHEro oo1ero oopa3oBaHus:

e 1puOOpeTeHHe CHUCTEeMbl 3HAHMM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJTIOYAst MEXaHUKY, MOJIEKYISIPHYIO (DPU3UKY, HIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3HKY M SJIEMEHTHI
acTpo(U3UKH;

e (opMHUpOBaHHE YMEHHH TPHUMEHATh TEOPETUYECKHE 3HAHUSA JUISI OOBSICHEHHS (PU3UICCKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB pEIICHHs pa3IMYHBIX 33]ad C SIBHO 33JaHHOW (HPU3MYECKON MOEIBIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHUe (U3NYECKOH MOJEeNH, aJeKBATHOM YCIOBHIM
3aJauu;



e TmoHUMaHWEe (U3MYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHUCTB W
TEXHOJIOTUYECKHX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPEY;
® OBJAJCHHE METOJaMU CAMOCTOSITENIBHOTO IIJIAHHUPOBAHUS W MPOBEICHUS  (DU3MUECKHX

OKCIICPUMCHTOB, aHajlu3a W HHTCPpHIpETALUU I/IH(bOpMaHI/II/I, onpeaciICHrusd OOCTOBECPHOCTU
IIOJIYYCHHOI'O pE3yJiibTaTa,

® CO3JaHHuc YCJIOBI/Iﬁ JI1 pa3BUTUA YMCHI/Iﬁ HpOBKTHO'HCCHCHOB&TCHBCKOﬁ, TBOp‘lCCKOﬁ
JACATCIIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHB) HAa YPOBHE CPEAHEro odiiero oopasoBanust oTBoaAUuTCs 136
yacoB: B 10 kiacce — 68 wacoB (2 uwaca B Henento), B 11 kiacce — 68 wacoB (2 uvaca B HEJIENIO).
B cooTBercTBHM C KaleHIapHBIM rpadMKOM M pacnucaHueM ypokoB Ha 2024-25 ydeOubrii rom MbOY
Vioraenckoin COIIl paGouas mporpamma Oyner BbimosiHeHa B 10 kimacce 3a 67 4acoB 3a CYET COKpPAIICHUS
ypoka pe3epna, B 11 kiacce - 3a 68 yacos. Mtoro nonyyaercs 135 yacos
Coaepixanue o0yueHust
10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®duzuka — Hayka o npupoze. Hayunsie MeTo bl MO3HAHUS OKpYsKarolero mupa. Pois skcriepuMenTta u
TEOpUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3ndeckux sBieHUN U mporeccoB. Hayunbie rumortesbl. Ou3nueckue 3aKOHbBI U
Teopuu. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHOH KapTUHBI MHUPA, B MPAKTUYECKOM
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu

AHanorobie u U(PPOBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXaHU4YeCKOTro JBWkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemerienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKIUU Ha OCH CUCTEMBI KoopAuHAT. CliojkeHne NepeMEIIeHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJMHEWHOE IBMKEeHHE. ['pa@uKu 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMEIICHHS MATEPUAIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiiHoe nBuxeHue. [[BHkKeHWE MAaTepUaTbHOM TOYKHA MO OKPYXHOCTH C IMOCTOSHHOW MO
MOJYJII0O CKOpPOCTBbIO. YTJIOBas CKOPOCTh, IJIMHEWHas CcKopocTh. Ilepmon u dacrtora oOparieHus.
[leHTpOCTpEMUTETBHOE YCKOPEHHUE.

TexHHMUecKue yCTpONCTBA U MPAKTUUECKOE MPUMEHEHUE: CIIUJIOMETP, IBHIKEHHE CHAPSI0B, LIETIHbIE U
pEMEHHBIC TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPAs KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHus CBOOOHOTO ITaICHUS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXAY MYTSAMH, MPONWICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIC PABHbBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenue NBUKEHUS MIAapUKa B BI3KOW KUJKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPU30OHTATBHO.

Tema 2. /lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. IlepBsiii 3akoH HeroToHa. MIHEepunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Tpunuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa 11 MaTepranbHOM TOUKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckosbxeHus, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUS U cuia TpeHus nokos. Koapduuuent tpenus. Cuna cOnpoTHBIEHUS IPU JBM)KEHUU Tella B
KUJKOCTU WM rase.

ITocTynaTtenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TEIA.

TexHnyeckue ycTpoicTBa M MPAaKTHYECKOE NMPUMEHEHHE: NOJUIMITHUKY, IBHKCHHE HUCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT AedopMaruu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHUHE U PE3MHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Hmnynbe MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTepHAIbHBIX TOUEK. VIMIYIbC CUIIBI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl UMIyJbca. PeakTuBHOE JBUKEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MarepuanbHoi Touku. Teopema 00 M3MEHEHUU KHHETHUECKON YJHEPTHH.

[TorennuaneHast oHeprus. lloTeHumanbHas dHeprus ynpyro Ae(GOpMHUPOBAHHOW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuaneHble U HEMOTEHIMAIbHbIE CUIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHUJ C MU3MEHEHHUEM
MEXaHUYECKOI 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa M NMPAKTHUECKOE NPUMEHEHHE: BOAOMET, KOMEP, NPYKUHHBIA MUCTOJET,
IBUKCHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

Ilepexoa moTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanmne cBsizu pabOThl CHJIBI C H3MEHEHHMEM MEXaHWYECKOM SHEpruu Tejla Ha MIpHuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM U HUX OIBITHOE OO0OCHOBaHHE.
BbpoynoBckoe nBmxkenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS YacTHIl BeuiecTBa. Mozenu
CTPOEHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX Te€d U OOBSICHEHUE CBOICTB BeUIECTBA HAa OCHOBE 3THUX MOJEIEH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorapo.

Tenosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHUHETUYECKOW TEOPUM HICAIbLHOTO
raza. AOCoNIIOTHAsI TeMIieparypa Kak Mepa cpeHed KMHETHYECKOM PHEepPIruu TEIUIOBOTO ABM)KEHHUS YAaCTHII
raza. lllxanma Temnepatyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Hanerona. M3omporecchl B HIEaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJEKyll OpraHuYecKuX
COCIMHECHUM.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopeinb, HIUTIOCTPUPYIOLLAsk IPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

Omnpenenenre Macchl BO3JlyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHull o0bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHnenus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHss SHEprus 0JJHOATOMHOIO HAealbHOro ra3a. Bussl
TEIUIONEepelad: TEIUIONPOBOJAHOCTb, KOHBEKLHUS, HW3JIyueHUE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TemioTel npu Temionepeaaye.

[Tonstre 06 agmabaraoMm mporiecce. [lepBoiii 3aKk0oH TepMoauHaMuKkh. [IpuMeHEeHrne TTepBOro 3aKoHa
TEPMOJUHAMUKH K u3omnporeccam. [ paduyeckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh PO1IECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpuHIMIBL AeiiCTBUS TEIOBBIX MamiuH. [IpeoOpa3zoBaHus SHEPTUH B TEIIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBus termnoBoil Mammbbl. [lukn KapHo m ero koadduuueHT
MOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TEIJI0IHEPT€THKY.

TexHnueckue yCTpOHCTBa U TPAKTHUUECKOE IMPUMEHEHHUE: JBHUraTeslb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW >HEpruu Tesa MpU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKHU M3 OYTBUIKH IMOJ
NEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TPyOKe MyTEM TpeHUs (BUICOIEMOHCTpAITH).

V3MeHeHMne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTaTEJsl.

Yuenuueckuii sxkcnepumenm, nabopamopnvle pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanne u KoHJeHcauus. VcrmapeHue M KumeHue. AOCONIOTHAs M OTHOCHTEIbHAs
BJIQXKHOCTh BO3yxa. HacbleHHbIil nap. Y aenpHas TemjaoTa napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEPATyphl
KHUIIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctayasl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucrauMzanus. Y AeiabHas TEMJIOTa IUIABICHMSL.
CyOmmmartusi.

YpaBHeHHE TEIIOBOTrO OaaHca.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KalOpPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenne npyu NoOHMKEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.



HaGmonenne HarpeBaHus ¥ IJIABICHUS KPUCTALUTHIECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuKa

Tema 1. Inexmpocmamuka

DnekTpuzanus Tel. JNeKTpUYecKud 3apsan. JIBa Bujga siekTpudeckux 3apsaoB. lIpoBogHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsiioB. 3akon Kynona. TodeuHbIN 3JEKTPUUYECKUN 3apsij. DJICKTPUUECKOE TMOJIE.
Hamnpsoxkénnocts  anextpuueckoro noss. IlpuHnun cynepno3unuu  snekTpudeckux nosied. Jlunum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO,

PaGora cun snekrpocratuueckoro mois. [lorenuman. PasHoctes mnorennmanon. [IpoBogHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I10J1€. JUaneKkTpuyeckas NpOHUIAeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpAa. DHEPrUsl 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHuueckue  yCTpOHMCTBA M INPAKTUYECKOE  NPUMEHEHHUE:  BJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTpOonpuOOpOB, KOHAEHCATOp, KONUPOBAIbHBIN ammapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U MPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30OBAHHBIX TEJI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTUH, PACCTOSIHUS MEXIY
HUMH U JTUIJICKTPUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannuwtii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTPpUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DNeKTpUUYECKOe CONpPOTUBIEHUE. YJEeNbHOE COINpOTUBIEHHE BemiecTBa. llocienoBaTtenbHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoImHOCTb 3IEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJa U BHYTPEHHEE CONPOTUBJIEHUE MUCTOYHMKA TOKA. 3akoH OMa aJisd MOJTHOU
(3aMKHYTOM) 251ekTpuueckoii nemu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAss MNPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METALIOB OT
temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOcTBeHHass U MpUMECHas MPOBOAUMOCTh IMOIYIpOoBOAHUKOB. CBoiicTBa pP-—n-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

DIEeKTPUYECKU TOK B PacTBOPAX M PACIIaBaX AJIEKTPOJIUTOB. DIJIEKTPOJMTHYECKAS JUCCOLMALMS.
DneKTponus3.

DneKTpuYeCcKHil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3pan. Monaus. [Inazma.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJBTMETP, PEOCTar,
WCTOYHWKHA TOKa, OJJIEKTPOHArpeBaTeIbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP
COMPOTUBIIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI M (OTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIN AHO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



3aBUCUMOCTb COINPOTUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJN IONEPEYHOro
CCUEHUS U MaTepuaa.

CMmeniaHHOE COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe u3mMepeHne IeKTpoABIKYLIEH cuilbl. KOpOTKOe 3aMblkaHUE raJbBaHMYECKOIO 3JIEMEHTA U
OLIEHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenue 2neKTpoABIKYIIEH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGmonenue anmektpoinusa.

MesknpeamMeTHble CBSI3H

Nzyuenne xypca ¢pusuku 6a3oBoro ypoBHs B 10 kjgacce OCyIIECTBIIETCS C YUETOM CONEPIKATEIBHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAay4YHOI'O IIO3HAHMS: SBJIECHUE,
Hay4yHbIl (akT, rumoresa, ¢uznyeckas BeJIWYMHA, 3aKOH, TeOopus, HaOIIOAECHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHHM, JuHeWHass (yHKUus, napabosia, runepboia, HX
rpadKd W CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IMIPOEKIIMHM Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnuueckoe JIBUKEHUE B JKUBOM mpupone, nuddysus, ocMoc, TEII000MEH KHUBBIX
OpPraHu3MoOB (BUbI TEIUIONEpPEIadut, TEMJIOBOE PAaBHOBECHUE), IICKTPUUECKHE SBJICHUS B )KUBOM MPUpOJE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJSPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEH U Tra30B, JJEKTPUYECKHE CBOMCTBA METAJIOB,
ANEKTPOJIUTUYECKAS IUCCOLMALIMSI, FaJIbBAHUKA.

l'eozpacghus: BnaxHOCTh BO3lyXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBWKCHUN C MCIOJIH30BAHUEM MEXAaHH3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIMITHUKY, WCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHKE (pakera, BOJOMET M JpYyTue),
JIBUTATEIb BHYTPEHHETO CrOpaHus, maposasl TypOuHa, ObITOBON XOJOAWIBHUK, KOHJUIIMOHEP, TEXHOIOTHH
MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM 4YHCIE€ HAHOMATEpUAIOB, M HAHOTEXHOJOIHH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, TaTbBAHUKA.

11 kaace
Paznen 4. daekrpoauHaMmnka

Tema 3. Maznummnoe nosne. I1eKmpoMazZHUMHAA UHOYKYUSA

IloctossHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MarHuTOB. MarHutHoe mnone. Bektop
MarHuTHOM WHAYKIMH. [IpuHOWIN Cyneprno3uiuu MarHUTHBIX MOJeH. JIMHMM MarHuTHOM WHIYKIUU.
KapTuna nuHuI MarHuTHON MHAYKLINHU NOJISI OCTOSIHHBIX MAarHUTOB.

MaruutHoe mojie MpoBOJHUKA ¢ TOKOM. KapTuHa nNMHMIA MHAYKIMH MarHUTHOTO TOJSI JJIMHHOTO
IPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IIPOBOAHMKA, KaTylIKM ¢ TokoM. OmbIT Opcrena.
B3anmoneiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenma, €€ Monayiab M HampaBlieHHE. JIBHJKEHME 3apsiKE€HHOW YacTHIBI B OJHOPOIHOM
MarHuTHOM nose. Pabora cunsl Jlopenna.

SIBneHue AIEeKTPOMArHUTHOM MHAYKIUU. [[0TOK BEKTOpa MAarHUTHOW MHIAYKIWW. DJIEKTPOABUKYIAS
CWJIa UHAYKIIMU. 3aKOH JIEKTPOMAarHuTHOW MHAYKIMK Papanes.

BuxpeBoe anektpudeckoe moisie. DNEKTPOABIDKYIIAS CUjila UHIYKIUU B MPOBOJHUKE, ABHKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuio JleHna.

WNHaykTUBHOCTD. SIBIEHME CAMOMHAYKIIMU. DIEKTPOABIIKYILAs CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNeKTpOMarHuTHOE T0JIE.



TexHUYeCcKUEe yCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
3JEKTPOJIBUIaTENb, YCKOPUTEU JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IYy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue AEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHua.

3aBHUCHMOCTD JIEKTPOABMXKYIIEH CHIIBI MHIAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.

SIBiIeHME CAMOMHIYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

W3ydyeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

WccnenoBanue 1eicTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBiieHUs 3IEKTPOMarHUTHOM UHYKITUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

Konebarenbnast cucrema. CBoOOAHBIE MexaHWuYecKue Kolebanus. [apMoHUYeckue KoyeOaHUs.
[lepwon, gactora, amrmumryna u ¢asa koinebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUW MAasTHUK.
VYpaBHeHHe rapMoHHUecKux koneOanuil. [IpeBpaiiienue sHepruu mpu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbublii koHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOAHUS B MICATHOM KOJeOaTeTbHOM
KOHTYype. AHANOTUs MEXIY MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojeOaHusMu. Popmyna Tomcona.
3aKOH COXpaHEHMSI SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojeOaHusX. BbIHyX/IeHHbIE MexaHHueckue Konebanus. PesoHaHc.
BbiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii  TOk. CuUHyCOMJANbHBIM NEPEMEHHBIM TOK. MOIIHOCT, IEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTpedIEHUE IIEKTPUUIECKON SHEPIHU. DKOIOTHYECKHE
PUCKU TIPU MPOU3BOJCTBE 3JEKTpodHEpruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUH 3BOHOK, TI'€HepaTop
IIEPEMEHHOT0 TOKa, JIMHUU IEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTenbHOM crucTeMbl (PYKUHHBIN WK MAaTEMaTUYECKUN MAsITHHK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmnorpaMMbl (3aBUCUMOCTH CHJIbI TOKAa M HamNpsOKEHUS OT BPEMEHH) JJIsl 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocienoBaTENbHOM — COEIMHEHUM PE3UCTOpa, KaTyIIKM HHIYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MAJBIX KOJEOAHUN Tpy3a HAa HUTU OT JAJUHBI HUTH U MAacCChl
rpysa.

HccnenoBanne nepeMEHHOrO TOKA B LEMH U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpoMazZHuUmHble 60JIHbL

Mexanndeckne BOJIHBI, yCJIOBUS pacnipocTpaHeHus. [leproa. CKOpOCTh pacnpoCTpaHEHUs U JJIMHA
BoJIHBL [lonepeunslie u mpooabHbIe BOJIHBL. MHTephepeHus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CKopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIy4€HUsS 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anexTpomarHuTHOW BosiHe. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH: OTpPa)XE€HHUE,
npejoMIIeHue, moysipu3anus, auppaxuus, narepdepernns. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBA3Y U TENIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYKAIOLIEeH Cpebl.

TexHnueckue yCcTpOMCTBA UM IPAKTHUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIBTPa3BYKOBasi JUArHOCTHMKAa B TEXHMKE M MEAMLUHE, pajap, paJuolnpUEMHHK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomieecs Te0 Kak HCTOYHUK 3BYKA.

Habnronenune oTpaxeHus 1 MPeTOMICHUS MEXaHUIECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMTYIOM U 4aCTOTON KosleOaHUH.

WccnenoBanne CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHE, NOJspU3anus,
mudpaknys, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuneiiHoe pacpocTpaHeHue cBeTa B 0JJHOPOHOM cpeae. JIyu cBeTta.
TodeuHblil HCTOYHHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHUs ceta. [locTpoenue n300pakxeHui B MJIOCKOM 3epKalle.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3areib npeaomiieHus. [lonHoe
BHYTpEHHee oTpaxkeHue. [IpeienbHbli yroi moiaHOro BHYTPEHHETO OTPayKEHUSL.

Hucnepcus csera. CroxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparomue U paccenBaromue JUH3bl. ToHKas nauH3a. POKYCHOE pacCTOSIHME U ONTHYECKas cuia
TOHKOM nuH3bI. [locTpoeHne m3zobpaxeHuil B coOMparonMx M paccerBarounx JuH3ax. Dopmyna TOHKOM
JIMH3bI. Y BEJIMYEHUE, 1aBaeMO€ JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. MuTtepdepenuus cBera. KorepeHTHbIE HCTOYHMKH. YCJIOBUS HaOIIOIEHUS
MakCUMyMOB M MHHHUMYMOB B MHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceera. udpaxnuonnas pemérka. YcinoBue HaOMIOJEHHUS INIaBHBIX MaKCHMYMOB IpH
11a/IEeHUY MOHOXPOMAaTHYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUYKH, JIyna, (oToannapaT, MPOSKIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHUKA, TU(PpaKIIMOHHAs pelIéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakeHUeE U MpeoMieHre cBeta. OnTrudeckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBOA.

HccnenoBanune cBONCTB 300paxeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIA.

HabGmronenue nntepdepeHimu ceera.

Habmtonenue nudpakiuu cera.

Hab6mronenue qucnepcuu certa.

[TonydyeHune ciekTpa ¢ HOMOIIbIO IIPU3MBI.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIa.



HccnenoBanue CBOMCTB U300payKEeHHIA B JIMH3AX.
Hab6mronenue qucnepcuu cBerta.
Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunel OPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. [locTynaTtel  crnenmanbHOW — TEOPUH
OTHOCHUTEJILHOCTU: WHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMe, NPUHLUI OTHOCUTEIbHOCTU
OWHIITENWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/UIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13p Macchl C 3HEPTUEl U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIbl. DHEPTUS IIOKOS.
Paznen 7. KBanroBasi pusuka

Tema 1. Dnemernmeol kearnmoegoii OnMuKuU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTe u wuccienoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddexra.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceeta. Onertel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: (POTOIIEMEHT, (POTOJATYMK, CONHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactui. [lmanerapHas Mozenb
atoMa. [loctynarel bopa. M3nyuenue u morunomeHue (GOTOHOB MpU IMEPEXOAe aToMa C OJHOTO YpPOBHS
SHEpruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPrUU aToMa BOJIOPO/IA.

Bonnosele cBoticTBa yactuil. Bonnsl e bpoiinsa. KoprnyckyaspHO-BOIHOBOM Tyamu3M.

CroHTa”HHoe U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHuueckue ycTpoHCTBa M MPAaKTUYECKOE MPHUMEHEHHE: CHEeKTPaJbHBIA aHanu3 (CIEKTPOCKOMN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Ornpeznenenue JIMHBI BOJIHBI Jlazepa.

Habuntoienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HabmtoneHune nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHUS spa. OTKpbITHE paJuOaKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paauOaKTHBHOTO u3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
M3Iy4eHus. BiausiHue paioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHe MpoToHa M HeWTpoHa. Hykinonnas mozens sinpa I'eiizenGepra—lMBanenko. 3apsin sipa.
MaccoBoe uncio sapa. M3oTomns!.

Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
paZAMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JlelieHre U CUHTES SIED.

SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M MEepCHEKTHUBHI AJEPHON HSHEPreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

DnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOACHUS U PETUCTPALIUH SJIE€MEHTApHBIX YacTHII.
dyHnaMeHTaIbHbIE B3aUMOAeHcTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.



TexHudeckue ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: NO3UMETpP, Kamepa BuiibcoHa, sepHbIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTuil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHM. [IpUKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTEepUCTUKU.  Jlmarpamma  «CHEKTpalbHBIA  KJacC  —  CBETHUMOCTBbY».  3BE3Abl  IJIaBHOM
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JJIs 3BE3] TIJIaBHOW IOCIEN0BAaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIECHUH U 3Boouuu CoJIHLA U
3BE31. OTarbl )KU3HU 3BE3NL.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenue u npuxenrne ConHua B ['anakTuke. THIIBI raJakTHK.
Panuoranaxktuku 1 kBazapsl. YEpHbIE IbIPHI B s/IpaxX rajJaKTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa606ma. Pas6eranue ramaktuk. Teopust bosbiioro
B3pbIBA. PENIMKTOBOE H3iIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmronennss HEBOOPY)KEHHBIM TIJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX TPHIOKEHUHA IS
OTIpe/IeTICHUs] TOJOXKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBepHOro
MOJIYLLIAPUS U IPKUE 3BE3BL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lyrtu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIIOTUYECKOM, COIIMAILHOM M 3TUUYECKOM cdepax
JESTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKH W aCTPOHOMHUHM B COBPEMEHHOW HAayYHOW KapTUHE MUpA,
poib (uznyeckord TeopuH B (OPMHUPOBAHUM NPEACTaBICHUH O (U3NYECKOM KapTHHE MHpa, MECTO
¢u3nuecKkoil KapTUHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX IPEACTAaBICHUN O
IIPUPOJIE.

Me:xnpeamerHbie CBSI3U

N3zyuenne xypca ¢pusuku 6a30Boro ypoBHs B 11 kiiacce ocymecTBisieTcs ¢ y4ETOM CoJiepKaTelbHbIX
MEXMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Feorpaduy U TEXHOIOTHH.

Mescnpeomemuvie nouamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBJICHHUE,
HaydHbId (akT, rUnore3a, (Quanyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIMM: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAapHbIX (QYHKIMHA, MpPU3HAKA [OJ00US
TPEYTOJIbHUKOB, ONpeeTIeHNE TUIOMAAN TUNIOCKUX GUTYp U 00bEMa Tel.

buonocus: anextpuueckue SABIEHUS B )KUBOM pUpOJIE, KoseOaTellbHbIe IBUKEHUS B )KUBOM IIPUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEMCTBUE pallallii Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, GPOTOCHEMKA 3€MHOM MMOBEPXHOCTH,
IIpe/ICKa3aHue 3€MIIETPSICEHUM.

Texunonocusi: JUHUU  DJEKTpoIlepesad, TEeHepaTop MEPEeMEHHOro TOKa, JJIEKTPOJIBUraTellb,
MHAYKIMOHHAs Teub, pagap, paAuoONpuéMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBYU-neus, NpoeKIIMOHHBIN
anmapart, BOJJOKOHHAs ONTHKA, COJTHEYHas Oarapes.



IlnanupyeMble pe3yJbTaTbl OCBOEGHHMSI NMPOrpaMMbl MO (PU3MKEe HA YPOBHE CpeIHero oouero
o0pa3oBaHus

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha YpOBHE cpeaHero obmero obOpasoBanusi (0a30BbIH
YpOBEHB) JOJDKHO OOECIEeYUTh JOCTHKEHUE CIEAYIOUIUX JIMYHOCTHBIX, METANPEeIMETHBIX U MPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JInyHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS Y4eOHOTo npenmera «Pu3nKay JOKHBI OTPaXaTh TOTOBHOCTD H
CHOCOOHOCTh OOy4arolUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UILMEN JIHMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LEHHOCTSM POCCUHCKOrO OOIIECTBa, pacUIMpEeHUEe IKU3HEHHOTO OMNbITa U OIbITa
JESITENbHOCTH B MPOILECCe Pealn3aliid OCHOBHBIX HANpaBICHUH BOCIUTATEIBHON AEATENBHOCTH, B TOM
YHClie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMUA O0YYAIOUIErocsl KaK aKTUBHOIO M OTBETCTBEHHOTO WJIeHA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEUETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEPECaX IPaXKIaHCKOTO OOIIECTBa, y4acTBOBATh B
camMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C MX (DYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM JIEATETHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUHCKHUX YYEHBIX B
obnactu (PU3WKHU M TEXHHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETHKY HAay4YHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEpEC K pPasIUYHBIM cdepam TpodecCHOHATHHON NEATETPHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢u3MKOM M TEXHMKOW, YyMEHHE COBEpILIaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuu M peann30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (PM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHPOBAHHOCTH YKOJIOTUYECKON KYIBTYpBI, OCO3HAaHUE TII00AIBHOTO XapaKTepa dKOJOTHYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBHII B OKPYXAIOUIEH Cpele Ha OCHOBE 3HAHUA Leled
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIpeHue OIbITa ACATEIbHOCTH SKOJOTMYECKON HAINPAaBICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH
1o (usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
¢bu3znuecKoil HayKu;

OCO3HaHME IEHHOCTH HAy4YHOH JeATeNIbHOCTH, TOTOBHOCTh B TIpollecCe H3Y4YeHUs (UMUKU
OCYIIECTBISTH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO A TETPHOCTh WHANBUIYAIEHO U B TPYIIIIE.

MertanpeaMeTHble pe3yJIbTAThI
Ilo3HaBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:



CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEeCIIATH LENU eI TeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

pa3pabarhiBaTh IUIaH pELIEHUS MPoOJieMbl C YYETOM aHalIM3a HMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LEISIM, OLCHUBATDH
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

KOOPJIUHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOIO M1 KOMOMHUPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U METOAaMU (DU3HUECKOM HAYKU;

BIIQJICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEILCKON U TPOEKTHOW NEATEIBHOCTH B 001acT (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB peHIeHHs 3anad (pU3n4ecKkoro
coJiepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BIQJIETh BUJAMH  JIEATEJBHOCTH IO T[OJIYYEHHIO HOBOTO 3HAaHHs, €ro HHTepIpeTaluu,
peoOpa30BaHUIO U MMPUMECHCHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE MPH CO3MaHUH YIeOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIE CBS3M M aKTyallM3UPOBATh 3ajady, BBIIBUTATh TUIOTE3y €€
pellleHrs, HaXOAWTh apryMEHTHl [UIsl [IOKa3aTelIbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITEILHOCTH, B TOM YHUCIIE MIPH
U3Y4YEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATEIIBHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BIIa/IETh HaBBIKAMHU TMOJIyuYeHUs WH(OpMaUH (PUINYECKOTO COACPNKAHHUS M3 HMCTOYHUKOB PA3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MTOUCK, aHATN3, CUCTEMATU3AIMI0 U UHTEPIPETalni0 HHHOPMAITHT
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIINH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBAaHUN IPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U OJTHUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€301MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEp)KAaHUS B pa3NUYHBIX (opMarax ¢ Yy4ETOM Ha3HAUYCHUS
MH(pOpMaIIUU U 1IEJIEBOM ayTUTOPUH, BBIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBICHUS U BU3yalIU3aIUH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe JeliCTBHUS:

OCYIIECTBJISATH O0IIEHNE Ha YpOKax (DM3UKHU U BO BHEYPOUHOU JCSITEIHHOCTH;

pacmo3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHON pabOTHI;

BBIOMPATh TEMATUKY  METOJbI COBMECTHBIX JIEUCTBHI C YIETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
KaXKJI0TO 4JIeHa KOJIJIEKTUBA;

MIPUHUMATD 1€ COBMECTHOM JIESITEIIbHOCTH, OPTAaHU30BBIBATh M KOOPAMHUPOBATH JCHCTBUSA 1O €&
JOCTUKEHHIO: COCTABIISITh TUTAH ACUCTBHIA, paclpelesiTh POIU ¢ y4ETOM MHEHHUI Y4acTHHUKOB, OOCYKAATh
pe3yNbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKIAJa M KaXKAOTO0 yYaCTHHKA KOMaHABl B OOMIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;



npeajaratb HOBLBIC ITPOCKTHI, OLICHUBATL UACU C TO3UIIUU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ
3HAYUMOCTH;

OCYHICCTBJIATL MO3UTHBHOC CTPATCTHYCCKOC TIIOBCACHHUC B PA3JIMYHBIX CHTYyallUdX, IIPOABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuszaums:

CaMOCTOSITENTLHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITEILHOCTh B 00JIACTH (DU3WKU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IUIAH PCIICHHA paC‘IéTHbIX 1 Ka4CCTBCHHbLIX 3aJa4d, ITJIaH BBIIIOJIHCHUA
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANIOYTCHU;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

paciupsaTh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIryMEHTUPOBATH €To, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HDOPMHUPOBAHWIO U TIPOSBICHHUIO DJPYAULIMUA B 00JACTH (U3HUKH, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBHI B JIE€ATEIHHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BIIQJIETh HABBIKAMHU TIO03HABATENBHOM pedIeKCMH KaK OCO3HaHUs COBEpIIAEMBbIX JEHCTBUI H
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

YMCTb OLICHUBATDb PUCKH K CBOCBPEMCHHO INPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

IIpUHHUMATh CG6$I, IIOHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mpornecce qocTuxkeHHs] TMUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTpaMMbl MO (PHU3UKE AJsi YPOBHA
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYAlOIIMXCS COBEPIICHCTBYETCS HSMOLMOHAIBHBIA HWHTEIUIEKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUAETH
HaMpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, OBITH yBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aIaTUPOBATHCSA K SMOIMOHATBHBIM M3MEHEHHUSIM U TMPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHKEHHUIO LIeJIM U YCHEXY, ONTHUMH3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCXoas U3 CBOUX BO3MO)KHOCTCI>1;

SMMATHH, BKIIOYAIOIIEH ClTOCOOHOCTh MOHUMATh YMOIIMOHAIIFHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0
IIPU OCYIIECTBIIEHUU OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JIPYTHMH IIOJbMHU,
3a00TUTbCA, TPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

IIpeameTHbIE pe3yJbTAThI

K koniy o6yuenus B 10 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

JI€MOHCTPUPOBATh Ha MpHUMEpax posib U MeCTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHOW Hay4dHOM
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUUECKOMN JAESITEIIbHOCTHU JIHOJEH;

YUUTHIBaTh TPaHULBl TPUMEHEHUS H3YyYEHHBIX (U3NUYECKUX MOJeNel: MaTepualibHas TOYKa,
WHEepIHaIbHas CHCTeMa OTCcu€Ta, aOCONIOTHO TBEPIOE TENO, WIACANBbHBIA Ta3, MOJETH CTPOCHUS Ta30B,
AKHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUECKUI 3apsii IPpU pellieHnu GU3NYECKUX 3a/1ay;

pacmno3HaBaTh (hU3HUECKUEe SBICHUS (TPOIECCH) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOHeKyﬂﬂpHO-KHHeTI/IquKOﬁ TECOpHUHN CTPOCHHA BCIICCTBA MW OJICKTPOAWHAMHUKH: PABHOMCPHOC U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE TMajeHHe Tel, ABMKCHHE IO OKPYKHOCTH,
WHepIHUs, B3auMoiericTBre e, 1uddysus, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KUAKOCTEH U TBEPABIX TE,
U3MeHeHre o0bEMa Tel MpH HarpeBaHUU (OXJIaX/IE€HUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHIEHC CallHs,



IUTaBJICHUE, KPHUCTAJUTM3AIMs, KHUIICHHE, BIIAXXHOCTh BO3JlyXa, IIOBBIIICHUE [aBJICHUS Ta3a IpPH €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXJAy IapaMeTpaMu COCTOSHHUS Ta3a B H30IpOLEccax,
AJIEKTPHU3aLKsA Tell, B3aUMOACHCTBHE 3aps/I0B;

OIMCBIBaTh MEXAaHUYECKOE JIBUKEHUE, HCIONb3ysl (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IYyTh,
IIEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHUE, Macca Teja, CHUjla, HUMIYJIbC Tejla, KHUHETUYecKas DSHEprus,
NOTEHIMAJIbHAsl YHEeprus, MexaHuuyeckass padoTa, MEXaHHMYECKash MOIIHOCTb; IPHU ONUCAHUM HPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX O0003HAUYEHUS M EIMHULBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMYMHY C APYTUMH BETMUUHAMU;

OIMCHIBATh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, WCHOIB3yd (U3NYECKHE
BEIMYMHBI: [JaBJIEHUE TIa3a, TeMIepaTypa, CpeAHsAs KUHETHYecKas HHEPrusi XaoTHYECKOro JABMIKEHMS
MOJICKYJI, CPEIHEKBAPAaTUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI dHEprus, padbota
ra3a, Ko3(QUIMEHT IO0JE3HOr0 NEHCTBUSA TEIUIOBOI'O JBUIATENs; MPH ONUCAHUU IMPABWIBHO TPAKTOBATb
¢u3nvYecKuii CMBICT HUCHOJNBb3YyEeMBbIX BEIMYMH, HMX O0003HAUeHUS W EAMHHUIBI, HaXOAUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (U3NYECKYIO BEIMYUHY C APYTMMU BETHMUMHAM;

OIMCHIBAaTh M3YYEHHBIE IEKTPUUYECKUE CBOICTBA BEIIECTBA U JIEKTPUUYECKHUE SIBICHUS (IIPOLIECCHI),
UCHONb3Yysl (PU3MUECKUE BEJIMYMHBL: AIEKTPUUECKUM 3apsjl, 3JIEKTPUUYECKOE I0JIe, HANPSHKEHHOCTh OIS,
MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB; NPU ONHCAHWU TMPABWJIBHO TPAKTOBATh (PU3MUECKUH CMBICH
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMsS M EJUHMLbI, YKa3bIBaTb (OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO
(U3NIECKYIO BETUYMHY C IPYTHUMHU BEIIMYHHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCMONb3YS (U3NYECKHE 3aKOHBl U MPUHLUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HploToHa, 3aKOH COXpaHEHHsS MEXaHUYECKOW SHEpruw,
3aKOH COXPAHEHHUs UMITYJIbCa, IPUHIMII CYNIEPIIO3UIUH CUJI, IPUHIUI PAaBHOIIPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIAPHO-KUHETUUYECKYI0 TEOPHUIO CTPOEHUS BEILECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpEIHEN
KUHETHYECKOW SHEprMM TEIUIOBOI'O JBM)KEHUS MOJEKY1 C aOCOJIIOTHOM TeMIepaTypol, HEepBbI 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXpPAHEHHs JJIEKTPUUYECKOro 3apsana, 3akoH KysnoHa, mpu 3ToM pasnuyarb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIPAKEHHE U YCIOBUsA (IpaHMLbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIIBI ACHCTBHUS MAIlUH, IPUOOPOB M TEXHUYECKUX YCTPOWUCTB; pa3indarh
yCJIOBUS UX 0€30I1aCHOT0 UCIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH ITOM (QOpMYIUpoBaTh MpolieMy/3afady U TUIOTE3y y4eOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 000pYAOBaHMs, MPOBOJUTH OIBIT U
(hopmMyTupOBaTh BHIBOJIBL;

OCYILIECTBIATh MNpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BBIOMPATh
ONITUMAJIBHBIN CIIOCO0 M3MEPEHHs M MCIIOJIb30BaTh U3BECTHBIE METOIBI OIICHKH MOTPEITHOCTEH N3MEPEHHIA;

UCCIIeIOBaTh 3aBHUCUMOCTH MEXAY (GHU3NYECKHMH BEJIMYMHAMH C HUCIOJb30BAaHUEM IPSIMBIX
M3MEPEHUH, TIPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJYYCHHON 3aBUCHMOCTH
(bu3M4ecKUX BETUYMH B BUJE TaOIUI] U TpaMKOB, AETIaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEIOBaHUS;

coOioaTh InpaBwia O€30IacCHOrO TpyAa IpPH IPOBEIACHUU HCCIENOBAaHMM B paMKax y4eOHOro
HKCHEPUMEHTa,  Yy4eOHO-MCCIEIOBATENbCKOM M NPOEKTHOM  JESITEeNbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UUECKO MOJEINbI0, UCIOb3YS (PU3NUECKUE 3aKOHBI
U MPUHIUIBI, HA OCHOBE aHaJM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO0 MOJEIb, BBIACNIATh (PU3HUECKHE
BEJIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE IJsi €€ pelleHUs, MPOBOAUTh PACUEThl U OIEHUBATH PEATbHOCTH
MOJTYYCHHOTO 3HAYCHHS (PU3NIECKON BETMIHHBL,

pelaTh KaueCTBEHHbBIE 33]]aui: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO IEMOYKY PaCCYKICHHUH
C ONOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

UCIOJb30BaTh IPH PpEHICEHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(pOPMAIIMOHHBIE TEXHOJIOTHH IS
MONCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM W TIPEACTABICHUS YYeOHOH W HayYHO-TIOMYISIPHON
uHbOpMalUY, TOJXYYEHHOW U3 pAa3lIMYHbIX HCTOYHHUKOB, KPUTUYECKH aAHAIM3HUPOBATH IOIy4aeMyIo
uH(pOpMalLHIo;

NPUBOANUTH TMPHUMEPHl BKJIAZA POCCUHCKUX M 3apyOeKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIOJIb30BaTh TEOPETHYECKHE 3HAHWUS 10 (U3UKE B TOBCEAHEBHOW KH3HU s OOeCredeHUs
0€30MacHOCTH MPH OOpaIleHHH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMHU, JIJISI COXPaHEHHSI 3JI0POBBS U
COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B IpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, TUNIAHUPOBATh PabOTy TPYIIIIHI,
paIMoOHAaIBHO PACIPEACISATh OOS3aHHOCTH W TUIAHUPOBATH ACSTEIBLHOCTh B HECTAHJAPTHBIX CHUTYaIlHSIX,
aJICKBaTHO OIICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMOM MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce nmpeaMeTHBIC pe3yNbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

JEMOHCTPHPOBATh HA MpPHMEpPax PoJib U MeCTO (PU3UKH B (HOPMHUPOBAHMHM COBPEMEHHOW HAy4HOU
KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHWKH W TEXHOJIOTUH, B IPAKTUYCCKON NIESTSIHLHOCTH JIFOICH,
[[EJIOCTHOCTh U €IMHCTBO (PU3NYCCKON KApTUHBI MUPA,

YUUTHIBATh TPAHMIIBI TPUMEHECHUS W3YYCHHBIX (U3UYECKUX MOJCINCH: TOYCUHBIH AJICKTPHUUCCKUI
3apsij, Jyd CBETa, TOYCUHBIH MCTOYHUK CBETA, sIEpHAsi MOJACIh aToMa, HYKJIIOHHAsI MOJIETb aTOMHOTO sIipa
NpH peIeHUN HU3NICCKUX 3a]1a4;

pacmo3HaBaTh (hU3WUECKHE SBICHHUS (TPOIECCH]) W OOBACHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHU M KBAHTOBOW (DU3MKHU: JIEKTPHUECKAs IIPOBOJMMOCTb, TEILIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMWTHOE JICWCTBHS TOKAa, B3aWMOJICHCTBHE MArHUTOB, OJJICKTPOMArHUTHAs WHAYKIUSA, ICHCTBHE
MarHUTHOTO TOJI Ha TIPOBOJAHUK C TOKOM M JIBHXKYIIMUCS 3apsijl, JICKTPOMAarHUTHbBIC KOJICOAHUS U BOJIHBI,
MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPa)XKCHHE, TMpeloMiIcHHe, WHTephepeHirs, audpakuus u
MoJIsIpU3aIisl CBETa, JUCHEPCHs CBeTa, GoTodaekTpudeckuii d3hdext (hoTodrddekrt), cBeToBOEC NaBIICHHE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIICKTPA aTOMa BOJOPO/Ia, €CTECTBEHHAS M MICKYCCTBEHHAS PAIMOAKTUBHOCTH;

ONKCHIBATh  HM3y4YCHHBIC CBOWCTBAa  BEIIEeCTBA  (QJIGKTPUUECKUE, MATrHUTHBIC, ONTHYECKHE,
NMEKTPUUYCCKYIO TTPOBOAMMOCTE PA3IHUYHBIX CPEA) M AJIEKTPOMATHUTHBIC SIBJICHUS (IIPOILIECCHI), UCIOJIB3Ys
(bu3nvecKre BEIUYMHBL: JICKTPUYCCKHNA 3apsijl, CHJIA TOKa, JICKTPUYCCKOE HAINPSDKEHUE, AJICKTPUIECKOE
COIPOTHBIICHUE, PA3HOCTh IMOTCHIIMAJTIOB, 3JCKTPOIABMKYIIAs CHiIa, paboTa TOKa, WHIYKIUS MarHUTHOTO
noJisi, cuia Amnepa, cuia JIopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPTHs AJIEKTPHUUECKOTO W MArHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KoyeOaTelbHOM KOHTYpe, 3apsi M CHJIa TOKa B Ipolecce
rapMOHUYECKUX JJICKTPOMArHUTHBIX KoJieOaHHi, OKYCHOE PAcCTOSIHHME W ONTHYECKAs CHJIAa JIMH3BI, MPH
OIMCAaHWUW TPABWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIOJIB3YEMBIX BEIWYHH, MX OOO3HAYCHHS U
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO0 BETUYUHY C IPYTHMH BETUYHHAMU,

OIHMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS M IPOIECCHI, HUCIONB3YyS (U3MUSCKUE BEIIMYUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JAJMHA BOJHBI U YaCTOTa CBETA, DHEPTHsl U MUMITYJIbC (POTOHA, MEPUOT
MOJTypacmaia, dHEPTHsi CBSI3M aTOMHBIX sJEp, MPU ONMCAHUU MPABUIBHO TPAKTOBATh (DU3MUCCKHNA CMBICIT
UCIONIb3YEMBIX BEITUYMH, MX OOO3HAUEHUS U EIUWHUIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3UYIECKON BEITMUNHBI,

aHAIIM3UPOBaATh (DU3UUYECKUE MPOLECCHl U SIBICHUS, UCIONB3Yysd (PU3NUYECKUE 3aKOHBI M MPUHIUIIBL:
3akoH OMma, 3aKOHBI TIOCIIEIOBATEIILHOTO W MAPAJLICIIBHOTO COSAMHECHHS TPOBOJHUKOB, 3aKOH JIKOyis—
Jlenma, 3akOH IIEKTPOMArHUTHOW HMHAYKIMHU, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI TMPEJIOMJICHHUS] CBETa, ypaBHeHHE OWHIITEeHHa 171 (porodddexra, 3aKoH
COXPAaHEHHUS DHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPHUUECKOTO 3apsia, 3aKOH
COXPAaHEHUS MacCOBOT'O YHUCIIA, TIOCTYJIaThl bopa, 3aKOH paguoOaKTHBHOIO paclaja, MpyU TOM pPa3iHyaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHHE U YCIOBHUs (TpaHUIbI, OOIACTH)
MIPUMEHUMOCTH;

OTIpEeICTISATH HAMPaBJICHWE BEKTOPA MHAYKIIMA MarHUTHOTO TOJIS MPOBOJTHUKA C TOKOM, CHIIBI AMmiepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATH N300pakeHHE, CO3/1aBaeMOe TINIOCKUM 3€pPKajioM, TOHKOW JTMH301;

BBITIOJTHATE SKCIIEPUMEHTHI TI0 HCCIICIOBAaHUIO (PH3UYECKHX SBICHUH M TIPOIIECCOB C MCITOJIb30BAHHEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUU: MpU STOM (GOPMYyIUpOBaTh MpobiIemMy/3aiady M THIIOTE3Y y4eOHOTo
JKCIIEPUMEHTa, COOUpPAaTh YCTAHOBKY W3 TPEUIOKESHHOTO O00OpYHIOBaHWs, NPOBOAUTH ONBIT U
(GbOopMyIHUpOBaTh BHIBOJIBI;

OCYIIIECTBIIATh TPSAMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIBLHBINA CLIOCOO M3MEPEHUS M HCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEeH U3MEPEHU;



HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIIOB30BAHUEM MPSIMBIX U3MEPEHUN: MPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCUPOBATh Pe3yJbTaThl MOJYyYEHHONW 3aBUCUMOCTH (DPU3HUECKUX BEJTMYHMH B
BU/JIE TaONHI U TpaUKOB, ANATh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS,

coOmofaTh mpaBuia Oe30macHOro TpyJda MHpU IMPOBEIEHUU HCCIENOBAaHUN B paMKax ydeOHOro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATENBHOCTH C  HCHOJB30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiarh pacyE€THBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKONM MOJIENBI0, UCIIONB3YS (PH3UYECKUE 3aKOHBI
Y MPUHIUIIBL, HA OCHOBE aHallM3a yCIOBUS 33/1a4u BBIOUPATh (U3UUYECKYIO0 MOJEIIb, BBIACIITh (DU3MUECKHE
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIC Ui €€ pEIICHHS, MPOBOIUTH PACUETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCeHUS (PU3HUECKON BEIUYUHBL;

pelaTh Ka4YeCTBEHHBIE 3aa4: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO LIETIOYKY PACCYXKIACHUI
C OMOPOil Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

WCIIOJIb30BaTh TMPHU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIE WH(OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYpUPOBAHMS, HWHTEpPIpPETallUd M TMpeACTaBiIeHHUs Yy4eOHOM U HAyYHO-TOMMYJSPHOM
uH(pOpMalIUY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH IOIy4aeMYIO
nHpopMaIuo;

OOBSICHSITh TIPUHIIUAIIBI JCUCTBUS MAIIUH, IPUOOPOB M TEXHUYCCKUX YCTPOUCTB, pa3indyaTh YCIOBHS
ux 0€30MacHOro MCIOb30BaHMUs B TOBCEIHEBHOM JKU3HH,

MIPUBOJIUTL MPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3MKOB B Pa3BUTHC HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHUS 10 (U3MKE B TOBCEIHEBHOW >KM3HU A OOecredeHus
6e30MmacHOCTH Mpu oOpalleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPaHEHUS 3I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

paboTaTh B IpyMIe C BBIMOJIHEHUEM PAa3IMUHBIX COLMANBHBIX POJIEH, MIaHUPOBaTh pabOTy IPYyMIIbI,
paIMoOHATIFHO PACIIPEACIATh OOS3aHHOCTH M IUIAHUPOBATH ICATCIHHOCTh B HECTAHIAPTHBIX CUTYAIHSX,
a/IeKBaTHO OIICHMBATh BKJIA]l KaXJI0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMEI.



TeMaTnuyeckoe MIIAHMPOBAHUE

10 kaace
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne
® HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Koutpoas | Hpaktmiec | (WH(ppoBLIc)
n/n Bceero HbIE KHe 05pa30BaTeJIbHLIe
padoThbI padoThbI pecypcbi
Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOT0 MO3HAHUS
bubmuorexa [JOK
11 o 4 1
MSHKA 1 METOLB! HAYHHOTO HOSHAHHA https://m.edso0o.ru/7f41bf72
Utoro no pazneny 4
Paznen 2. Mexanuka
bubmuorexa [JOK
2.1 K 2
fHeMatHia 6 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Huramiica 3 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 19
Pa3nea 3. Monekynsipaasi puznka 1 TepMOIHHAMHUKA
. bubnuorexa [JOK
| - 1 1
3 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH 0 httos://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAMHAMHKH > L https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.3 A . D 7 1
rperaTHble COCTOSIHUS BetlecTBa. dDa3oBbie mepexobl httos://m.edsoo.ru/7fALbf72
Hroro mo pazneny 22
Paznen 4. DaekrpoauHaMunka
4.1 DneKTpocTaTHKa 7 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK

4.2 IT i D1e €CKUI .T € 13 1 2
OCTOSIHHBIN AJICKTPUYCCKUN TOK. TOKH B pa3Iu4HBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wtoro mo pazneny 20
PesepBHOE Bpemst 3 1
OO11ee KOIMYECTBO YacOB IO MPOTPaMMe 68 6 9
11 xaacc
KoJsuuecTBO 4acoB DJIeKTPOHHBIE
Ne Konrpoar IIpakruuec  (umdpposbie)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl
n/n Bcero HBIE KHue 06pa30BaTeJII)HI>Ie
padoThI padoThI pecypcbl
Paznea 1. DiekTpoanHamMuka
bu6mmoreka [IOK
1.1 MaruntHoe nose. DIeKTpOMarduTHas NH nsa 11 1 3
P AV https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paszneua 2. Kosre0anus 1 BOJTHBI
bu6mmoreka [IOK
2.1 MexaHndecKkne 1 dIIEKTPoMa e xKosueba 9 1 1
XAHIHECKHE 1 STICKTPOMATHHTHBIC KOJICOaHHA https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKkue U DIIEKTPOMArHUTHBIE BOJIHEI 5 bubmmorexa LOK
' p https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 1 3
frruia https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Paspnen 3. OcHOBBI crienMaIbHOH TEOPUH OTHOCUTEIBHOCTH
b K
3.1 OCHOBBI CHIEIIUATIBHOM TEOPUH OTHOCUTEIBHOCTU 4 ubsmorexa LO

https://m.edsoo.ru/7f41c97c
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Uroro no pasneny 4
Paznen 4. KBanroBasi pusuka
bubmuorexa [JOK
4.1 i
MEMEHTEI KBAHTOBOI ONTHKIL 0 https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
42 Crpoeine atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 15
Pa3pen 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKH
bubmuorexa [JOK
51 7
DJIEeMEHTBI aCTPOHOMHUH U acTPOYHU3UKH httos://m.edsoo.ru/7f41697c
Htoro no pazneny 7
Pa3nes 6. O6o01aromee nNoBTopeHue
bu6mmoreka [JOK
6.1 4
Otobmarouee noToperie https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OO111ee KOIMYECTBO YacOB IO MPOTPaMMe 68
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IToypouyHoe muIaHMpoOBaHue

10 kiace
KoauvecTBo yacoB
Kontp DJIEeKTPOHHBIE
Ne Tema ypoxa oabHbl | Ipakrm  /[ara uugposbie
n/n Becero e yecKHe U3YYeHHs o0pa3oBaTe/ibHbIE
padot padoTbI pecypchl
bl
1 [ToBTOpenue Kypca Gusukn 7-9 kiacc 1 02.09.2024
2 [ToBTOpenue Kypca Gusukn 7-9 kiacc 1 04.09.2024
3 Bxoanas koHTpoJibHas paboTa 1 1 09.09.2024
®dusuka — Hayka o npupoje. Hayunsie METOABI MO3HAHUS
4 OoKpy>karotiero mupa. Poibs u mecto gusuku B GopMHpOBaHUM 1 bubnuotexa [JOK
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B IPAKTUYECKOU 11.09.2024  https://m.edsoo.ru/ff0c32e2
NEeSTENIbHOCTH JIIOJIEH
5 Mexaaundeckoe aBmkeHne. OTHOCHTEIBHOCTh MEXaHHIECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, ckopocTb, yCKOpEHHE 16.09.2024  https://m.edsoo.ru/ff0c3508
5 PaBHOMEpHOE U paBHOYCKOPEHHOE TIPSIMOJIMHEHHOE 1 bubnmoreka [JOK
IBHKEHUE 18.09.2024  https://m.edsoo.ru/ff0c3620
7 CBoOonHOe majieHne. Y cKkopeHrne cBOOOHOTO MaIeHus 1 93.09.2024 Egggﬁ;?:;;gr(aﬁfoc 39cc
JlaGopaTtopHast pabora: "U3yuenne qBMKEHUS Tena,
8 1 1
OpOIIEHHOTO TOPU30HTAIBHO. 25.09.2024
9 KpuBonuneiinoe aBuxenue. J[BrmxkeHne MmaTepuaaibHON TOUKU 1 bubmuorexa [JOK
10 OKPYXHOCTH 30.09.2024  https://m.edsoo.ru/ffOc3ada
JlaGopaTtopHnast pabora: «/3yueHnue qBMKEHUS TeJa o
10 1 1
OKPY>KHOCTH» 02.10.2024



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
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1 [IpuHnun otHocutensHOCTH I'anunes. MuepruansHble bubnuoreka [IOK
cucreMsbl orcueta. [lepriif 3akoH HetoToHa 07.10.2024  https://m.edsoo.ru/ff0c3be8
bu6mmoreka [IOK
12 Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit u https://m.edsoo.ru/ff0c3be8
TpeTui 3akoHbl HRIOTOHA 1Sl MaTepHAIIbHBIX TOYEK 09.10.2024  bubmuoteka [{OK
https://m.edsoo.ru/ff0c3be8
13 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [leppas bubnmoreka [JOK
KOCMHUYECKAasi CKOPOCTh 14.10.2024  https://m.edsoo.ru/ff0c3d00
14 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Jlaboparopras bubnuorexa [JOK
pabora: " 3MepeHue keCcTKOCTU MPY>KUHbBI" 16.10.2024  https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumuent tpenns. Cuna conpoTHUBICHHS
15 P ABUKEHUH TeJla B )KUJKOCTH WM rase. JlaboparopHas bubmmorexa [JOK
P g ' patop 21.10.2024  https://m.edsoo.ru/ffOc3f76
pabora "N3mepenue ko3 PumeHTa TpeHus CKOJIbKEeHUS "
[ToctynarensHoe U BpaliaTeabHOE ABIKEHHUE aOCOIMIOTHO
16 TBEpAOrO Tena. MoMeHT cuiibl. [1neqyo cumnbl. YcmoBus bubmorexa HOK
pa ' ' 23.10.2024  https://m.edsoo.ru/ffOc41a6
paBHOBeCHsI TBEPIOTO Teja
17 JlaboparopHas pabota "M3ydeHue paBHOBECHS TeNa MO
JIeCTBUEM HECKOJIBKUX CHIT" 06.11.2024
NmMrtyiibe MaTepHuaaIbHOM TOUKH, CUCTEMBI MaTSPHUATBHBIX
18 Touek. IMmynbc cuitbl. 3aKOH COXpaHEHUsI UMITYJIbCa bubmorexa HOK
S ' P yARea. 11.11.2024  https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
PaGota u momrHOCTh cuibl. Kunetndeckast sHeprus
19 MaTepuaTbHOW TOUKU. TeopeMa 006 U3MEHEHUN KUHETHIECKON bubmmorexa [JOK
P +HeOP 13.11.2024  https://m.edsoo.ru/ff0c4502
SHEPTUU
[MotennmaneHas ueprus. [loTeHManpHas SHEPTUS YIPYTO
20 edopMHpOBaHHON NpYXUHBL. [loTeHIMaNbHAS SHEPTUS Tea bubmmorexa LIOK
ACQOPMID Py ' i P 18.11.2024  https://m.edsoo.ru/ffOc461a
BOJIM3H MTOBEPXHOCTH 3EMITH
[ToTeHnmansHbIe U HEMOTEHIIUANBHBIE CUITBL. CBSI3b PabOTHI
21 HEMOTEHITUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM bubmuorexa [JOK
SHEPrUM CUCTEMBI T€J. 3aKOH COXPAHEHHUS MEXaHUYECKON 20.11.2024  https://m.edsoo.ru/ff0c478c

SHEPrUu
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Jlaboparopnas pabota:» M3ydueHne 3akoHa COXpaHECHUS

22
MEXaHUYECKON IHEPTUM» 25.11.2024
93 Kontponbnas padora mo teme «Kunemaruka. J[nHamuka. bubnunoreka [HOK
3aKOHBI COXPAHEHHS B MEXAHUKE» 27.11.2024  https://m.edsoo.ru/ff0c4b74
24 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. bubmuoreka [JOK
bpoynoBckoe nmkenue. Juddys3us 02.12.2024  https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.
25 Mojenu cTpoeHus ra3os, )KUAKOCTEW U TBEPABIX Tel. Macca 04.12.2024
mouekyi. KonnuectBo Bemectsa. [Toctosinuas ABOraapo o
TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana
26
temriepatyp Llenbcus 09.12.2024
. bubnuorexa [JOK
2t Hneansnpiii ras 8 MKT. Octiosioe ypasnerie MKT 11.12.2024  https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM
28 SHEPIruU ABMKEHUS MOJIEKYI. YpaBHeHne MeHneneena- bubmmorexa LOK
b v 2P 16.12.2024  https://m.edsoo.ru/ffOc511e
Kunaneiipona
2 P
9 elIeHne 3a1a4 18.12.2024
30 K M
OHTpOIIbHAs paboTa o TeMe MonekynspHas Qu3nka 93.12.2024
1 I
3 3akoH JlanmbToHA. I'a30BbIe 3aKOHBI 95.12.2024
39 N3ormporieccsl B UaeallbHOM Ta3e U uX rpaduueckoe bubnmoreka [JOK
MIPE/ICTaBJICHHE 30.12.2024 | https://m.edsoo.ru/ffOc570e
33 JlaboparopHas paboTa:» DKcepuMeHTaIbHAS ITPOBEPKa
3akoHa ['eii-Jlroccaka. 13.01.2025
BHyTpeHHss Heprus TEpMOJANHAMUYECKOW CHCTEMBI U
34 crocoObI e€ n3MeHeHust. KonmnuecTBo TermioTel 1 pabota bubmorexa HOK
] p ' 15.01.2025  https://m.edsoo.ru/ff0c5952
BuyTtpenHsst sHeprusi 0IHOATOMHOTO HI€aJIbHOTO ra3a
35 Bunp Terutonepenaun. Y aenpHas TEIUIOEMKOCTD BEIIIECTBA. bu6mmoreka [IOK
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KonmdecTBo TemIoTsl Ipy Teruionepeaade. AauadaTHbli 20.01.2025  https://m.edsoo.ru/ff0c5¢c36
nporecc
n . bubnunoreka [HOK
epBBIN 3aKOH TEPMOJAMHAMUKH U €r0 TPUMEHEHUE K
36 u3onpoueccaMm. HeoOpaTUMOCTh MPOIECCOB B IPUPOJIE https. //m.eds00.ru/TOCSete
. potiectan. Teobp pont prpone. 22.01.2025  Bu6muorexa LOK
TOPOH 3AKOH TEPMOMHHAMHIH https://m.edsoo.ru/ff0c6230
37 [Tpuniun gevicteust u KII/ TermoBoit Mmammnsl. LHukin Kapao bubmuorexa [JOK
u ero KII/I. Dxonornyeckue npoodaemMbl TEIIOIHEPTETUKI 27.01.2025  https://m.edsoo.ru/ff0c600a
. bubnuorexa [JOK
38 0606 O
OO YOI LCHOBLT TEPMOATIHANMHIEH 20.01.2025  https://m.eds00.ru/ff0c6938
39 [TapooOpa3oBanue u KoHaeHcanus. Mcmapenre u KUIICHUE bubmorexa [JOK
POOBP ACHCATIA. P 03.02.2025  https://m.edsoo.ru/ffoc63b6
40 AGCo0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa. bubnnorexa [HOK
Hacplennslit nap 05.02.2025 | https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.
41 AHUN30TpOnuUs CBOMCTB KprcTaioB. Kuakrue KpucTamibl bubmorexa HOK
' P ' 10.02.2025 https://m.eds00.ru/fOC65f0
CoBpeMeHHbIE MaTepUalIbl
42 [InaBnenue u kpuctamm3anus. Y jesipHas TerioTa bubnuoreka [IOK
maBiaeHus. Cyonumans 12.02.2025  https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
43
¥paBHeHHe TEILIOBOro banaiica 17.02.2025  https://m.edsoo.ru/ff0c6820
44 Pemenne 3anaud nmo reme M3MeHeHNe arperaTHbIx COCTOSTHAN
BEIIECTBA 19.02.2025
45 KonTponbhas pabota no temam OCHOBBI TEPMOJUHAMUKHU U
M3MEHEHUH arperaTHhIX COCTOSIHHM BEIIeCTBa 24.02.2025
. bubmuorexa [JOK
DJeKTpu3anus Tell. DIeKTpUUeCKui 3apsia. [[Ba Buaa
46 ANEKTPUUYECKUX 3aps10B. [I[pOBOTHUKY, TUIICKTPUKH U ttps.//m.edsoo.ru/tflcbee
P p3 OB ©IPOROTIHICL ATDICKID 26.02.2025  Bu6morexa LOK
MOJTYTIPOBOTHUKU. 3aKOH COXPAHEHHsI SJICKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6ced
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunsbrit bu6mmoreka [IOK
ANEKTPUUECKUIN 3aps]l 03.03.2025  https://m.edsoo.ru/ffOc6ced
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Hanpsx€HHoCTh 2nekTpudeckoro nois. [Ipuxnun

48 CYNEPNO3HIMU IEKTPUUECKUX TToNeH. JInHun bubmorexa HOK
yHep i P ' 05.03.2025  https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
49 Pa6oTa cuit anexkTpocraruueckoro mojs. [lorenmuant. bubnnoreka [JOK
Pa3nocTh noreHnuanos 10.03.2025  https://m.edso0.ru/ffOc6f00
50 [TpoBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM TIOJIE. bubnmoreka [JOK
JusnexTpudeckas MpOHUIIAEMOCTh 12.03.2025  https://m.edsoo.ru/ff0c7018
N N bubmuoreka [JOK
OnekTpoéMkocTh. Konnencatop D1neKTpo€MKOCTh MI0CKOTO
>l KOHJIEHCATOpa. DHEPrus 3apsyKEHHOI0 KOHJIEHCAaTopa 17.03.2025 https.//m.edls00.1L/TT0C 7126
g pa- P P A P R https://m.edsoo.ru/ff0c72c0
[IpyuHIAN 1EeNCTBHS ¥ IPUMEHEHHE KOHIEHCATOPOB,
52 KOITUPOBAJIBLHOTO ammapara, CTpyHHOTO IIPUHTEPA. 10.03.2025
DJIEeKTPOCTATHYECKASI 3aIIUTA. 3a3EMIICHUE DIICKTPOIIPHOOPOB R
DNEKTPUUECKUd TOK, YCIOBHUS €ro CyIIECTBOBAHHUS.
53 I1 it Tok. C .H .C .
ocTosiHHBIN TOK. Cuita Toka. Hanpsikenue. ConpoTuBiIeHHEe 02.04.2025
3akon Oma aJig y4acTka 1enu
54 ITocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHNE bubnuotexa [JOK
IIPOBOJHUKOB. 07.04.2025  https://m.edsoo.ru/ff0c74f0
55 JlaGopaTtopHast pabota "M3y4ueHue nocie0BaTeIbHOTO U
napajuieJIbHOTO COCTMHEHHS TIPOBOTHUKOB" 09.04.2025
56 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro TOoKa. 3akoH J[koys- bubnuoreka [IOK
Jlenna 14.04.2025  https://m.edsoo.ru/ff0c7838
3akoH OMa AJi OJTHOM (3aMKHYTOM ) SIEKTPUUECKOM 1EnH.
57 Kopotkoe 3ambikanue. Jlaboparopuas padota «3mepenue bubmorexa HOK
p ' PATOpHAZ P P 16.04.2025  https://m.edsoo.ru/ff0c7ae0
O/1C ucTouyHuKa TOKa M €r0 BHYTPEHHETO COMPOTHUBICHUS
KonTtponbnas pabota mo Teme DnexkrpocTtatrka. [1ocTOSTHHBIHI
58 o
AJIEKTPUIECKUN TOK. 21.04.2025
DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJLIOB.
59 3a .
BHCHUMOCTb COMPOTHUBIICHUS METAJIJIOB OT TEMIIEPATypPhbl 93.04.2025
CBepX1mpoBOANMOCTD
60 [MomynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAsI bubnmoreka [JOK
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npoBoauMocTh. CBOMCTBa p—N-miepexoa. 28.04.2025  https://m.edsoo.ru/ff0c84ae
[MomynpoBoAHUKOBBIE TPUOOPHI
61 DJIEKTPUUYECKUH TOK B paCTBOPAX U paciliaBax 3JICKTPOJHUTOB. 1 bubnunoreka [HOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. DIICKTPOJIN3 30.04.2025 | https://m.edsoo.ru/ff0c82ba
DneKkTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
62 MTYYKOB. DIEKTPUICCKUN TOK B razax. CaMOCTOSTENbHBIA U 1 bubmmorexa [JOK
YKOB. P . i 05.05.2025  https://m.edsoo.ru/ffOc84ae
HECaMOCTOSITeNbHBIN pa3psa. Monnus. [1na3zma
63 DneKTpudecKue MpruOOpPhl U YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBuina TexHuKy 6€30MacHOCTH 07.05.2025  https://m.edsoo.ru/ff0c86fc
64 Pemienue 3amad no reme «NEKTPOIUHAMUKAY 1 12 05.2025 nggﬁ;f;igrou}?f 0c88be
Kontponbhas pabota mo Teme. TOKM B pa3NuYHbBIX CpeIax»»
65 /Bcepoccuiickast mpoBepodHasi paboTa pH MPOBEACHUN Ha 1 1 bubmorexa LHOK
P POBED P D1 HPOBEA 14.05.2025  https://m.edsoo.ru/ffOc8a8a
OyMaXHOM HOCHUTETIE
. . bubnuotexa [JOK
P . 1 1
66 e3epBHbIit ypok. Ododuiatoutnit ypok o Temam 10 xracca 19.05.2025  https://m.edsoo.ru/ff0c8c56
67 PesepBubIit ypok. O6o06matonuii ypok mmo temam 10 kiacca 1 91.05.2025
bu6mmoreka [JOK
68 P i . i 10 1
e3epBHbIi ypok. O6o6maronmii ypok mo remam 10 kiacca https://m.edsoo.ru/FOCBf6e
OO111ee KOIMYECTBO YacOB MO MPOTPaMMe 68 6 9
11 kaace
KounyecTBO 4yacoB
Kontp DJIEKTPOHHBIE
Ne
? Tema ypoka 0JIbHbI IMpakTu Hdara nu(poBbIe
n/n Bcero e yeckue H3Y4YeHH S o0pa3oBaTte/ibHbIE
padort padoTbl pecypchbl
bl
1 [TocTossHHBIE MAarHUTHL U UX B3auMOJIEHCTBE. MargauTHOE 1 but6mmoreka [IOK



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

nojie. Bekrop MaruuTHO# MHAYKIUU. JIMHUKM MarHUTHOM 02.09.2024 = https://m.edsoo0.ru/ff0c9778
WHIYKIAH

5 MaruutHoe 1noJie MpoOBOJHUKA ¢ TOKOM. ONBIT DpcTea. bubmuorexa [IOK
B3aumoneiicTBre NpOBOJHUKOB C TOKOM 04.09.2024  https://m.edsoo.ru/ffOc98fe

3 JlaboparopHas pabota «/3ydeHne MarHUTHOTO TIOJISI bubmmoreka [JOK
KaTYIIKA C TOKOM) 09.09.2024  https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO TOJISI HA POBOAHUK ¢ TokoM. Cuia

4 Awmmnepa. JlabopatopHas padora «lccinenoBanue 1eiCcTBHUS bubmmorexa [IOK

pa. patopHat b 11.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

5 JleiicTBre MarHUTHOTO TIOJISL HA JABIIKYILYIOCS 3apSKEHHYIO bubnuoreka [{OK
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna 16.09.2024  https://m.edsoo.ru/ff0c9df4
DOnexkTpoMarHuTHast UHAYKIHs. [I0TOk BeKTopa MarHUTHOM

6 .O1C .3 7
uaaykuuu. J/1C naaykuun. 3aKoH 3JIeKTPOMarHuTHOM 18.09.2024
unaykuuu Papanes

7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS bubmuoreka [IOK
AJIIEKTPOMATHUTHON UHAYKITUN 23.09.2024  https://m.edsoo.ru/ffOcal50
WNunyktuBHOCTE. SIBNeHne camonnaykuuu. 31C

8 CaAaMOWHTYKITUH. DHEPTHsl MATHUTHOTO TOJIST KATYIIKH C bubmorexa HOK

YICHIH. P yi 25.09.2024  https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHUYECKHE YCTPONUCTBA M X IPUMEHEHHUE: TOCTOSTHHBIC

9
MarHHTBHI, SJIEKTPOMATrHUTHI, SIEKTPOABUTATENb, YCKOPUTEIH 30.09.2024
3JIEMEHTAPHBIX YACTHI, MHIYKIIHOHHAS TIeYb

10 O6o6marmuii ypok «MarauTHoe noje. DIeKTpoOMarHuTHas bubnuotexa [JOK
WHIYKIHSD 02.10.2024 = https://m.edsoo.ru/ffOcab82

11 KonTponbhas pabota no teme «MaraHuTHoe Mouie. bubnuoreka [IOK
DNeKTpOMarHuTHasT WHIYKITUS 07.10.2024  https://m.edsoo.ru/ffOcad58
CBoOoIHBIE MEeXaHHUECKHEe KoneOaHus. ['apMoHuveckue

12 KoJieOaHus1. YpaBHEHUE TApMOHUYCCKUX KOJICOAHHI bubmorexa HOK

P P ' 09.10.2024  https://m.edsoo.ru/ffOcaf06
[IpeBpaiienue sHepruu
13 JlaboparopHas pabota «lccrnenoBanue 3aBUCHIMOCTH TIEpHO/Ia
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MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl 14.10.2024
rpy3a»
Koneb6arenbupiii KOHTYp. CBOOOHBIC 2JIEKTPOMArHUTHBIC
14 KoJIeOaHMs B MJI€aIbHOM KOJIeOaTeIbHOM KOHTYpe. AHalorus bubnnorexa [IOK
MEX1y MEXaHUYECKUMH U 3IEKTPOMArHUTHBIMU 16.10.2024  https://m.edsoo.ru/ffOcb820
KOJIEOaHUAMU
15 ®opmyna ToMmcoHa. 3aKOH COXpAHEHMS SHEPTUU B UACATIBHOM bubmmoreka [JOK
K0J1e0aTEeIbHOM KOHTYpE 21.10.2024  https://m.edsoo.ru/ffOch9ca
[Ipencrasienue o 3aTyxaromux Kojaedanusx. BoiHyX1eHHbIC
16 MexaHudeckue kojiebanus. Pesonanc. BeinyxkneHHbIe bubmorexa OK
' P 23.10.2024  https://m.edsoo.ru/ffOchb86
3JIEKTPOMArHUTHbIE KoJeOaHus
[Iepemennsiit Tok. CHHYCOUJANbHbBIN EPEMEHHBIN TOK.
17 MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U bubmorexa [JOK
y P ' A 06.11.2024  https://m.edsoo.ru/ffOchd34
JIEUCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HANIPSKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u noTpedIeHue
AIEKTPUIECKON YHEPTUU 11.11.2024
YcTpoicTBO U MPAKTHYECKOE MPUMEHEHHE 3JIEKTPUUECKOTO
19 3BOHKA, TeHepaTopa NePEeMEHHOr0 TOKa, JIMHUN bubmorexa LOK
’ patopa fiep ’ 13.11.2024  https://m.edsoo.ru/ff0cc324
3JeKTponepeay
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJIEKTPOIHEPTUH.
20 KynbpTypa ucIosib30BaHUS AIEKTPOIHEPTHH B IIOBCETHEBHOM
YIRLYP POSHEP 8 18.11.2024
KU3ZHU
MexaHn4yeckne BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos.
21 CxopocTh pacnpocTpaHeHus 1 JyInHA BOJHEL. [lonepednsie u bubmmorexa [JOK
’ P 20.11.2024  https://m.edsoo.ru/ffOccab4
MIPOJIOJTHHBIE BOJTHBI
99 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. bubnunorexa LIOK
TemOp 3ByKa 25.11.2024  https://m.edsoo.ru/ffOcccOc
93 DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U ckopocTsk. [lIkana bu6muoreka [IOK
AJIEKTPOMATrHUTHBIX BOJIH 27.11.2024  https://m.edsoo.ru/ffOccfe0
24 [TpuHLMIIBI paguOCBSI3U U TeleBUACHUS. Pa3BuTue cpeacTs
cBs3u. Pagnonokamnus 02.12.2024
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but6mmoreka [IOK

25 KonTtponpnast padora «KoneGanust u BOITHBD» 04.12.2024  hitps://m.edsoo.ru/f0cC68
26 [IpsamonuHeiHOE pacIpOCTpaHEHUE CBETA B OJJHOPOIHOM bubnmnoreka HOK
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeta 09.12.2024  https://m.edsoo.ru/ff0cd350
97 OtpaxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubmmoreka [JOK
M300pakKeHHUH B TUIOCKOM 3€pKajie 11.12.2024  https://m.edsoo.ru/ffOcd4e0
28 IIpenomnenue cera. [lonHOE BHYTpEHHEE OTPAKECHUE. bubnmnoreka HOK
[IpenenbHbIA yroia NOJTHOTO BHYTPEHHETO OTPAXKEHUS 16.12.2024  https://m.edsoo.ru/ffOcd7{6
29 JlaGopaTopHas pabota «M3mepeHue rmokasareis bubnnorexa [JOK
IIPEJIOMIIEHUS CTEKIIA» 18.12.2024  https://m.edsoo.ru/ffOcd67a
30 Jlunzsl. [loctpoenue nzobpakenuii B unze. opmyna bubmmoreka [JOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JIMH3bI 23.12.2024  https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHast pabota «MccienoBanue CBOMCTB
M300paKCHUM B JIMH3AX» 25.12.2024
39 Hucnepcus ceera. CnoxHbIi coctaB 6eroro cera. Lper.
JlaGopatopHas pabota «HaOnronenue nucnepcuu cBETay 30.12.2024
33 Hurepdepennus ceera. udpakius cera. JAudpakiimonHas bubmuoreka [IOK
peméTka 13.01.2025  https://m.edsoo.ru/ffOced22
34 [TonepedynocTh cBeTOBBIX BOJIH. [lonsipusanus ceera brbmmorexa [TOK
15.01.2025 @ https://m.edsoo.ru/ff0cf02e
35 OnTuueckue NpuOOPHI U YCTPOICTBA U YCIIOBUS UX
0e30MacHOTO MPUMEHEHUS 20.01.2025
O06o0matoriee MOBTOPEHHE 110 TeEMaM DJIEKTPOMarHuTHasI
36
npupona ceera 1 Onruka 22.01.2025
37 KoHnTtponbHast pabota mo Temam DieKTpOMarHiuTHas Ipupoa bubnmnoreka [JOK
cBeta u Ontuka 27.01.2025  https://m.edsoo.ru/ffOcf6f0
38 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH. bu6muoreka [JOK
[TocTynars! ciennanbHONW TEOPUU OTHOCUTEIBHOCTH 29.01.2025  https://m.edsoo.ru/ff0cf862
39 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU bubnuotexa [JOK
W COKpAIIICHUE JITHHBI 03.02.2025  https://m.edsoo.ru/ffOcfa42
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40 OHeprus 1 UMIYJIbC PEISATUBUCTCKON yacTUIbl. CBA3b Macchl bu6nuorexa [IOK
C DHEprUed U UMITYJIbCOM. DHEPrus MOKOs 05.02.2025  https://m.edsoo.ru/ffOcfc68

bu6nmorexa [IOK

41 ®otonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC POTOHA 10.02.2025  https://m.edsoo.ru/ffocfel6

42 OtkpeiTre u uccnenoBanue poroddpdexra. Onwite A. T bubmmoreka [JOK
CroneroBa 12.02.2025 @ https://m.edsoo.ru/ffOcffc4

43 3akonbl porodddekra. YpaBHeHUE DUHIITCHHA 115 bubnmnoreka HOK
dororddekra. «Kpachas rpanuna» porodrddexra 17.02.2025  https://m.edsoo.ru/ff0d015e

44 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa. Xumuueckoe bubmuoreka [{OK
JIeHiCTBHE CBETA 19.02.2025  https://m.edsoo.ru/ff0d04a6

45 TexHu4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHUE:!
dboTo37eMEeHT, (hOTOIATUYNK, COTHEUHAs OaTapes, CBETOIHO/] 24.02.2025

46 Pemenue 3amau o reme «2JI€MEHTHI KBAHTOBOM OTITHKH bubmorexa HOK

26.02.2025  https://m.edsoo.ru/ff0d0302

47 KonTponbhas paboTa mo rTemam DIeMEHTHI CIIEIHAIBHON
TEOPUU OTHOCUTEIIHOCTH U DJIEMEHTBI KBAHTOBOM ONTUKU 03.03.2025
Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuio bubmmorexa [TOK

48 a-gactull. [I1anerapuas mozaens aroma. [loctymnarsr bopa 05.03.2025 https://m.edsoo.ru/HOd091a

’ ) R https://m.edsoo.ru/ff0dOafa

49 Wznydenne u nmornomieHue (OTOHOB MPHU MEPEXOJIE aTOMa C bubnnorexa [JOK
OJIHOTO YPOBHS DHEPTUU Ha Apyroi. Buabl ciekTpon 10.03.2025  https://m.edsoo.ru/ff0dOafa
BousiHoBBIE cBOMCTBa yacTul. BosHsl ne bpons.

50 KopmyckynspHo-BoaHOBOH ayanu3mM. CHOHTaHHOE U bubnmoreka [JOK
BBIHYX/IEHHOE u3inydeHue. JlabopaTopHas pabora 12.03.2025  https://m.edsoo.ru/ff0d0ca8
Hab6nronenue nuHEHYaToro crekTpa

51 OtkpeiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnuotexa [JOK
OIIPEEIICHUIO COCTAaBA PAJIMOAKTUBHOTO U3ITY4ECHHUS 17.03.2025  https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anbda-, 6era-, raMmma-u3nydeHus. Bnusane
pPaZIMOaKTUBHOCTH Ha KHUBBIC Opranu3Msl. JlabopaTropHas

52
pabota «lccrnenoBanue TPEKOB YaCTHUI(TIO TOTOBBIM 19.03.2025

dororpadusim)»
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53

OTkpbITHE IPOTOHA U HelTpoHa. V3oTonbl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHUe

02.04.2025

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

54

55

56

OHeprus CBA3M HYKJIOHOB B siApe. SInepHbIC peakLnu.
SAnepusiii peaktop. [IpobiaeMbl, mEpCHEKTHUBBI, SKOJIOTHYECKHE
aCIIEKTHI SICPHOU DHEPreTUKU

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. MeToIbI
HaOJI0ACHUS U PETUCTPALIMU HJIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE B3aUMOIEHCTBUS.
EnuHCcTBO DM3M4ecKoil KapTHHBI MUPa»

KonTponbhas pabota no reme KBanrosas dusmuka

07.04.2025

09.04.2025

14.04.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

Oransl pa3BUTHS acTpoHOMUU. [IpuKinagHoe u
MHPOBO33pPEHYECKOE 3HaYCHNE acTpoHOMUH. Bun 3BE€31HOTO
HeOa. Co3Be3aus, ApKHe 3BE3/bI, IUIAHETHI, UX BHIMMOE
nBkenue. ConHevHas cucrema

16.04.2025

58

59

60

61

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComnHila
" 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TTIaBHOU
[IOCJIEI0OBATEILHOCTH. BHyTpEeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O POUCXOKICHUN U
sposrrori CoJTHIIa U 3BE3T

Mieunsiii [1yre — Hama ['anaktuka. ITonoxenue u
nerxenne Connna B ["anaktuke. ["anaktuku. YEpHbIe qbIpbI B
Apax TralakTUK

Bcenennas. Pa3beranue ranaktuk. Teopus bomibiioro
B3pbIBA. PenmkTOBOE M3ilydeHue. MeraranakTuka

21.04.2025

23.04.2025

28.04.2025

30.04.2025

62

Hepemennsie mpoOaeMbl aCTpOHOMUHT

05.05.2025

63

O6o6maromuit ypok. Pois ¢pusuku u actpoHomuu B
3KOHOMUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM M S THYSCKOMN

07.05.2025
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cdepax AesITeN,HOCTH YeIIOBEKa

O6o06matomuii ypok. Poibs 1 MmecTo pu3nku 1 acTpOHOMHH B

64 1
COBPEMEHHOM HAyYHOUW KapTHHE MUPA 12.05.2025
Ob6o6maromuit ypok. Ponb puznueckoit Teopun B
65 . . 1
(GbopMUPOBAHUU TIPEIICTABICHHUNA O PU3NICCKON KapTUHE MHUPa 14.05.2025
66 KonTtponbHas pabota o Teme J1eMeHThl aCTPOHOMUU U 1
acTpopU3UKHI 19.05.2025
O6o6mmaromuii ypok. Mecto gpusndeckoil KapTUHBI MUPA B
67 0 - 1
o0rieM psay C?BpeMeHHbIX €CTECTBCHHO-HAYUHBIX 91.05.2025
NPEJICTaBICHUN O IPUPOJIC
PesepBHbIil ypok. MaruutHoe mosie. DJIeKTpoMarHuTHas
68 1
UHAYKIHS 26.05.2025
OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 68




Y4eOHO-MeTOANYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mmpoiecca

Oobs13aTesIbHbIE YUeOHbIe MATEPHAJIBI /ISl YUEHUKA

» @uszuka, 10 kmace/ Msakumes I'.51., byxoBues b.b., Corckuii H.H.; mox penakumeit

[MappentreBoit  H.A. Axumonepnoe oOmectBo «M3natensctBo  «IIpocBemenue»

» dusuka, 11 xmace/ Msaxumes ['.JI., byxoBuer b.b., HUapyrun B.M.; mon penakmueit

[TapdentreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne

MeTtoauyeckue MaTepuabl 1Jisl YIUTEs

1. ®epepanbHas pabouasi mporpamMma CpeaHero oomero obpa3zoBaHusi Gusnka (0a30BBIN
ypoBenb) (mist 10—11 xmaccoB oOpaszoBarenbHbIX opranu3anuii) Kiaccuueckuii Kype.
WuctutyT crpareruu pa3BuThs odpasoBanus/ Mocksa 2023 ¢

2. Tloypounsie pa3zpabotku k yueOHuKy Pusmka 10 I'. 5. Msakumesa, b. b. byXoBuega,
H.H. Cotckoro

3. Tloypounsie pa3pabotku k yuyeOHuKy ®Pusumka 11 I'. S. Makumea, b. b. byXoBuega,
B.M. Yapyruna

Hudposbie 00pa3oBaTebHbIe pecypchbl U pecypchl ceTH HHTEPHET

1. Enunas xosutexius nudpoBbix o0pazoBaTenbHbIX pecypcos http://school-

collection.edu.ru

2. aTepecHble MaTepralibl K ypokaMm (PU3UKH IO TeMaM; TECTHI 110 TeMaM; HarJIsITHbIS

nocobust kK ypokam http://class-fizika.narod.ru

3. Co3nmanue 371eKTpOHHBIX 3amanuii hitps://edu.skysmart.ru/teacher/homework/libavovuge

4. OGpazoBarenpHas miathopma Yuu.py

5. O6pa3zoBarenbHas miatdopma AKnace

6. HaBurarop meroanueckux paspadorok https://navigator.apkpro.ru/

7. Bunnoypoxku B uaTepHete https://videouroki.net/



