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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma o ¢u3nke Ha ypoBHE cpeHero o0mero oopa3oBaHus pazpadoTaHa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHON IPOrpaMMBbI,
npeactasieHHbix B @I'OC COO, a Takke ¢ yuéroMm ¢eaepanbHoil paboueil mporpammbl
BocnuTanus M Konnenmuu npenonasanus ydeOHoro npenmera «®dusnka» B o0pa3zoBaTelbHBIX
opranmsauusax Poccuiickoii ®enepanmu, peanusyloLMX OCHOBHBIE — 00pa30BaTelIbHbIC
IIPOrpaMMBl.

[Iporpamma 1o Qusuke omnpenenser o0sA3aTeNbHOE IPEAMETHOE  COAEpKAHHE,
YCTAQHaBJIMBAET PEKOMEHIYEMYIO I1OCIIE€AO0BATEIbHOCTh M3YUYEHHS TE€M M pa3fesioB y4eOHOro
peaMeTa ¢ y4ETOM MEXITPEIMETHBIX 1 BHY TPUIIPEAMETHBIX CBS3EH, JJOTHKH yuyeOHOro mporecca,
BO3PACTHBIX 0COOCHHOCTEN oO0ydaromuxcs. [Iporpamma mo ¢usrke 1aét npeacTaBIeHre O TEeNsX,
COJICpXKaHMH, O0ILEeH cTpaTeruu 00y4eHusl, BOCIIUTAHUS, U Pa3BUTHsI 00YUaIOIUXCsl CPEICTBAMU
yueOHoro npeamera «dusuka» Ha yriayOoaéHHOM YpOBHE.

N3ydenne kypca ¢u3uMKu yrioyOJE€HHOTO YpOBHS IO3BOJISIET pealu30BaTh 3a7auu
poeCCHOHAILHOW OpPUEHTAIlMH, HAIPABICHO Ha CO3/JaHUE YCIOBUU ISl MPOSBICHHUS CBOUX
UHTEJJIEKTyaJIbHBIX WM TBOPYECKHMX CIIOCOOHOCTEM KaXIbIM OOydaroluMmcsi, KOTOpbIe
HEOOXOAMMBI U1 MpPONOJDKEHHMs O0Opa3oBaHMSA B OpraHu3alusX Mpo(ecCHOHATBHOTO
00pa30BaHus MO pa3IMYHBIM (PU3UKO-TEXHUUECKUM M WH)XEHEPHBIM CHEIIHAIBHOCTSIM.

B mporpamme mno ¢usuke onpenensrorcs IUIAHUPYEMbIE pe3yJsIbTaThl OCBOEHHs Kypca
(U3MKK Ha yPOBHE CPeIHET0 00111ero 00pa3oBaHus: TMYHOCTHbIE, METAPEIMETHBIE, IPEAMETHBIE
(1a yrmyonénnom ypoBHe). HayuHo-MeTO1010THYECKON OCHOBOM TSl pa3paboTKu TpeOOBaHUM K
JUYHOCTHBIM, METaNpeJMETHbIM M HPEAMETHBIM pe3ysibTaTaM oO0y4aroIluXcs, OCBOMBIIMX
nporpamMmy 1o ¢HU3MKe Ha ypOBHE CpeIHEro oOImiero oOpa3oBaHUs Ha YriIyOJEHHOM YpOBHE,
SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXO0I.

IIporpamma o ¢u3uke BKIIIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (PU3UKH Ha yIiyOIEHHOM YPOBHE, B TOM YHCIIE
MIpeIMETHBIE PE3YJIbTAThI MO rojlaM 00y4EHUs;

cojepxkaHue yueOHoro npeamera « Pu3ukay mo rogam oOyueHus.

[Iporpamma mo ¢u3nMKe MMEET MPHUMEPHBIH XapakTep M MOXET OBITh HCIIOJNb30BaHA
YUUTEIAMHU (PU3UKH JUIsI COCTABJICHUS CBOUX Pa00OUUX MPOrpamMM.

[Iporpamma 1o (¢u3MKE HE CKOBBIBAET TBOPUECKYIO WHHUIMATUBY YYHTENICH U
MPEIOCTABISIET BO3MOXHOCTU JUIsl peaju3allMd pa3lIMYHbIX METOJUYECKUX TMOAXOA0B K
IIPEeroIaBaHuI0 (PU3MKH Ha YIIyOJIEHHOM YPOBHE IIPU YCIOBUU COXPAHEHUS 00s13aTeNbHOM YacTu
CoJlep>KaHus Kypca.

®du3uka Kak Hayka 0 HanOoJjee O0IIMX 3aKOHaX NMPUPOAbI, BBICTyMasi B KaUeCTBE yUEOHOIO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUN 00 OKpY’KaIOLIEM MHUpE.
HIkonpHBIH Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMH MJIi €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, IIOCKOJIbKY (PU3UYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUN, N3y4aeMbIX
XUMueH, ouonorueit, pusnueckoil reorpadueir u actpoHomuei. Vcnonap3oBaHue U aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWUH ONpEeAeHIO XapakTep M OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUII B cQepe SHEpreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYeHHMs] HOBBIX
MaTepuaJioB C 3aJaHHBIMU CBoOicTBaMH. IM3ydeHune (U3MKM BHOCHUT OCHOBHOM BKJIaJ B
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yyaroiierocs, B GOpMHUpPOBaHUE YMEHUN
MIPUMEHATh HayYHBIH METOJI IO3HAHUS NPH BHIMOJIHEHUN UM Y4EOHBIX UCCIIEOBAHUI.



B ocHOBY Kypca ¢u3uKu Ha ypoOBHE CpEAHEro o0Iiero o0pa3oBaHUs MOJIOKEH P UACH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKJIIOYAET KaK BOINPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoesn 2enepanuzayuu. B cooTBeTCTBUY C HEW MaTepual Kypca pU3uku 00beAMHEH BOKPYT
¢usnyeckux teopuil. Benymmm B Kkypce sBnsercs (OpMUpOBaHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanonaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana pru3nyeckoi HayKu, OCMbICIICHHE CBS3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOIIEMaMH.

Hoesa npuknaonoii nanpasenennocmu. Kypc pusnuku yriryO€HHOTO ypOBHS PEATIoaracT
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHMYECKHX U TEXHOJIOTMUECKHUX IPUIIOKEHUI H3yUEHHBIX
Teopuii W 3akoHOB. [lpu 5TOM paccMaTpuBalOTCs Ha YypOBHE OOIIMX TMpEJCTaBICHUN U
COBPEMEHHBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konocusayuu peanusyeTcs IMOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKkKke 00CYXIeHUs MPoOJIeM PallMOHATIBHOTO IPUPOIONONIB30BaHUS U
9KOJIOTMYECKON 0€3011aCHOCTH.

OcBoeHue cozepkaHus MPorpaMMbl 10 (GU3UKE JOJKHO ObITh IOCTPOEHO HA MPUHIUIAX
CHUCTEMHO-EATEIbHOCTHOTO noixoAa. st pu3nku peanuzanus 3TUX TIPUHIMIIOB 0a3upyeTcs Ha
HCIIOJIb30BAHUU CaMOCTOSITEJILHOTO SKCIEPUMEHTa KaK IMOCTOSHHO JAEMCTBYIOLIETO (akTopa
yuebHoro nporecca. s yriy06aéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOIO YUEHUUECKOT0
HKCHEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YUYEHHUYECKUE OIBbITHI NMPH HM3YyYEHUH HOBOTO
Martepuana, JjabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXHBI /1Ba criocoda
peanu3anum (U3NYECKOro NpakTUKyMa. B nepBoM ciyyae mpakTUKyM IIPOBOAUTCS JTUOO B KOHIIE
10 u 11 kmaccoB, mu0O mocie NepBoOro U BTOPOTO MOJYTroInui B KaXI0M U3 3TUX KiaccoB. Bropoii
crnocod — 3TO MHTerpauus padoT NpaKTHUKyMa B CHCTEMY J1abOpaTOpHBIX padoOT, KOTOphIE
MIPOBOJIATCSL B Ipoliecce M3ydeHus pasnena (temsl). IIpum stoM mon paboTamu HpakTUKyma
MIOHMMAETCS CaMOCTOSITEIbHOE HCCIIEOBAHME, KOTOpPOE€ TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000MEHHOTO BU/Ia O€3 MOIIArOBON HHCTPYKIIHH.

B nporpamme no ¢usmke cucrema ydeHHUECKOTo IKCIEPUMEHTA, 1a00paTOpHbIX paboT U
MpaKTUKyMa IpeJICTaBIeHa €IMHBIM epeuHeM. BriOop TeMaTHKu JUIsl 3TUX BUJOB YUYEHUUECKHUX
MPAKTUYECKUX PAOOT OCYIIECTBIIAETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIO Ipoliecca UCXOId U3
0COOEHHOCTEH TOYpOYHOIrO IUIAHMPOBAHMS M OCHAIleHWs Kabuneta ¢usuku. Ilpu sToM
oOecreunBaeTcsl OBJaJeHUE OOY4YalOIMMHUCS YMEHHUSMM IPOBOAUTH IpPSIMbIE U KOCBEHHBIE
U3MEpEHHUs, UCCIENIOBaHMUs 3aBUCUMOCTEH (PM3NYECKMX BEJIMYMH M IOCTAHOBKY OIIBITOB I10
IIPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bbosblioe BHMMaHuE yAenseTcsl pelleHuI0 pacuEéTHBIX U KadecTBEHHbIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7ad IMPHOPUTETOM SIBISIIOTCS 3a/laudl C SBHO 33JaHHOM M HEABHO 3aJaHHOMN
(U3NIECKO MOJIETIBIO, TTO3BOJISIONINE IPUMEHATH H3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjiena Kypca, TaKk M HHTErpupys NPUMEHEHUE 3HaHUM W3 pa3HbIX pasnenoB. Jlis
KayeCTBEHHBIX 3a/a4 TMPUOPUTETOM SIBISIOTCS 3a/JaHUsl Ha OOBsICHEHHE/NpeacKa3aHHe
MpoTeKaHus (PU3HUECKUX SBJICHUN M MPOLECCOB B OKpPYXKAIOIIEH >KU3HH, TpeOyrolue BbiOOpa
(bu3n4ecKoi MOETH I CUTyalluH IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieueHHI0 y4eOHOro mpouecca Kypc (pu3uku yriayOn€HHOrO ypoBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs TOJDKEH HM3ydYaThCS B YCIOBHUSX IMPEAMETHOTO KaOwHeTa. B kaOuHere
(bu3HUKYN T0KHO OBITH HE00X0UMOE TaOOpPaTOpHOE 000PYI0BAHUE JIJISl BBIOJIHEHUS YKa3aHHBIX
B IIporpamme 1o (Gpu3uKe yYeHHMYECKHX OIBITOB, JaOOpaTOPHBIX paboT U paboT MpaKTUKyMa, a
TaKXe JeMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHcTpaniioHHOEe  000pyAoBaHue (HOpMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe MO
¢u3nKe KIIOYEBBIX JICMOHCTPAIMK /JIsi WCCICNOBAHMUS HW3yYaeMBIX SIBICHHHA W TIPOIIECCOB,
AMIUPUUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyHOBaHUE IJsl YUYSHHYECKHX IMPAKTHYECKUX paboT (GopmupyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreyuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTAa Ha ABYX
oOyuatomuxcs. TemaTndeckue KOMIUIEKTHI JabOopaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIh30BAaHWU aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(POBBIX TaOOpaTOPHIl.

OCHOBHBIMU LIETISIMH U3Y4€HUS (PU3UKU B 0011IEM 00pa30BaHUU SIBISIOTCS:

(dbopMHUpOBaHKE HHTEpPECA U CTPEMIICHUSI 00YUaIOIIUXCS K HAYYHOMY M3YYEHHUIO MTPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUHA O HAYYHOM METOAE TO3HaHUS U  (HopMupoBaHHE
HCCJIEeI0BATENIbCKOTO0 OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSM;

(bopMHUpOBaHHE HAYYHOTO MMPOBO33PEHMS KaK pe3ylibTaTa W3yueHHs OCHOB CTPOEHUS
MaTepuy U (yHJAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(hopMupoBaHHe yMEHHI OOBACHATH SIBJICHHSI C HUCIOJb30BaHHWEM (U3MUYECKUX 3HAHUHA U
HAyYHBIX JO0Ka3aTeJIbCTB;

(dhopMHpOBaHKE MPEICTABICHUH O POJIN (PU3HUKH JJIs1 pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABICHWH O BO3MOXKHBIX cdepax Oyaymedt mnpodeccrnoHaTbEHOMI
NeSITETFHOCTH, CBSI3aHHBIX C (DM3WKOHM, TOArOTOBKAa K JallbHEHIIEMy OOYYeHHIO B 3ITOM
HaIpaBIICHUH.

JlocTIKeHHe STHX Iesiell oOecTieurBaeTCcsl pPelIeHHeM CIEAYIONIMX 3aJad B Ipolecce
M3y4YeHUs Kypca (PU3UKH Ha YPOBHE CPETHETO 001IIero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHMKW 00 O0mMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY U
AJIEMEHTHI aCTPOPU3UKY;

(bopMHUpOBaHNUE YMEHUN NPUMEHATHh TEOPETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS (PU3NIECKUX
SIBIICHUH B TIPUPOJIE U JIJISl IPUHSTHS PAKTHUECKUX PEIICHUH B TIOBCEIHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB PEIIeHUs Pa3IMYHbIX 3a7a4 C SBHO 33JIaHHON (U3MUYECKON MOJIENIbIO,
3aja4, TOAPA3yMEBAIOIIUX CaMOCTOATENIFHOE CO3/aHue (PU3MUECKOW MOJENH, aJIeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 3a]]a4 HH)XEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3MYECKUX OCHOB M TPHHLMUIOB JEHCTBHUS TEXHHYECKUX YCTPOMCTB M
TEXHOJIOTHYECKUX MPOIECCOB, X BIUSIHHS HA OKPYKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U MpPOBENEHUs (PU3MUEeCKUX
HKCHEPUMEHTOB, aHAIM3a W MHTEpPIpeTauy WHPOpPMAalUU, ONpeAeNeHHs JIOCTOBEPHOCTU
MOJTyYEHHOTO PE3yJIbTaTa;

CO37IaHME YCJIOBUU JUIsl pa3BUTHS YMEHUH MPOEKTHO-HCCIIENOBATENBCKON, TBOPUYECKOU
JeSITeTbHOCTH;



pasBuTHE HHTEepeca K chepam npoeccuoHaIbHOM 1eATeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH.

B cooterctBum ¢ tpedboBanusmMu ®I'OC COO yrinyOnéHHbIi YPOBEHDb U3YYCHUS YU4eOHOTO
npenMera «Du3uKa» Ha YPOBHE CPEAHETO OOIIETr0 0Opa30BaHHS BBIOUPACTCS OOYYAFOIIMMUCS,
IUIAHUPYIOMIMMU  TPOJIOJDKEHUE O0pa3oBaHUs MO CHEHUATBHOCTSIM  (DU3HKO-TEXHHUYECKOIO
npouIs.

Ha n3yuenne ¢usuku (yriayOn€HHBIN YPOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs
orBoautcs 340 gacos: B 10 kiracce — 170 gacos (5 yacoB B Hepenmo), B 11 kimacce — 170 yacos (5
4acoB B HEJIETIO).

[Ipennaraemslii B mporpaMme mo Gpu3uKe nepeyeHs J1adopaTOPHBIX M MPAKTUYECKUX padoT
SBJIIETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeJaeT BBIOOp IMPOBENEHHUS JTabOpPaTOpHBIX paboT U
OTIBITOB C YYETOM MHAUBUAYAIbHBIX OCOOEHHOCTEN 00yYarOIIUXCS.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. Hayunblii MeToA MO3HAHMS NPUPOABI.

Ouszuka — ¢yHIaMeHTaldbHas Hayka o mpupoje. HayuyHblii MeTON MO3HAHUS U METOIbI
UCCIIeIOBAaHUS (PU3HUECKUX SBICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoisl. Habmonenue u skcrepuMeHT B
busuke.

Crioco6b1 u3MepeHus: (pU3NYECKUX BETUUYMH (QHAJIOTOBBIE M IU(PPOBBIE U3MEPUTEIHHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocT u3mMepeHuit Gu3nuecKux BeITUYHH (aOCOTIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepHajbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJIO, UcaNbHAs KUIKOCTh, HICAIbHBIN Ta3, TOUCUHBIN 3apsn). [ unoreza. ®uzndeckuit
3aKOH, I'PAaHULIbl €0 IPUMEHUMOCTH. Pu3ndeckas Teopusl.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH Hay4yHON KapTHUHBI MHUpa, B
MPAaKTUYECKOU IeATETbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npakmuKym.

N3mepenue cuibl TOKA M HAIIPSKEHUS B LU TOCTOSIHHOTO TOKA MPU ITOMOIIY aHAJIO0TOBBIX
1 U POBBIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1HppoBoit nabopartopueit no ¢usuke. [Ipumepsl uzmepenus GpunyecKux
BEJIMYMH MPU TOMOIIH KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannyeckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JABmxkeHus. Cucrema
OTCU€Ta.

[Ipsimas u oOpaTHas 3a7ja4n MEXaHUKH.

Pannyc-BekTOop MaTepHalbHOW TOYKHM, €ro MPOEKIMH Ha OCH CHCTEMBl KOOpPJIWHAT.
Tpaekropus.

[lepememienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MaTepuaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOopAuHAT. CIIOXKEHUE MepeMENICHUN U
CJIO’KEHHE CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSAMOJIMHENHOE NBUXKEHUE. 3ABUCUMOCTh KOOPAWHAT,
CKOPOCTH, YCKOPEHUS U YT MaTepUaIbHON TOYKU OT BPEMEHH U UX IpaduKu.

CBoOogHoe nazieHre. Y CKopeHne cBOOOTHOTO naieHus. [|BrkeHune Tenna, OpoIreHHOro moJ
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHSI MAaTEpUATIbHON TOUYKHU OT
BPEMEHHU U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BUKEHNE MAaTEpUAIBHOM TOYKH MO OKPYKHOCTH. YTJ0Bas 1
nauHeHast ckopocTh. Ilepuon m uvacrora obpamienus. LleHTpocTpeMutenbHOe (HOPMAalbHOE),
KacaTeabHOE (TaHM€HIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaJIbHOM TOUKH.

TexHuueckne yCTpPOHMCTBA U TEXHOJOTHMYECKHE MPOLECChl: CHUAOMETP, JBHXKCHHE
CHaps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeJaun, CKOPOCTHbIE TH(THI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, MIUTFOCTPALIMS KHHEMAaTUYECKUX XapAKTEPUCTHK JBUKECHUSI.

CriocoObI uccne10BaHus IBUKECHUH.

Nnmroctpanus npeaesnbHOro nepexoja U n3MepeHne MrHOBEHHONW CKOPOCTH.

[Ipeo6pazoBanue ABUKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



HabmroneHue nBuxkeHus Teina, OpOIIEHHOr0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HamnpasiieHne CKOpOCTH NPY IBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PETYKTOPE.

CpaBHeHue myTel, TPaeKTOpU, CKOPOCTEH JBMKCHMS OJHOTO M TOI'O K€ TeJla B Pa3HbIX
CUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3y4yeHne HepaBHOMEPHOT'O JBUKECHMS C LIENBIO ONPENEICHNSI MTHOBEHHONH CKOPOCTH.

N3mepenue yckopeHus IIpH NPSMOIUHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUH 10 HAKIIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBUKCHHH.

N3mepenue yckopeHusi cBOOOIHOro majeHus (peKOMEHJ0BaHO HCII0JIb30BaHKE LU(POBOH
nabopaTopun).

W3ydenue nBUKEHUS Tena, OpPOIIEHHOIO TOpU30HTaIbHO. [IpoBepKka runoTe3sl 0 MpsiMoi
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JaIbHOCTHIO NOJIETA M HAYAJIIBHOW CKOPOCTBIO TEJIA.

N3ydyenue qBHKEHMS TeIa M0 OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TI€pHOJa OOpPALICHHUS KOHHYECKOTO MAasTHHKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IIepBbiit 3akoH Hprorona. MHepunanbHbie cuctemsl OTcU€Ta. [IpUHIAII OTHOCUTEIIBHOCTH
INanunes. HennepuuaneHble cucteMsl 0TCUéTa (ONpeieneHne, IpuMephl).

Macca tena. Cuina. [IpyuHIun cynepno3sunyu cuil.

Bropoii 3akoH HproTOHA 11711 MaTepuanbHON TOYKH.

Tpetunii 3akoH HproTOHA 17151 MaTEpUAJIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON Y HHEPTHON MAacCCHI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHS CBOOOJHOIO TaJ€HUsi OT BBICOTHI HaJ
MIOBEPXHOCTBIO IUIAHETHI U OT reorpauyeckoil MmHpoThl. J[BHkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHKyIerocsi ¢ yCKOpeHUEM.

Cuna Ttpenusa. Cyxoe TpeHme. Cuna TpeHUS CKOJNBKEHUS W CWIA TPEHMs IOKOS.
Koapdumment tpenns. Cuna CONpOTHUBICHUS TPU JBWKCHUU Tella B KUIKOCTU WIIM rase, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCHUTEIBHOTO JBUKCHHS.

HMasnenue. I'napocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckue ycTpoWCTBa W TEXHOJIOTMYECKHUE IPOLECCHl: TMOAIIUIHUKY, ABMKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habmronenne ABM>XEHUS TeNl B MHEPIMAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMAX OTCUETA.

IIpyHIMII OTHOCUTEIIBHOCTH.

Kauenne AByX HWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJILHO HEMHEPLIMAIBHON CHUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIOLIEN IPUIIOKEHHBIX K TEJLy CHJI C IPOU3BEACHUEM MACChI TEJa
Ha €ro yCKOpEHUE B MHEPLUAIbHOU CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOEHCTBUS TEIL.

N3mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTts.

Bec Tena npu ycKOpeHHOM NOABbEME U NTAICHUN.

[leHTpOoOEKHBIE MEXaHU3MBI.



CpaBHEHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMICH CHIT TIPU IBMYKEHUH OpyCKa 10 HAKJIOHHOH MIIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHMOCTH BPEMEHH JABM)KEHUS Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 3a/1aHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHMKAIOUIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

W3ydenue IBUKEHUSI CHCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKHUHYTOH uepe3 JErKuid O6JI0K.

N3mepenune korddunreHTa TpeHus 1Mo BETUYHHE YTII0BOr0 KO3 GUIIMEHTa 3aBUCUMOCTH
Frp(N).

WccnenoBanue paBmxeHus Opycka 10 HAKJIOHHOM IUIOCKOCTH €  IE€PEMEHHBIM
Ko2(ppuIMeHTOM TpEeHHSI.

W3ydenue nBuxkeHMs rpy3a Ha Baldy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesIbHOE JIBHXKEHHE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpameHus. [lnedo cuibl. CinokeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBeCHsI TBEPIOTO TeENA.

VYcroitunBoe, HeyCTOMUMBOE, O€3pa3InuHOe paBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peuéTyaTble KOHCTPYKLUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecuHs.

Yuenuueckuii sxkcnepumenm, nabopamopuie padomot, nPAKMUKYM.

HccnenoBanue yciioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILIEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHne yCcTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIA/lb ONIOPHI.

Tema 4. 3akonsl coxpanenus 6 Mexanuxe.

Nmnynbe MaTepuanbHOW TOYKH, CUCTEMBl MaTepUalbHBIX ToueK. LleHTp Macc cuctemsl
MaTepuagbHbIX ToueK. Teopema o IBUKEHUH LIEHTpa Macc.

WMtynibe cuiibl M U3MEHEHHME HMITYJIbCA TENIA.

3aKOH COXpaHEHUS UMITyJIbCa.

PeakTuBHOE ABMKEHUE.

MomeHT ummylbca MaTrepuanbHOM TOYKW. IlpencraBieHue O COXpaHEHHMH MOMEHTa
HMITyJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cunel Ha MaloM W Ha KOHEYHOM mnepemenieHuu. ['paduueckoe mpencraBieHue
paboTHI CUIIBL.

MonHoOCTh CHIIBI.

Kunernueckass sHeprus mMarepuajbHOH TOUKU. Teopema 00 M3MEHEHHUM KHHETHYECKOU
SHEPrUuU MaTepUaNbHON TOUKH.

[ToTreHumanpHple U HEMOTEHUUANbHbIE cwibl. lloTeHumanbHas >Heprus. [loreHnuanbHas
SHeprus ynpyro JnehopMUpOBaHHON NpykuHbI. [loTeHIMaNbHas SHEPrUs Teja B OJHOPOTHOM
rpaBUTalMOHHOM mosie. [loTeHnuanpHas sHeprus Teja B rpaBUTALIMOHHOM II0JI€ OJIHOPOIHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckas CKOpocTb. TpeThbst KOCMUYECKasi CKOPOCTb.



CBsi3b paOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW IHEPruu CUCTEMBbI
TeN. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyinu Uil MACaIbHOW JKUIAKOCTU Kak CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUH.

TexHuyeckrne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: ABUKEHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHWE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEeHHs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

N3mepenne MOIHOCTH CUIIBI.

N3menenue sHeprum Tejaa Mpu COBEPIICHUN PaOOTHI.

B3anmMuble npeBpallieHus KHHETUYECKOW U TOTEHIUAIbHOU YHEPT UM IIPU ACHCTBUU HA TEJIO
CHWJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Ipu CBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npakmuKym.

N3mepenue ummysbca Teaa o TOPMO3HOMY Iy TH.

N3mepenue cuiibl TATU, CKOPOCTH MOJIEIH IEKTPOMOOUIISI K MOIIIHOCTH CUJIBI TSTH.

CpaBHeHuE U3MEHEHUS UMITYJIbCa Tejla C UMIYJIbCOM CHJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aMMOJICUCTBHH.

N3mepenne KNHETUYECKON YHEPTUH TENA IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS OTEHIIMAIbHON SHEPTUU NPY>KUHBI ¢ pabOTON CUIIBI TPEHUSI.

Onpenenenue pabOThI CUIIBI TPEHUS TP JABHKEHUU TeJla TI0 HAKJIOHHOM IIIOCKOCTH.

Pa3nea 3. MosekynsipHas (pM3HKa U TePMOJAMHAMHMKA.

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIsapHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe aBMKeHHE. XapakTep IBIKEHUS W B3aUMOJICHCTBUS
yacTHll BenlecTBa. MoJiesin CTpOeHUs T'a30B, )KUJIKOCTEN U TBEPABIX Tel U 0ObSICHEHUE CBOMCTB
BEIleCTBA Ha OCHOBE J3THUX Mojened. Macca u pasmepbl Mozekyn (atomoB). KommuecTBo
Bemecta. [locTtostHHast ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa m cmocoObl €€ m3Mmepenus. Illkama temmepartyp
Llenbcus.

Monienb ueanbHOIO ra3a B MOJEKYISIPHO-KUHETUYECKOM TEOpUH: YaCTUIIBI T'a3a IBUKYTCS
Xa0THYECKHU U HE B3aUMOJICHCTBYIOT IPYT C APYTOM.

l'a3oBbie 3akoHBl. YpaBHenue MenneneeBa—Kuanelipona. AOcCoMOTHas Temmeparypa
(kana Ttemnepatyp KenbBuna). 3akon Jlamprona. M3omporeccsl B HealbHOM rasze C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHue H30MPOIIECCOB: U30TEPMa,
n30X0pa, u3odapa.

CBs13b MEXY 1aBICHUEM U CPEIHEH KHHETUYECKOM SHEPTHEN TOCTYNATENBbHOIO TEINIOBOTO
JIBM>KEHUS MOJIEKYJ HJI€aIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KUHETHYECKON TEOPHH
WJICaTLHOTO Ta3a).

CBs3b  a0CONIOTHOM  TeMmmepaTypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOM SHEPruel NoCTynaTeIbHOrO TEMIOBOTO ABM)KEHUS €€ 4acTull.

TexHuuyeckue yCTpoOHCTBA M TEXHOJIOTMYECKHE TIPOLIECCHl: TEPMOMETp, OapomeTp,
MOJIyYE€HNE HAHOMATEPHAJIOB.

Jemoncmpayuu.



Mopenu 1BUKEHHUS YaCTHULL BEILIECTBA.

Monens OpOyHOBCKOTO IBHIKEHUSI.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUYKEHUS.

Judbdysus KuaKocTe.

Mopaens onbita IITepHa.

[IpuTsxeHne MONEKyI.

Mojenu KpUCTAIUNIMYECKUX PEMIETOK.

Habmonenune u vccnenoBanye U30MpoIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuie padomot, nPAKMUKYM.

HccnenoBanue mporecca yCTaHOBIEHUS TETUIOBOTO PaBHOBECHS MTPH TEIJIOOOMEHE MEKIY
ropsiuel U XOJ0JHON BOJOM.

N3yyenne wu3oTepMHUECKOrO Tpolecca (PeKOMEHIOBAHO HCMOIb30BaHUEe HU(POBOH
nabopaTopun).

N3ydenue n30XopHOTro nporecca.

Nzyuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbl.

Tepmonunamudeckas (T]1) cuctema. 3aaHue BHEITHUX YCIOBUH JIsl TEPMOTMHAMHUYECKOM
cuctembl. BHellHue u BHyTpeHHUE napaMeTpbl. [lapameTpsl TepMOIMHAMUYECKON CUCTEMBI KaK
CpeHHUE 3HAUEHUS BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano repmoguHaMuku. CaMonpon3BOJIbHAs peflakcalusi TepMOAMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenb uaealbHOrO ra3a B TEPMOJAMHAMHMKE — CHCTEMA YpaBHEHUH: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 Bblpa)k€HUE JIsl BHYTPEHHEW SHEPruu. Y CIOBUS NMPUMEHUMOCTHU
9TOW MOJENM: HHU3Kasg KOHIEHTpAlUsl 4YacTHll, BBICOKHME TeMIeparypbl. Beipaxkenue s
BHYTPEHHEHN SHEPTrUU OJTHOATOMHOT'0O UI€AJIbHOTO ra3a.

KBa3ucraTnuueckue nu HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHAMUKE. Brruncienue padboTsl 1o rpaduky mnpouecca Ha
pV-auarpamme.

Termonepenaua kak cnoco® H3MEHEHMsS BHYTPEHHEH HHEPrUM TEpMOJMHAMUYECKON
cucTtembl 6e3 coBepiieHus padboThl. KOHBEKIuS, TEMIONPOBOJHOCTD, U3TyUCHHE.

KonuuectBo Temnorel. Tenmno€MKOCTh Tena. YAelnbHass W MOJSpHas TEIIOEMKOCTH
BEIIECTBA. YpaBHEHHE Maiiepa. YenbHas TEIOTa CropaHus TomuiMBa. Pacu€Tr koiamyecTBa
TEIUIOTHI IipH Terutonepenaye. [Tonstiue 06 anuabaTHom mporiecce.

[epBblii 3aKk0H TEpMOAMHAMUKU. BHYTpeHHss1 sHeprus. KonudecTBo TEIUIOTH U paboTa Kak
Mepbl U3BMEHEHUsI BHYTPEHHEN SHEPTUH TEPMOJAMHAMUYECKON CUCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [JIs PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMMYECKOW CHUCTEMBI NPOXOIHWT €IMHCTBEHHas aauadaTta.
AbcomoTHas Temneparypa.

Bropoii 3ak0H TepMOJAMHAMUKH JJIi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpEAaTh
TEIJIOTY OT OoJjiee XOJIOAHOrO Tena K Oojee Harperomy 0Oe3 komneHcanuu (Kmaysmyc).
HeoOpaTumocTs IpUpOIHBIX TPOIIECCOB.

[Ipunnumne! neiicteus ternosbix MammuH. KITI.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIIOJIb30BAaHUS TEIIOBBIX ABUraTeneil. TemioBoe 3arps3HeHue
OKpYKaroIlEeH CPEBI.



TexHuueckne yCcTpoHCTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOJWIBHUK, KOHIUIIMOHED,
MU3eTbHBIA U KapOIOpPaTOPHBIM JBUTATENH, MapoBas TypOWHA, MOMyYEeHHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJOB C MWCIOJb30BAHUEM TEILUIOBOIO HACOCA,
yTUIU3alusg OMOOPraHNYeCKOro TOIIMBA AJIsi BEIPAOOTKH «TETUIOBOM» U 3JICKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune TeMrepaTyphl Ipu auadaTHIeCKOM PACIIUPEHUN.

Bo3ayuiHoe oruuso.

CpaBHeHME YJETbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CrniocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue anuabaTHOrO mporecca.

KommnbrorepHbie MOEIM TETUIOBBIX JIBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3mepenue yienpHOl TeIIOEMKOCTH.

HccnenoBanue mpouecca OCThIBaHUS BEILECTBA.

HccnenoBanue anuabaTHOrO mporecca.

N3yueHue B3aMMOCBSI3U SHEPTUU MEKMOJEKYJISIPHOIO B3aUMOICHCTBUS U TEMIIEPATyphl
KUIICHUS 5KUIKOCTEH.

Tema 3. Acpezammnsie cocmosanus eeuwgecmea. Dazosvie nepexoonl.

[TapooOpazoBanrie u KoHAeHcanus. Vcnapenue u KWUNEHHE. YJeibHas TemioTa
napooOpazoBaHusl.

Hacobiiiennsle W HeHachlllleHHblEe Mapbl. KadecTBeHHass 3aBUCUMOCTb IUJIOTHOCTH M
JaBJICHMSI HACBILIEHHOI'O Tapa OT TEMIEpPaTyphl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JABJIECHHUS B )KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCHTEIbHAS BIa)KHOCTb.

Teépnoe Teno. Kpuctaimuyeckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpuctauM3aiys. Y aenbHas TerioTa miasienus. Cyonumarusi.

Hedopmarnuu tBEpHOro Tema. Pactskenne u cxkatue. Casur. Moaynes FOnra. [pemen
yOpyTUX Aedopmanui.

TemioBoe pacmupeHue KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacIlupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUM YaCTHI] BEIIeCTBA KaK MPUUMHA TETUIOBOT'O PACIIUPEHUS TEll
(Ha KaYECTBEHHOM yPOBHE).

[IpeobpazoBanue 3uepruu B (ha30BbIX NEpPexoaax.

VYpaBHEHHE TEIUIOBOTO OaiaHca.

[ToBepxHocTHOE HaTskeHUEe. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanunspHbie
sABiIeHUA. J[aBIeHHE 10 UCKPUBIEHHON MOBEPXHOCTBIO xKuAKOCTH. Dopmyiia Jlamaca.

TexHu4eckne YyCTpONCTBA U TEXHOJOTHYECKHE TMPOILECCHI: IKHIKHE KPUCTAJLIBI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacuiMpeHue.

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenne. Kunenue npv noHW>KEHHOM JIaBJIEHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSAKEHUS.

OMnBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBanmue.

Kanunnsapuele siBneHusl.

Mopenu HEHBIOTOHOBCKOH KUIKOCTH.



Crioco0Obl U3MepeHHs BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAJUIMYECKOIO BEILECTBA.

Bunsr nedopmaruii.

Hab6monenue Mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

W3mepenue ynenbHON TEIUIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIICHHBIX IIAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3/yXa M OL[EHKA MacChl HapOB B IOMEILIEHUH.

N3mepenne ko3 duiimenTa HoBepXHOCTHOIO HATSKEHHUS.

N3mepenue monyis FOura.

HccnenoBanue 3aBUCUMOCTH ie(hopMaliii pe3NHOBOro o0paslia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pazjen 4. DaekTpoguHaMuKa.

Tema 1. Dnekmpuueckoe noe.

Onextpuzauus Tea U €€ MposABICHUA. DJIEKTPUUECKUil 3apsad. [IBa BUAa 3IIEKTPUUECKHUX
3apsAnoB. [IpoBOTHUKH, TUANEKTPUKH U TIOTYTIPOBOJHUKU. DIIEMEHTAPHBIHN AJIEKTPUUECKU 3apsi.
3aKOH COXpaHEHMsI 2JIEKTPUUECKOTO 3apsiza.

B3aumopetictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyioHa.

Onexrpuueckoe nojue. Ero nelicTsue Ha 3JIE€KTPUYECKUE 3apsAbl.

Hanpsoxéanocts anexkrtpuueckoro mond. [lpoOuenii 3apsa. Jluaum HanpsKEHHOCTH
ANEKTpUYECKOro noist. OJHOPOIHOE IEKTPUUECKOE ITOJIE.

IloTeHIManbHOCTD 3IEKTPOCTATUYECKOTO IOJIA. Pa3HOCTh NMOTEHLMATIOB W HANPSIKCHUE.
[TorenumanpHas SHEPrus 3apsaa B 3JIEKTPOCTATUUECKOM IToiie. [loTeHma 3J1eKTpocTaTH4eCcKoro
noJig. CBA3b HANPSHDKEHHOCTH MOJISL M PA3HOCTU MOTEHIMANIOB JUISl AJIEKTPOCTATUYECKOTO IOJIs
(KaK OJJTHOPOAHOT'O, TAK U HEOJTHOPOJHOTI'O).

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX MTOJIEH.

[lone toueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpHO
3apspKeHHOro mo o0wémy mapa. [lonme paBHOMEpHO 3apsKEHHOH OECKOHEYHOM IIIOCKOCTH.
Kaptuns! nMHUI HANPSZKEHHOCTU ATUX TOJIEN Y DKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATHYECKOM IOJIE. Y CIIOBUE PAaBHOBECHS 3apsI0B.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I0JI€. JIUdIeKTpuyecKas IPOHULAEMOCTh BELIECTBA.

Konnencarop. ONeKTpOEMKOCTh  KOHJEHCATOpA. DneKTpOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapamiensHOe  coenuHeHHMe  KoHAeHcaTopoB.  llocienoBarenbHOoe — coeauHEHHUE
KOH/JIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHACHCATOPA.

JIBr>KeHUE 3apsiKEHHON YaCTULIBI B OJJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuyeckue ycTpoHCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPOCKOIN, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKas 3alluTa, 3a3eMJICHHUE SJIEKTPONPUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpoUCTBO U IPUHIUIL JEHCTBUSA DJIEKTPOMETPA.

DNeKTpUUECKOe T0JIe 3apsyKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe NOJIE IBYX 3apsKEHHBIX IIACTHH.

Mogenb 3nekTpocTatuueckoro reueparopa (Ban ne 'paada).



[IpoBOTHHUKH B AIEKTPUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKasl 3allHUTa.

Y CTpolCTBO U IEMCTBHE KOHAEHCATOPA MOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TUIOCKOT'0 KOHAEHCATOPA OT TUIOIIAAH IIJIACTHH, PACCTOSHHS
MEXKy HUMH U TUAJIEKTPUUECKON TPOHUILIAEMOCTH.

DHEPrus MMEKTPUIECKOTO TOJIS 3apsHKEHHOT0 KOHICHCATopa.

3apsika u pa3psiika KOHIASHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, NPAKMUKYM.

OreHKa cv1 B3aUMOCHCTBUS 3apsyKEHHBIX TETT.

Hab6nronenue mpeBpalieHust SHEPTruu 3apsDKeHHOT0 KOHJIGHCATOpa B DHEPTHI0 M3ITyYeHUs
CBETOJIMO/IA.

N3ydenue npoTekaHus TOKa B LIETIH, COJIEpKAIIEH KOHAEHCATOP.

Pacripenenenne pa3HOCTH TOTEHIMANOB (HANPSOKCHHs]) TPH  MOCIEAOBATEIHLHOM
COCTMHEHUH KOHJICHCATOPOB.

HccnenoBanue pa3psaa KOHIACHCATOPa Yepe3 pe3ncTop.

Tema 2. Ilocmoannwlit IneKmpuyecKuil mokx.

Cuna toka. ITocTOSHHBIN TOK.

VYcnoBuss CyIIECTBOBAHMS IOCTOSTHHOTO JJICKTPHUYECKOTO TOKa. VICTOYHWMKHM TOKA.
Hanpsokenne U u 31C é&.

3akon Oma 15 yJacTKa LenHu.

DIIEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTb COIIPOTUBIIEHHUS OJJHOPOIHOTO ITPOBOIHUKA
OT €r0 JJIMHBI U TUIOIIAIN MOTIEPEYHOT0 CeUEHUs. Y JEIHHOE COMTPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, MapaliebHOE, CMEIIAHHOE COSJUHEHHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneil. [Ipasuna Kupxroda.

Pa6ora snextpuyeckoro Toka. 3akoH Jlxxoyns—Jlenua.

MOIIHOCTB MEKTPUIECKOTO TOKA. TeruioBast MOIITHOCTb, BBIZEIsIEMast Ha PE3UCTOPE.

3/1C v BHyTpeHHEE CONPOTUBICHUE HCTOYHHUKA TOKA. 3aKoH OMa JTsl TOJTHOM (3aMKHYTOI)
3JIEKTPUYECKOM 1enu. MOIHOCTh UICTOYHUKA TOKA. KOpOTKOE 3aMbIKaHuE.

KoHneHcaTop B 1€y OCTOSTHHOTO TOKA.

TexHU4ecKkne YyCTPOMCTBA U TEXHOJOTUYECKHE TMPOIECCH: aMIEepPMETpP, BOJIBTMETD,
peocTaT, CUETUYMK IICKTPUICCKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HATIPSIKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKCHHS] I PE3MCTOpA, JIAMITBI
HaKaJWBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COTIPOTHUBJICHHS IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOIIATU
MOTNIEPEYHOT'0 CEUCHUSI U MaTepHuaa.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMTPOTUBIICHUS TPU TOCTOSTHHOM HaIPSIKEHUU.

[Ipsamoe uzmepenue DJIC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOIO 3JIEMEHTA M OILICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0Os1 coeHEHUsT UICTOYHUKOB Toka, JJIC GaTtapeii.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKTY TTOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
1(S1178

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, NPAKMUKYM.

HccnenoBanre cMEaHHOTO COSTUHEHUSI PE3UCTOPOB.

N3mepenue y1eapHOro CONpOTUBIICHUS ITPOBOJHUKOB.



HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSIKEHUS ISl JIAMITBl HAKaJIMBAHMSL.

YBenuueHue npeena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO COPOTUBICHNUS HCTOUYHUKA TOKA.

UccnenoBanue 3aBucumMoct 3/1C raabBaHUYECKOIO 3J1€EMEHTA OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKAY MOJIOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B
LIETIH.

HccnenoBanne 3aBUCUMOCTH IT0JIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

DJeKTpUyecKass IMPOBOAMMOCTb Pa3JIMYHBIX BEUIECTB. OJEKTPOHHAS MPOBOAUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBJIEHHS  METAJJIOB  OT  TEMIIEpPaTypBhl.
CBepX1IIpOBOAMMOCT.

DnexTpuueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DNEKTpUYECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAs JUCCOLMALUA. DIJIEKTPOIIU3.
3akonsl Dapajes A SIEKTPOIIN3A.

OneKkTpuyeckuii TOK B Ta3zax. (CaMOCTOATENbHBII M HECaMOCTOSITEIbHBIA pa3psi.
PaznuyHble TUIIBI CaMOCTOATENBHOTO pa3psaaa. Moinus. [1nazma.

TexHuueckue yCTpONMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psAHble JIaMIIbI,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOITYMPOBOAHUKOBBIE MPUOOPHI: IHUOMA, TpaH3UCTOp, (hoToamon,
CBETONIMOJ, TallbBaHWKA, padUHUPOBAHWE MEIHM, BBIUIABKA AQITIOMHUHHS, OSJICKTPOHHAsS
MHUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUS] METAJUIOB OT TEMIEPATYPBI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapajes.

HckpoBoli pa3psaa 1 IpOBOJUMOCTh BO3yXa.

CpaBHEeHME NPOBOAUMOCTH METAIIOB U TIOJTYTPOBOAHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMUKYM.

Habnronenue anekrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COMPOTHUBIIEHHSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEePUCTUKHU JAUOJIA.

Du3nYecKuil MPaAKTHKYM.

CrniocoObl n3MepeHust (U3MUECKUX BEJIMUUH C MCTOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
W3MEPUTENBHBIX TMPUOOPOB U  KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEHIHOCTH  Hu3MepeHud  ¢usznyeckux BenuuyuH. OleHka TIpaHuUIl
MIOIPELIHOCTEN.

[TpoBenenne KOCBEHHBIX H3MEPEHUH, HCCIICIOBAHUHN 3aBUCUMOCTEH (PU3MUSCKUX BEITUIHH,
MPOBEpKa MPEAJIOKEHHBIX TUIOTe3 (BBIOOpP M3 paboOT, OMHMCAHHBIX B TEMAaTHUYECKUX pasjenax
«YUeHUYECKHI SKCTIEpUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTUKYM» ).

MexnpeamMeTHblie CBSI3H.



Nzyuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 10 Kiacce oCyIIecTBISETCS C YYETOM
COJIep KaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH, OHWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvle nOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SIBJICHUE, HAy4yHBIA (pakT, rumore3a, Qu3nMdeckas BETUYMHA, 3aKOH, TEOpus, HaOIOJIeHUE,
HKCIEPUMEHT, MOJICIIMPOBAHKE, MOJIEINb, U3MEPEHHE, TIOTPEITHOCTH U3MEPEHHA, U3MEPUTEITLHBIE
npuOopsl, udpoBas 1adopaTopwusl.

Mamemamuxka: peunieHue CcUCTeMbl YypaBHeHu#. JluneiiHas ¢yHkuus, mnapabona,
rurepboia, ux rpaduku u cBoiicTBa. TpuroHoMmeTpuieckne GyHKINN: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpHl M HX MPOEKIUH HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonozusa: mexannveckoe JBMXCHHE B )KUBOU Npupojie, Auddy3us, 0CMOC, TeTIO00OMEH
KUBBIX ~ OpPraHW3MOB, TEIJIOBOE  3arpsA3HEHHME  OKpYXKAIoUmlel  cpelpl,  yTUIM3alus
OMOOPTaHUYECKOr0 TOIUIMBA JUIS BHIPAOOTKH «TEIIOBOW» WM AJIEKTPOIHEPTHH, TOBEPXHOCTHOE
HaTSKEHHE U KallWUIApHBIE SBIICHUS B PUPO/IE, STIEKTPHUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumun: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsI Macca, MoJlydeHHe HAHOMaTEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPBIX TEN, )KUIKOCTEH U
ra3oB, OKUAKHE KPHUCTAUIbI, OJJIEKTPUYECKHE CBOWMCTBA METAIJIOB, AJIEKTPOJIUTHYECKAS
JMICCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

T'eozpaghusa: BnaxxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue ABWKEHHUN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOTo U
KHUJKOTO TPEHUS B TEXHUKE, CTATHYCCKUE KOHCTPYKIHMH (KPOHINTEHH, permérdaToie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAHUKU B TEXHUKE (TUPOCKOI, BOJAOMET
W JApyTHe), NBUTATENlb BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBON XOJIOAWIBHUK,
KOH/IMIIMOHEP, TEXHOJOTUH TIONYYCHUS COBPEMEHHBIX MAaTepHAIOB, B TOM YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTpOCTaTHYecKas  3al[uTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, TA30PA3PSIHBIC JTAMIIBI, TOTYITPOBOHHKOBBIC TPUOOPHI, TaIbBAaHHUKA.

11 KUIIACC

Pa3znen 4. DuexkTpoauHaMuKka.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSTHHBIX MarHMTOB M TMPOBOJHUKOB C TOKOM. MarHutHOe ToJie.
BekTtop marautHoM uHAYKUIMU. [[pyHIUI Cynepno3uliMM MarHUTHBIX MOJEH. JIMHUM MarHUTHOM
WHIYKLHH.

MarunuTHoe T0JIe TIPOBOJHUKA C TOKOM (TIPSIMOTO TMPOBOJIHUKA, KATYIIKA U KPYTrOBOTO
BUTKa). OmbBIT DpcTea.

Cuna Amnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna JlopeHia, e€ HampaBieHUE MW MOIYIb. JIBHMXKEHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHoM mose. PabGora cuinel Jlopenna.

MarunuTHoe noje B BemecTse. eppoMarHeTuky, rnapa- u JuaMarHeTHKH.

TexHuyeckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECCH: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, JJIGKTPOMATHUTOB, TECTEP-MYyIbTUMETP, AJICKTPOJABHraTeNb SK0OH, yCKOpUTEIn
3JIEMEHTaPHBIX YaCTHII.

Jemoncmpayuu.



Kaptura 7nuHUN WHAYKIMA MarHATHOTO TIOJISI TIOJOCOBOIO W TOJKOBOOOPAa3HOTO
IIOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOW WHAYKUMM TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amriepa.

JeiictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

HaOnroenue nBuKeHuUs MmydKa 3J1€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuMn AefCTBUS 3IEKTPOU3ZMEPUTENBHOIO TPUOOpa MarHUTORIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMUKyM.

HccnenoBanye MarHUTHOTO 11015 IOCTOSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

UccnenoBanue AeiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMmepa.

N3ydenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Ornpenenenrie MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbl AMIiepa.

Tema 5. dnekmpomaznumnan uHOyKuu.

SIBrieHne AIEKTPOMArHUTHOW WHAYKIHMHU. [loTok BekTopa MarHuTHOM MHAyKiuu. I1C
MHAYKIHUH. 3aKOH IeKTpoMaruuTHo nuaykunu @apanes. Buxpesoe anekrpuueckoe nose. Toku
dyxo.

OJ1C uHAYKIMY B TPOBOAHUKE, IBUKYIIEMCS B OTHOPOJIHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. KaTymika HMHAIYKTUBHOCTM B II€NM TMOCTOSIHHOIO TOKa. SIBIeHHE
camouHaykuuu. 3/]C caMOUHIYyKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TMOJIE.

TexHU4ecKne yCTpoCTBa U TEXHOJIOTHYECKUE IPOLIECChl: MHAYKIIMOHHAS T€4b, COJICHOUI,
3alUTa OT DJIEKTPU3AIUN TEJ NMPHU JBMKECHUU B MATHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.

HaGnronenue siBiieHust 3€KTPOMAarHUTHOW WHYKIIUU.

Hccnenoanue 3apucumocty J1C HHAYKIUMU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O TTOTOKA.

IIpaBuio Jlenna.

[Tanenne maruuTa B aTIOMHUHUEBOM (MEIHOM) TpyOe.

SIBieHre CaMOUHIYKIIUH.

UccnenoBanue 3aBucumoctd 3/IC caMOMHIYKUIHMHA OT CKOPOCTU U3MEHEHHUS CHUJIbI TOKA B
LIETIH.

Yyenuueckuii 3xcnepumenm, nabopamopnsie padomast, nPAKMUKYM.

UccnenoBanue siBNEHUS SJIEKTPOMArHUTHON MHAYKIUH.

Onpenenenre HHAYKIUU BUXPEBOIO MArHUTHOTO TOJISI.

UccnenoBanue siBIEHUS CAMOUHTYKIIUH.

COopka MoeNr AIEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. Kosedoanust M BOJIHBI.

Tema 1. Mexanuueckue Koneoanusi.

Komnebarenpnas cuctema. CBOOOIHEBIE KOJIEOAHUS.



lapmonnueckue  konebanus. KunemaTmueckoe M~ JUHAMHYECKOE  OIMHUCAHHE.
DHepreTnyecKoe ONMcaHue (3aKOH COXPAHEHUSI MEXaHUUECKOM SHEprum). BriBoa AMHAMUYECKOTo
OTIMCaHMS TAPMOHUYECKHUX KOJIeOaHMH U3 MX YHEPTETUUECKOT0 U KHHEMAaTHIECKOTO OIIMCAHUSI.

Amvmutyna u ¢asza konebanuii. CBsi3b aMIUIUTYAbl KOJIGOAHWN HMCXOMHOW BEJIMYUHBI C
aMIUTUTYAaMU KOJIeOaHU# €€ CKOPOCTH M YCKOPEHHUS.

[lepuon u yactora xonebanuii. [lepuos Maabix CBOOOJHBIX KOJI€OaHUI MaTeMaTHYECKOIO
MasaTHuKa. [leproa cBOOOHBIX KONEOaHMI IPYKUHHOT'O MasTHUKA.

[onsaTue o 3aryxaronmx kojeOaHusx. Boinyxnenusle koieOanus. Pezonanc. Pesonanchas
KpuBas. BiusiHue 3aTyxaHust Ha BUJl pe30HAHCHOW KpUBOM. ABTOKOJIEOaHMSI.

TexHuueckne yCTpONCTBa U TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, 4Yachl, Kauyejw,
MYy3bIKaJIbHbIE HHCTPYMEHTBI, celicMorpad.

Jemoncmpayuu.

3anuck Koae0aTeIbHOTO ABMKEHHUS.

Habmonenne He3aBUCHMOCTH MEpHOa MaJIbIX KoJIeOaHHUH rpy3a Ha HUTHU OT aMILIUTYbI.

HccnenoBanue 3aTyxaromux KojleOaHU U 3aBUCUMOCTH MEepHOJa CBOOOHBIX KoJeOaHu
OT CONPOTHUBIICHUS.

HccnenoBanne konebaHuil rpy3a Ha MAacCHUBHOM MpPYXHHE C LEIbI0 (OpMHpOBaHUS
MIpeICTaBIeHUI 00 HaeanbHON MOJENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs PHEPTUU MPH KoJeOaHUAX rpy3a Ha MpYKUHE.

HccnenoBanue BeIHYXIIEHHBIX KOJeOaHUIA.

Hab6mronenue pe3onaHnca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

N3mepenue neprosa cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U MPYKHMHHOTO MasiTHUKOB.

N3ydenue 3aK0HOB JIBUKEHUS Tella B X0/ie KojeOaHHU Ha yIpyroMm IoJIBece.

W3yyenue nBUKEHHUsS] HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanHue SHEPTUU B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMMX KOJICOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnekmpomaznummsle Koredanus.

KonebarenpHplii koHTYp. CBOOOJHBIC 3JEKTPOMArHUTHBIE KOJEOAaHUS B HICATHHOM
koJjiebaTenpHOM KOHType. @opmymna Tomcona. CBsi3b aMIUIMTYIbI 3apsiga KOHIEHCATOpa C
aMIUTUTYAO0N CUJIBI TOKA B KOJICOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UACATLHOM KOJe0aTeIbHOM KOHTYPE.

3aryxamomue SJIeKTPOMarHuTHble KoiieOaHUs. BBIHYXJIEHHbIE AJIEKTPOMATrHUTHbBIE
Kosie0aHus.

[lepemennbiii TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUs IPU Pa3IndHoil hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouganbHblid IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KAaTyIIKa UHAYKTUBHOCTH
B LIENIM CUHYCOM/IaJIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpskeHUi.

Wneanwubiii Tpancdopmatop. [IponsBoacTBo, nepeaada u moTpeOICHUE IIEKTPUIECKON
SHEPIHH.

OKOJIOTUYECKUE PUCKHU TPU INPOU3BOJACTBE 3JeKTpodHepruu. KynpTypa ncnosib3oBaHus
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckne yCTpPOHMCTBAa M TEXHOJOIMUECKHE MPOLECCHI: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIepeiay.



Jemoncmpayuu.

CB00OIHBIC IEKTPOMATrHUTHBIE KOJIEOaHHS.

3aBUCUMOCTb 4aCTOThI CBOOOHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

I'eneparop He3aTyXaroUMX 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Moenb 3eKTpOMarHUTHOTO T€HEPaTopa.

BoinyxaeHHbIe CUHYCOMIaNbHBIE KOTeOaHus.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WUHIYKTUBHOCTH U
KOHZIeHCaTopa.

VY cTpolCTBO M IPUHLIMI AEUCTBUS TpaHCHopMaTopa.

Monens TUHUY 3JEKTPOIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

Nzyuenue tpanchopmatopa.

HccnenoBanue mnepeMeHHOr0 TOKa 4epe3 MOCIEeI0BaTENbHO COSAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

HabumoeHne 351eKTpoMarHuTHOro pe30HaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHUMHbLE 60JIHbI.

MexaHnuueckue BOJIHBI, YCJIOBHSI HMX pacrpocTpaHeHus. [lomepeuHble W MpOOJbHBIC
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHHUs U AJIMHA BOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHE, TIPEIOMIICHUE, HHTephEepEeHIN U TU(PAKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBo€ 3arps3HEHHE OKPYKAOLIEH Cpenbl.

DONEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHSI W3JyY€HUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIIHSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJTHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX BOJH: OTPaXXCHHWE, MPEIOMIIEHHE, MOJSIpU3aALNs,
uHTepdepeHus u 1udpakuus.

[Ikana 31eKTPOMArHUTHBIX BOJH. [IprMeHeHHe 3MEeKTPOMArHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMITBI pagnoCcBs3u U TeneBuaAeHus. Pagunonokarys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKarOIIEH Cpeibl.

TexHuuyeckue ycTpoiiCTBa M NMPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
pagap, paauomnpuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-meusb, yabTpa3ByKoBas
JTMarHOCTHKA B TEXHUKE U MEIULIUHE.

emoncmpayuu.

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6umomeecs Teno Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

HabmoneHue oTpaxeHus U NPeIOMICHUS MEXaHUUECKUX BOJIH.

Habmonenne naTepdepeHnnu u qudpakiny MEXaHHIeCKUX BOJIH.

AKyCTUYECKUH PE30HAHC.

CBolicTBa yabpTpa3ByKa M €ro IPUMEHEHHE.

HabGmionenne cBsI3u I'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH U YacTOTOU
KoJIeOaHU.



HccnenoBanne  CBOWCTB — DJICKTPOMArHUTHBIX — BOJIH:  OTPAKEHHUE, IPEIOMIICHHE,
noJsipuszanus, Tudpakuus, HHTepQepeHLus.

OOHapyxeHrne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITyUCHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

N3y4enne napameTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pPaCIPOCTPAHEHHUE CBETa B OJHOPOJMHOM cpene. Jlyu cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHune n300pakeHUIl B IMIOCKOM
3epkaie. Cepudeckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTelhb
npesnomiieHuss. OTHOCUTENBHBIN IOKa3arenab mnpeiaoMieHus. [IoCcTOSHCTBO 4yacTOThl CBETa U
COOTHOUICHHUE JUIMH BOJIH IPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA YEpE3 I'PaHUIly pasjeiia
JBYX ONITUYECKUX CPEN.

Xon styueit B mpusme. ucnepeuns cBeta. CoxxHbIi cocTaB Oenoro certa. Liger.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIi yroi HOJIHOrO0 BHYTPEHHET0 OTPaKEHHUS.

CoOuparomiue M pacceuBarolmiue JHUH3bl. ToHKass nuH3a. DOKYyCHOE pacCTOSHUE U
ONTUYECKAsl CHJIAa TOHKOM JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PAcCCTOSHHUS TOHKOH ceprueckoit
JMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO IT0KA3aTeNIs IPEIOMIICHUS.

dopMyia TOHKOU JTUH3bL. Y BEJIMYECHUE, 1aBAEMOE JIUH30M.

Xon myya, IpOIIEIIEro JIMH3Y MO/l IPOU3BOJIbHBIM YIJIOM K €€ IIIaBHOW ONTHUYECKOH OCH.
[TocTpoenue n300paskeHU TOUKU U OTPe3Ka IPSAMOM B COOMPAIOLIMX U PACCEUBAIOIIUX JIHH3AX U
UX CUCTEMAX.

OnTuueckue npubopsl. Paspearomas cnocoOHocTs. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHbIE HMCTOUHUKH. Y CIOBUS
Ha0JII0/IeHNsI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMepsl K1accn4eckux HUHTEP(HEPEHLIMOHHBIX CXEM.

Hudpakuus cBeta. Judpakumonnas pemeTrka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB IIpH MaJI€HUH MOHOXPOMATHYECKOT0 CBETA HAa AU(PPAKLIUOHHYIO PEIIETKY.

[Tonspusanus csera.

TexHuyeckue YCTpOHCTBA M TEXHOJOIMYECKHWE TPOLECCHl: OYKH, JIyHa, MEepUCKOIl,
¢doroanmnapat, MUKPOCKOII, TPOCKIIUOHHBIN annapaT, IPOCBETIEHUE ONTHKH, BOJIOKOHHAs ONTHKA,
TUQpaKIMOHHAS PeHIETKA.

emoncmpayuu.

3aKOHBI OTPAYKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabmnroneHne noinHoro BHyTpeHHEro oTpaskeHust. Mojienb cBeToBoa.

HccnenoBanue xo1a CBETOBBIX ITyYKOB UEPE3 IUNIOCKONAPAIEIbHYIO IIJIACTHHY U IPU3MY.

UccnenoBanue CBONCTB M300pakeHUM B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIeCKOomna.

Hab6mronenue untepdepeHum cera.

Habumonenne BeToB TOHKUX MJIEHOK.

Hab6monenue nudpakmnum cBeTa.

N3zydenune nudpakunOHHON PEIIETKH.



Hab6monenne audpakiinoHHOTO CIIEKTpa.

HaGmronenue aucnepcun cBera.

Habmronenne nonsipu3anuu cBeTa.

[IpumeHeHue MONAPOUIOB AJISl U3YUCHUS MEXAHUYECKUX HATIPSIKCHHIM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszaTesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSA OT BEIECTBa (HA MPUMEPE KHUJIKHX
JIMH3).

N3mepenune poKyCcHOro pacCTOSIHUS paCCEUBAIOIINX JIMH3.

[Tonydenue nzobpaxxeHus B CUCTEME U3 TUIOCKOTO 3epKaia U JIMH3BI.

[Tonyuyenue nzodpaxeHust B cucTeMe U3 ABYX JIMH3.

KoHncTpyupoBanue TenecKOMu4ecKuX CUCTEM.

Habmonenue nudpaxkuyuu, nHTEpPEepeHINN 1 MOISPU3ALINU CBETA.

N3yuenue nonspuzannu cBeTa, OTPaXXEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yyenne nnTepdepeHIiny J1a3epHOro U3IyYeHUS Ha ABYX IIEJIX.

HaGmronenue aucnepcum.

HaGmonenue u uccnenoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepenue AMMHBI CBETOBOM BOJIHBI.

[TonmyyeHue criekTpa U3JIy4eHUs] CBETOMOA MIPH MOMOIIN AU(PAKIIMOHHON PEHIETKY.

Pa3znesn 6. OcHOBBI crienMaJIbLHONH TEOPUH OTHOCHUTEIHLHOCTH.

['panuibl MPUMEHUMOCTH KJlacCMUeCKOoM MexaHuku. llocTynaTel crnenualbHOW TEOpUHU
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBajid. [IpeoOpazoBanus  Jlopenma.  YciaoBue
MPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHM M COKpallleHHE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl € SHEPTUEHN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPTHsI TTOKOSL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMUECKHE MPOLECCHl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENH 3apsKEHHBIX YACTHII.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OnpeneneHre UMITyJIbCa M SHEPTUU PEIATUBUCTCKUX 4YacTull (1o Qororpadusm TpekoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyaiu3m.

PaBHOBecHOE TemIOBOE U3IydYeHHE (M3JIyueHHe aOCONMOTHO YE€pHOro Tena). 3aKoH
cMmemnieHus: Buna. ['unoresa Ilnanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYJIBC (DOTOHA.

®otorddext. Onbitel A. I'. CronetoBa. 3akoHbl (oToddpdexra. YpaBHeHHEe DHWHIITEHHA
s hotoddexra. «KpacHas rpanuia» porodrddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBIIEHHE CBeTa Ha aOCONIOTHO MOTJOMIAOIIYI0 U
a0CoJIIOTHO OTpakarolyto nmoBepxHocTsb). OnwiThl [1. H. JleGenena.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnuna BonHbl 1e bpoins u pazMepsl
o0JacTH JTOKaIu3aluy ABMKYIIelcs yactulibl. KopmyckymnsipHo-BomHOBOU Ayanu3M. J{udpakius
3JIEKTPOHOB Ha KpUCTaJLIax.

Crnenuduka nzmepennii B Mukpomupe. CooTHoOIIEHUST HeonpeaeneéHnocTel [ elizendepra.



TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CHEKTPOMETP, (HOTOIIEMEHT,
(oToaTUMK, TYHHEJIbHBI MUKPOCKOII, COJIHEYHAs1 OaTtapes, CBETOAHOI.

Jemoncmpayuu.

®dotorhPexT Ha YCTAaHOBKE C IIMHKOBOM ITTACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTo3ddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIIEHUS TIOJTYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToaHo.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrostaHol [tanka Ha ocHOBe uccienoBanus Gporodaddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO/ OT HAIIPSKCHMUS.

Tema 2. @uszuxka amoma.

OMBITHI TIO UCCIIEIOBAHUIO CTpOeHHUs atoMma. [imanetapuas moens atoma Pesepdopra.

[Toctynarer bopa. M3nydyenue u morjomieHue (OTOHOB IMPH MEPEXOe aroMa C OAHOIO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPTHH aTOMa BOAOPO/JIa.

CnoHTaHHOE U BBIHYKIEHHOE U3TyuyeHue cBeTa. Jlazep.

TexHuueckue yCTpOWCTBa M TEXHOJIOTMYECKHME IPOLECCHI: CHEKTPAJIbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIIBIOTE.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGmonenue muHeRYaThIX CIICKTPOB.

Y CTpOoHCTBO U A€MCTBHE CUETUMKA HOHU3UPYIOLIUX YACTHILI.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIyYECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

Habmionenue nHeiiuaToro crnekrpa.

HccnenoBanue crnekTpa pa3peskeHHOT0 aTOMapHOTO BOJIOPOAA U U3MEpPEHUE MOCTOSTHHON
PunGepra.

Tema 3. @usuka amomHo2o A0pa u I1eMEeHmMAPHLIX YACHUY,.

Hyxnonnas moxens sinpa [elizenOepra—Banenko. 3apsna snapa. MaccoBoe 4ucio sapa.
H3oTomnbl.

PaguoaxktuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIH U MO3UTPOHHBIN OeTa-pacnaa. I'amma-
W3IIy4eHHE.

3aKOH paJuOaKTHBHOIO pacnaza. PaavoakTtuBHble u30TONBl B Ipupoae. CBoiicTBa
MOHM3UPYIOLIET0 U3IyUYeHHs. BiysHue pagunoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBA3M HYyKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macco spa.

SAnepuble peakiuu. Jlenenne wu cuHTe3 sAnep. SnepHbie peaktophl. [IpoGiembr
YIOPaBIsEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOIMYECKHE AaCMEKThl pPa3BUTUSA  sIEPHOMU
SHEPreTHKHU.

Mertoasl perucTpalny U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIbHbIE B3aUMOJIEHCTBUSA. bapnonsl, Me30HbI M JenToHbl. [IpencraBnenue o
CrannmaptHoit Mmonenu. KBapk-riatooHHas MOACIb aIpOHOB.

®uzuka 3a npegenamu CtanaapTHoi Moaenu. TéMHas Matepust U TEMHas SHEPTHSL.

EnuncTBO (DM3nyeckoil KapTHHBI MHpA.



TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa BuibcoHa,
SNIEPHBI  peakTop, TEPMOSACPHBI peakTop, aromMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCTIOIB30BAHUEM JI03UMETPA.

Nzyuenue nornomieHus: 6eTa-4acTull aIFlOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOQU3UKH.

Oranel pa3BuTHs acTpoHoMuH. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMHUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU 11 0OBSICHEHHUS TPUPOJIbI KOCMUYECKUX 0OBEKTOB.

Metoapl acTpoHOMHYECKHX uccieqoBaHUd. COBpPEMEHHbIE ONTUYECKUE TEJIECKOIBI,
PaaNOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHUS.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3bI, IIIAHETHI, X BUANMOE ABHKCHUE.

ConHeuHas cuctema.

Connie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CosHIa u 3BE31.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. [lnarpamma «CrieKTpabHbIi KJIACC — CBETUMOCTDY.
3BE3/1bI IJIABHOMW MOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3/1 TI1aBHOU
NOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoBpeMEHHBIE NPEACTABICHUS O
IIPOUCXOXAEHUU U 3BoJrounu CoiHLa U 3BE3/1. DTallbl )KU3HU 3BE3.

Mueunsiit [1yTh — Hamia I"anaktuka. [lonoxenue u nuxenune Connua B ['anaktuke. Tumsl
rajlakTuK. PannoranakTuky u kBazapbl. YEpHbIE ABIPHI B SAPaX FalaKTHK.

Bcenennas. Pacmmipenne Bcenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopust
Bonpuioro B3peiBa. PennkroBoe u3nydeHue.

MacmtaOHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iemMbl aCTpPOHOMUHU.

Yuenuueckue nabniooenus.

Habmionenus 38€31H0r0 HeGa HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIOKEHUH [Tl OTIpeIeNICHUS MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MOJyMapus U IPKUE 3BE3/IBI.

Hab6monenus B Teneckorn JIyHbl, IUIaHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

DuU3NYeCKUl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYHH C HCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEpUTENbHBIX TMPUOOPOB M  KOMIIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  u3MepeHud  ¢usznyeckux BenuuyuH. OleHKa TpaHuUIl
IIOIPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEN (DM3UUECKUX BEIIUYHH,
IpOBEpKa MPEANOKEHHBIX TUMOTE3 (BHIOOP M3 paboT, OMHMCAHHBIX B TEMAaTHYECKUX pazenax
«YYeHUYEeCKHI HKCIIEPUMEHT, TAO0OpaTOPHBIE pabOTHI, TPAKTUKYMY).

O0o0maree NoBTOpPEHNE.

O6oOuienne W cUCTeMaTH3alUsl  COJIEp)KaHMs — pas3zlenoB  Kypca «MexaHHKay,
«MonekynspHas (u3MKa U TepMOAUHAMHKA», «DJIeKTpoauHamukay, «KomeOaHus v BOJHBDY,
«OCHOBBI CHEIMATBHON TEOPHUM OTHOCUTENbHOCTH», «KBaHTOBas Qusnkay, «IIeMEHTHI
ACTPOHOMMHU U aCTPOPUZUKIY.

Ponp ¢usukm u acTpoHOMHMM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAILHON |
3THYECKOH chepax AeITeTbHOCTH YEIO0BEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHON
HAay4YHOM KapTHHE MHpA, 3HAUYEHHUE OIUCATEIbHOH, CHCTEeMAaTU3UPYIOUIeH, OOBSICHUTEIBHOW U



IIPOrHOCTHYECKON (YHKIMN (PU3NYECKON Teopuu, poib GU3NYECKON Teopuu B (HOPMHUPOBAHUN
MPEICTaBICHUH 0 PU3HMUECKOM KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEJICTABICHUH O IPHPO/IE.

Me:knpeamMeTHble CBSI3H.

Nzyuenue xypca ¢u3nku yriyOiaéHHoro ypoBHs B 11 kitacce ocyiecTBisieTcs ¢ y4ETOM
CONIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH, OWOJIOTHUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, CéA3aHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SIBJICHWE, HAay4HbId (akT, THmoresa, (u3MYecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJICHHE,
9KCHEPUMEHT, MOJICIIUPOBAHKE, MO/JIEIIb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHHH, U3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUe CUCTEMbI ypaBHEeHUH. TpUroHomerpuueckue (pyHKLUUHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpel M HX
MIPOEKIIMH HAa OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIE AIIEMEHTAPHBIX (DYHKITHIA.
[Ipu3Haku noo0us TPEYroNbHUKOB, ONpeeIeHHe IUIOMAAN INIOCKUX (GUryp u oobéma Te.

Buonozua: >nexTpuyeckue siBICHUS B )KUBOI NpUpPoO/Ie, KonebdaTeabHbIe IBUKCHHUS B )KUBOU
MPUPOJIE, SKOJIOTMYECKHE PHUCKH TPU TPOU3BOJCTBE DIIEKTPOIHEPTUH, DICKTPOMArHUTHOE
3arps3HEHUE OKpY’Kalolleld Cpelbl, YJIbTPa3BYKOBas IUArHOCTHKA B MEIUIMHE, ONTHYECKUE
SIBJICHUSI B KUBOW MIPUPOJIE.

Xumua: CTPOGHUE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusa: vMarauTHBIC TIONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozusa: npuMEeHEHUE MMOCTOSTHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEINb
Slko0Om, TreHepaTOp TMEPEeMEHHOTO TOKa, HWHIYKIMOHHAs TIe4Yb, JIMHHUW DIIEKTpoIepeaad,
JIEKTPOJBUraTeNlb, pajnap, paguonpuéMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBU-neus,
yIBTPa3ByKOBasi JIMAarHOCTUKAa B TEXHUKE, NPOEKLIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKa,
conHeyHas 6arapesi, CIIyTHUKOBBIC TIPUEMHHUKH, sIIEpPHAS YHEPTETUKA U HKOJIOTUIECKUE ACTICKTHI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMUBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro npeamera « PU3uKa» JOKHBI OTPaXaTh

TOTOBHOCTh U CIOCOOHOCTH O0Y4aroIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
NO3ULIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOexeHuil, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM  POCCHICKOro  00IlecTBa,
paciMpeHue >KU3HEHHOT'O OMNbITa M OIbITa JESTENIbHOCTH B MPOILECCE peall3allid OCHOBHBIX
HalpaBJICHUN BOCIIUTATEIbHOMN JEATEIbHOCTH, B TOM YHUCIIE B YACTH:

rpa:kKIaHCKOr0 BOCTIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXJAHCKOW MO3MLIMU OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIeCTBa;

® [IPUHATHE TPATUIMOHHBIX OOIIEUYETOBEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
IICHHOCTCIA;

® TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAaX IPa’kAaHCKOTO OOIIEeCTBa,
Y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbLHON OpraHU3allii;

e yMEHHE B3aUMOJIEHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIMSMU 1 HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTApHOW U BOJOHTEPCKOM 1E€ATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTb POCCHUICKOM IpaXkKAaHCKONW UACHTUYHOCTH, MATPUOTU3MA;

® [[EHHOCTHOE OTHOILEHHE K I'OCYIApCTBEHHBIM CHMBOJIAM, JTOCTHIKEHUSAM POCCHUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSA:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO MTOBEJCHHUS;

® CHOCOOHOCTB OIIEHUBATh CUTYAIHIO U IPUHUMATh OCO3HAHHBIE PEILIEHHs], OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCIJIE B AESITEIBHOCTH YUEHOT'O;

® OCO3HaHHE JMYHOIO BKJIA/a B MOCTPOCHUE YCTOHUYHUBOTO Oy IyILIEro.

3CTeTHYECKOr0 BOCTIMTAHUSA

® DOCTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAs JCTETUKY HAy4YHOTO TBOPYECTBA,
NPUCYIIETO (PU3UUECKOM HayKe.

TPY0BOI0 BOCIIHTAHHUSA:

e UHTEpEC K pa3inuyHbIM cdepam MpodhecCHOHANBHOW AESTEIBHOCTH, B TOM 4YHCIIE
CBA3aHHBIM C (PU3UKOI M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIe
npodeccuy U peanu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHIO B 00J1aCTH (U3UKH Ha
HPOTSKEHUH BCEH JKU3HU.

JKO0JIOTHYEeCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh HKOJIOTHYECKOH KyJIbTYphl, OCO3HaHME TJI00AIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

® [UIAHUPOBAHHUE U OCYILIECTBICHHUE ACHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
LeJIeN YCTOMYUBOTO Pa3BUTHSI YEIIOBEYECTBA;

® pacCUIMpPEHUE OIIbITa JESATEIbHOCTU 3KOJOTMYECKOW HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 10 pu3mKe.



HEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH;
OCO3HAHME LIEHHOCTH HAy4YHOH [eATEIbHOCTH, FOTOBHOCTb B TPOIIECCE H3yUYEHUS
GU3MKM  OCYHIECTBIIATH NPOEKTHYIO U HCCIEAOBATEIbCKYI  JI€ATEIbHOCTD
WHAVBUIYaAJIBHO U B TPYyIIIIE.

METANIPEMETHBIE PE3YJIBTATbBI
ITo3naBaTenbHBIC YHHBepPcaJlbHbIe yueOHbIE 1eHCTBUS
Ba3oBble jornyeckue geicTBus:

CaMOCTOATENIBHO (HOPMYIHUPOBaTh U AKTYaJH3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEEIATh LEIH IESTEIIBHOCTH, 33/1aBaTh [TapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;
BBISBIISITh 3aKOHOMEPHOCTH M HPOTUBOPEYHMs B paccMaTpUBAEMbIX (DU3MUYECKHX
ABJICHUSIX,

pa3pabarbiBaTh IIIaH pelieHus NpoOieMbl C Y4ETOM aHajau3a HMEHOIUXCS
MaTepHUaIbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATCIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIECISAM,
OLICHUBATh PUCKHU ITOCIIEACTBUH JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHSX pEaJbHOTO, BUPTYaJlbHOTO WU
KOMOMHHMPOBaHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATHMBHOE MBILIUICHUE ITPH PELLICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciegoBarelbCcKHe AeiCTBHS.

BJIa/IETh HAYYHOW TEPMUHOJIOTHUEH, KIIIOUEBBIMU MOHATHAMH U MeToJaMu (pU3nvecKoi
HAYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEN0BATEIBCKON M MPOCKTHOM IE€ITeTFHOCTH B 00JIaCTH
($u3UKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB
pelieHus 3anad  (U3MYECKOTO COJEp)KaHUs, MPUMEHEHHIO Ppa3IUYHbIX METO/IOB
MO3HAHMS;

BJIQ/IETh BUJAMHU JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPIpETalUH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAlHUSIX, B TOM YHUCIIE MIPU
CO3/ITaHWHU y4E€OHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBJISAITb IPUUMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajady, BbIJBUIaTh
TUTIOTE3Y €€ PEeIIeHMs, HAXOAUTh apTYMEHTHI JIJIsl JOKa3aTeIbCTBA CBOUX YTBEPKICHHM,
3a/laBaTh MapaMeTpbl U KPUTEPHH PEIICHHUS;

aQHAJM3UPOBATh TIOJIYYEHHBIE B XOJE pEHICHUs 3aJaud pe3yJbTaThl, KPUTHUYECKU
OIICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHUSX;
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3aJ]a4 B 00PA30BATEIbHOMN NIEATEITLHOCTH, B
TOM YHUCJIE NIPU U3yYEeHUHN PU3UKH;

JlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUYECKYIO 001aCTh KU3HEACATSILHOCTH;
YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOAbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMTYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:



BJIQ/IE€Th HABBIKAMH MOTY4YeHHsI HUHGOpMAIUH (PU3HUECKOTO COIePKAHUS U3 ICTOUHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IOUCK, aHAIN3, CHCTEMATH3AIUI0 U
MHTEpIIpeTalio UHPOPMAIK Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(DOPMAIIHH;

HCIIONIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
peHIeHI/II/I KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpFaHI/ISaHI/IOHHBIX 3a1a4 C
coOoieHreM  TPeOOBaHMI  DPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHusl, TPaBOBBIX M OTUYECKUX HOPM, HOPM HUHGOPMAIMOHHOM
0e30I1aCHOCTH;

CO37aBaTh TEKCTHl (U3MUECKOTO COJCpKAHUS B Pa3jIMUHBIX (opmarax ¢ y4ETOM
Ha3HA4YeHUS WHPOPMAIMK W LEJNEBOH ayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (OpMY
MIPEJICTABICHUS U BU3YaTU3allHH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁl—[l)le JaeicTBUA:

OCYIIECTBIIATH OOILICHNE HAa ypOoKaxX (PU3UKHU M BO BHE-YPOUHOU JESATEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHPIMKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;
pasBépHyTo W JIOTUYHO HU3JiaraTb CBOKO TOYKY 3pPCHHA C HUCIIOJIB30BAHUCM A3BIKOBBIX
CPEJCTB;

MOHUMATh U HCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHLyaTbHON paboTHI;
BbIOMpATh TEMAaTHUKY U METOJABI COBMECTHBIX JNEHCTBUH, ¢ YIETOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 ujieHa KOJUIEKTHBA;

MPUHUMATH 1IETTH COBMECTHOW ESTENIbHOCTH, OPTaHU30BHIBATH U KOOPAWHUPOBATH
JEUCTBUS 1O €€ JOCTM)KEHMIO: COCTaBJATh IUIAH JACUCTBUN, PACIpPENEisTh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATh Ka4€CTBO CBOCTO BKJIada W Ka)XXAO0ro ydaCTHHKa KOMaH/bl B O6H.IPII>1
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MMPOCKTHI, OUCHUBATL UACH C MO3UIIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPATETMUECKOE IOBEICHUE B PA3JIUYHBIX CHUTYaIlUsX,
IMPOSABJIATE TBOPUCCTBO U BOO6pf:l)K€HI/Iej OBITH HNHUIIUATUBHBIM.

Pery/iiTUBHbIE YHHBepPCAJIbHbIE YUeOHbI€ JeiicTBUS
Camoopranu3amnusi:

CaMOCTOSITEIBHO OCYIIECTBISITh MO3HABATENBHYIO NEATEIHHOCTh B 001acTH (PU3UKU U
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEIEHUS PACUETHHIX M KA4eCTBEHHBIX 3a/a4, IUIaH
BBITIOJTHCHHSI TTPAKTUYCCKONW pabOTHI ¢ yU4ETOM HMMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOHOCTEW U MPENOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacumpsTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHPOBAHHWIO ¥ MPOSIBIICHUIO DSPYIUIMH B 00JIACTH (DU3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBINA HHTELJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LICIISAM;

BJIaJIeTh HAaBbIKAMM IIO3HABATENBHOM pe(IeKCUM KaK OCO3HAHUS COBEPLIAEMBIX
JIEWCTBUM U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAaHU;

UCTIOJIb30BaTh NMPUEMBI pe(IEeKCUH JIJIS1 OLIEHKH CUTYaIlUH, BEIOOpa BEPHOT'O PELICHHUS;
YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS [0 UX CHWKEHUIO;
IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
NPUHUMATh ceOs, TOHUMasi CBOM HEJOCTATKU U JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U APIYMEHTHI IPYTUX IIPU aHAJIHU3€E PE3yNIbTaTOB AEATECIbHOCTH;
NPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OMIMOKH.

B mpomecce mOCTMKEHHS TUYHOCTHBIX PE3YIhTAaTOB OCBOCHHUSI MPOTPaMMbl MO (U3UKE IJIS
YPOBHS CpeHero o0miero oopazoBaHus y 00yUyarouXcsi COBEPIICHCTBYETCS IMOLMOHATBHBIN
WHTEJUIEKT, TPEIoJaraomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO CHOCOOHOCTh TMOHMMATh CBOE HIMOILMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPABICHHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM Cepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  IPHHUMATH
OTBETCTBEHHOCTB 32 CBOE MMOBEJICHUE, CIIOCOOHOCTD aIaITHPOBATHCS K SIMOIIMOHAIEHBIM
WU3MEHEHUSM U TIPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUH, BKJIOYAIONICH CTPEMIICHHE K JOCTH)KCHUIO LEIU U YCIEXY,
ONTUMHU3M, UHUITUATUBHOCTh, YMEHHUE AEHCTBOBAThH, HCXO/SI U3 CBOUX BO3MOXKHOCTEH;
OMITATUH, BKIIIOYAIOIIECH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
VUUTHIBATh €Tr0 TPU OCYIIECTBICHHUU OOIIEHUS, CHOCOOHOCTh K COUYYBCTBHIO U
COTICPEKMBAHHMIO;

COLMAJIBHBIX HAaBBIKOB, BK/IOYalOIIUX CHOCOGHOCTB BBICTpAaWBATh OTHOLICHUA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(INKTHL

INPEIMETHBIE PE3YJIBTATHI
K xonuy oOyuenus B 10 knacce npeiMeTHbIE pe3yibTaThl HA YINIyOJIEHHOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

IOHUMATh pPOJIb (U3UKM B HKOHOMHMUYECKOW, TEXHOJIOTMYECKOH, HKOJOIMUYECKOH,
COLIMANIBHOM M 3THYECKOU cepax IesTeTIbHOCTH YeIOBEKa, POJIb U MECTO (DPU3UKH B
COBPEMEHHON HayYHOU KapTUHE MUPA, 3HAUCHUE ONMCATEIIBHON, CHCTEMATU3NUPYIOLIEH,
OOBSICHUTEIBHOM M NPOTHOCTUYECKON (QyHKIUHM (u3nueckol TeopuM — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKHU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOM TeOpUU B POPMHUPOBAHUU
IIpe/ICTaBICHUIN 0 GU3NYECKON KapTUHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MO/IeTel (PU3NYECKHX TeJ U MPOLECCOB (SIBICHUH):
MHEepLHaJbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TEJIO, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHHe, aOCOMIOTHO yrpyras aedopmarius,
a0COIIOTHO YIIpyroe u a0COJIOTHO HEYNPYroe CTOIKHOBEHUS, MOACTH Ta3a, KHUJIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOI0) Tela, UAeaabHbIN ra3, TOUSUHbIH 3aps, OTHOPOIHOE
3JIEKTPUYECKOE TI0JIE;

paznuyaTh yclIOBUA (TpaHUIlBl, O0OJACTH) NPUMEHHUMOCTH (PU3NYECKHX 3aKOHOB,
IOHUMAaTh BCeOOIMI XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;



AQHAJIM3UPOBAaTh U OOBACHATH MEXAaHWYECKHE TIPOLECChl U SBICHHS, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHMSI M 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTh MEXaHHUYECKOTO
JIBUXKEHUS, (OpPMYJIbl KMHEMATHKH PAaBHOYCKOPEHHOIO IBHKEHHMS, MPEeoOpa3OBaHUs
["anmunest A1 CKOPOCTH U EPEMEILIEHNS, 3aKOHbI HpI0TOHA, TPUHIIUIT OTHOCUTEIBHOCTH
['anunesi, 3akOH BCEMUPHOIO TATOTEHUS, 3aKOHbBl COXpPAaHEHMsI UMIyJbca U
MEXaHUYECKON PHEPIruu, CBsA3b pabOThl CUJIIbI C U3MEHEHHEM MEXaHHUYECKOI dHepruu,
yCIIOBUSI paBHOBECUS TBEPAOIO Teja), NMPU STOM HCIOIB30BaTh MaTEMaTHYECKOE
BbIpQXCHHE 3aKOHOB, YyKa3bIBaTh YCJIOBUS HPUMEHUMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpazoBanuii ['anmuies, BTOpOro U TpeTbero 3akoHOB HbprOTOHA, 3aKOHOB
COXpaHEHMsI UMITYJIbCa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AHAIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHl U SBICHUS, HCIONb3YysI OCHOBHBIE
nonoxenuss MKT 1 3akoHBI MOJIEKYJIAPHOH (PU3UKU U TEPMOJTUHAMUKH (CBSA3b 1aBJICHUS
WJICAJIBHOTO Ta3a CO CpeJHEW KWHETHMYECKOW OHHEpPruerd TEIJIOBOIO JBUXKEHUS U
KOHIIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN KUHETUYECKON
SHEpPrueil TEIUIOBOTO JBMKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJIEAJIBHOTO Ta3a C
KOHIIEHTpallUe MOJIEKYJ U €ro TeMIepaTypou, ypaBHeHue MenaeneeBa—Kianeiipona,
NIEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs YHEPIMH B TEILJIOBBIX IIPOLIECCAX),
IIPY 3TOM HCIIOJIb30BaTh MaTEMaTHUECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KnanelipoHa;

AQHAIM3UPOBATh M OOBACHATH DIIEKTPUUECKHE SIBICHUS, UCMOJIb3Ys OCHOBHBIE
MOJIO’KEHHUSI M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHHs JIEKTPUUYECKOTO 3apsia,
3akoH KyJoHa, mOTeHIIMaIbHOCTD 3JIEKTPOCTATUYECKOTO TI0JISl, IPUHIIMII CYNEPIIO3ULIUN
AIEKTPUYECKUX TOJIEH, TPU STOM yKa3bIBas yCJIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa Uenu U JUis
3aMKHYTOH dJIEeKTpHYecKol 1emnu, 3akoH Jxoyns—Jlenna, npasuia Kupxroda, 3akoHbI
dapanes 1715 DIISKTPOIHN3a);

OTHUCHIBATh (PU3NYECKHE MPOIECCHl U SIBICHUS, HCIIONIB3Ys BEJIWYHMHBL: IEepeMEIIeHNE,
CKOpOCTb, YCKOPEHUE, UMITYJIbC T€Jda U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, 1aBJICHUE,
NOTEHIMAJbHAs YHEPIus, KUHETUYECKas SHEprusi, MeXaHuueckas 3Heprus, padora
CHUJIBI, IEHTPOCTPEMUTEIBHOE YCKOPEHNUE, CHIIA TSYKECTH, CHJIA YIPYTOCTH, CUJIa TPEHHUS,
MOIIHOCTb, SHEPTHUS B3aUMOCHCTBUS Tena ¢ 3eMiI€i BOIM3U €€ MOBEPXHOCTH, SHEPTHUs
ynpyroi aegopManuu MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIeparypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSIS SHEPTUsl UJI€AIBHOTO OJTHOATOMHOTO Ia3a,
paboTa uaeanbHOTO ra3a, OTHOCHTEIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ upeansHOrO
TEIUIOBOTO JBUIaTeNsl; JIEKTPUUECKOE I0JIE€, HANPSHKEHHOCTD AJIEKTPUYECKOTO TOJIs,
HaIpsOKEHHOCTh IOJII TOYEYHOrO 3apsja WM 3apsyKEHHOIO Iapa B BaKyymMe W B
JUDJIEKTPUKE, TOTEHIMAN AJIEKTPOCTATUYECKOrO0 TIOJS, Pa3HOCTh IOTEHIIMAJIOB,
ANIEKTPOJBIIKYILAs CHUJIA, CHJIa TOKA, HANpPSKEHHE, MOLIHOCTh TOKA, AJIEKTpUYEcKas
€MKOCTb IJIOCKOr0 KOH/IEHCATOpa, COMPOTUBIICHUE YYaCTKa LEMU C MOCIEA0BATEIbHBIM
U TapajuleIbHBIM COEAMHEHMEM PE3UCTOPOB, DHEPrUs 3JIEKTPUYECKOro IO
KOHJIEHCATOPa;

O00BSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUECKUX SBICHUN: MEXaHMUYECKOE IBUKCHHUE,
TEIUIOBOE JBM)KEHHE YACTHI] BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE IBUKEHUE,
muddy3usi, UCIapeHue, KUMEHWe M KOHJEHCAlMs, IJIaBJICHUE WU KPHCTAJIM3alus,
HAIpaBJIEHHOCTh  TEIUIONEpeJaun, dSJEKTpU3aluusl Teld, HKBUIIOTEHIIMAJIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO MPOBOIHUKA;



MPOBOJIMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MUYECKON BENWYHHBI OT JIPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATHh PE3YNHTATHl MOTYYCHHOW 3aBUCUMOCTH (PU3WUYECKHX BEJIUYMH B BHJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH H3MEpEeHHH, MenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIeI0BaHUS;

MPOBOJINTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPU 3TOM BHIOHpATh
ONTUMAIBHBIA METOJl HM3MEPEHHUs, OIICHHBATh aOCONIOTHBIE W OTHOCHUTEIIHHBIC
MOTPELIHOCTH MPAMBIX M KOCBEHHBIX U3MEPEHUM;

ITPOBOJIUTH OTIBITHI TIO TIPOBEPKE MPEI0KEHHOMN TUITOTE3bI: TNIAHUPOBATH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOJIyUYE€HHBIE PE3yIbTaThl U
JIeTIaTh BBIBOJI O CTaTyCe MPEAJIOAKEHHON TUIIOTE3bI;

cobmrofaTh mpaBuia 0e30MacHOro TPyJa MpU MPOBEICHUU HUCCIEJOBAHHA B paMKax
y4e0HOTO JKCIIEPUMEHTa, TPAKTHKYMa, Y4eOHO-UCCIICIOBATEILCKON M TIPOEKTHOM
NEeSATENbHOCTH C MCIOJIb30BAaHUEM HU3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOIO
000pyaOBaHuUS;

pemaTh pacuE€THBIC 3a7]a4H C SIBHO 33JJaHHOM U HESIBHO 33JIaHHON (PU3MUECKOU MOJIETIBIO:
HA OCHOBAaHHMM aHallM3a YCIOBUS OOOCHOBBIBATH BBIOOp (PHU3UUECKONW MOJENH,
OTBeUaroIIel TpeOOBAHMSIM 3a/1a4H, TIPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NYECKUX TEOpUU MPH HCIOIH30BAHUM MAaTEMAaTUYECKUX METO/I0B
pelieHust 3aAad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX,
AQHAJM3UPOBATh PE3YJNbTaThl W KOPPEKTUPOBATh METOABI PEIICHHS C Yy4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4yeCTBEHHBIC 3a/1auu, TPEOYIOIMe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3/eioB
Kypca (pu3mKu, a Takke HHTETpallMd 3HAHUW U3 APYTHX NPEIMETOB €CTECTBEHHO-
HAay4YHOr'O0 IMKJIA: BBICTPAUBATH JIOTMUECKYIO LIETIOYKY PacCyKJIEHHUU C Omopoil Ha
M3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS;

HCIIOJIb30BATh TEOPETUUCCKUE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB paOOTHI
HU3MEPHUTEIIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX TPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAJa POCCUICKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOMIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHii;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCJIEJICTBUS OBITOBOM H©  MPOU3BOJCTBEHHOMN
NESATENbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MYECKUMHU MPOLECCaMHu, C TO3UIUI
HKOJOTUYECKOM 0€30IacHOCTH, MpeACTaBICHUN 0 palMoHaIbEHOM
IIPUPOJONOJIB30BAHIM, A TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTH)KCHHM HAyKU H
TEXHOJIOTHH JIJIs TaJbHEeHIIero pa3BUTHS Y€I0BEYECKOTO 00IIeCTBa;

MPUMEHSTh pa3IU4HbIe clIOcOObI paboThI ¢ HHpopMaIueil GU3NIECKOTo COAEPKaHUs C
UCTIONIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH JJIs TIOUCKA, TIepepaboTKu
U TIPEAbSBICHUS YYeOHON U HAYYHO-TIOMYJISIPHON HH(OPMALIMU, CTPYKTYPHUPOBAHUS U
UHTEpIIpeTalnu HHPOPMAIINH, MOTYYCHHOW M3 Pa3IHYHBIX MUCTOYHUKOB, KPUTHUYCCKU
AQHAJM3UPOBATH TMOTyYaeMyl0 HH(POPMAIMIO U OIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOLINXCS 3HAHUN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA WH(OPMALINY;



MpOSIBJISAITE OPraHU3allMOHHBIE M [IO3HABATENbHBIE YMEHUS CaMOCTOSATEIbHOIO
nproOpeTeHus] HOBBIX 3HAHUH B TpOIEcCE BBHINOJIHEHUS TNPOEKTHBIX H ydeOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B TIpyIIE C HUCIOJHEHHUEM Pa3IMYHbIX COIMAJIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy Tpymmbl, palMOHAIBHO paCHpeNessiTh MAESITeIbHOCTh B HECTAHIApTHBIX
CUTyalusiX, aJleKBaTHO OIIEHUBATh BKJIAJl KAXJO0T0 U3 YYACTHUKOB I'PYMIIbl B PELICHUE
paccMaTpuBaeMou PoOIIEMBI,

OpOSIBIATE MOTHBalIMI0O K Oyaymedl npodecCHOHANbHOM — AEATENbHOCTH  T10
CIIEUATIBHOCTSAM (DU3UKO-TEXHUYECKOTO MPOUIIS.

K xonny oOyudenust B 11 Knacce npeMeTHbIE pe3yJIbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJKHBI
OTpakaTh CHOPMHUPOBAHHOCTD Y OOYHAFOIINXCSI YMECHHM:

MOHUMATh pPOJb (UMK B OSKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COLMAIbHOW U
ATHYECKON cdepax AesTeIbHOCTH YeJIOBEKa, POjib U MECTO (PU3UKU B COBPEMEHHOM
Hay4yHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B NIPAKTUYECKON EATEIBHOCTH YEJIOBEKA U
JalbHEWIIEM  HAay4YHO-TEXHHYECKOM  pa3BUTHM,  3HAYEHHME  OINMUCATEJIbHOM,
CHCTEMAaTH3UPYIONIECH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (YHKIMHA (HU3NIECKOU
TEOpPUU — DIIEKTPOJMHAMUKH, CIEIUAIBHON TEOpPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW
¢u3ukyu, ponb GU3NIECKO Teopuu B (GOPMHUPOBAHUM TPEACTABICHUNA O (HU3HUIECKOI
KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHbI MUpa B OOIIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE;

pa3nuyaTth YCIOBHS IPUMEHUMOCTH Moenel (U3NYECKUX Tel U MPOIECCOB (SIBICHHUIA):
OJIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JIA, TapMOHMUYECKUE
KoneOaHus, MaTeMaTUYeCKUH MAasATHUK, MACAJIbHBIA MNPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AJIbHBINA KOJIeOAaTeNbHbIH KOHTYp, TOHKAas JIMH3a, MOJEIeH
aToMa, aTOMHOTO $1/ipa ¥ KBAHTOBOW MOJIENIH CBETA;

pa3nuyath YCiOBUS (IpaHULbI, 00JAacTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (yHAaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBSACHATH DIIEKTPOMArHUTHBIE TPOIECCH U SIBICHHS, HCIIONIB3YS
OCHOBHBIE TOJOXEHHUSI M 3aKOHBl JJICKTPOAMHAMHMKH M CIENHMaIbHOW TEOpuu
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHHUs AIEKTPUUYECKOro 3apsia, cuiaa AmIepa, cuia
JlopeHita, 3aKkoH »SJIEKTPOMArHUTHOW WHAYKIWH, mpaBwio Jlenma, cBs3p IJIC
CaMOMHJIYKLMH B 3JIEMEHTE 3JIEKTPHUUECKOH LIETIH CO CKOPOCTHIO M3MEHEHUSI CUJIBI TOKA,
MOCTYJIAThI CIIEUATEHON TEOPUU OTHOCUTEIbHOCTH DWHIITEHHA);

aHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3YS MOJIO0KEHHS
KBaHTOBOW (u3uku (ypaBHeHue OiHImITEelHA a1 Qorodddexra, mepBelid U BTOPOI
mocTyJiaThl bopa, mpuHIMIT COOTHOIIEHUsI HeomnpeneneHHocTel [ eizendepra, 3aK0HbBI
COXpaHEeHHsI 3apsIOBOrO M MacCOBOTO YHCENl U SHEPTUU B SICPHBIX PEAKIMSIX, 3aKOH
PaJIMOaKTUBHOIO pacrnaja);

OMHCHIBAThH (PU3MUECKHE MPOIECCHI U SIBICHUS, UCIIONb3Ys BEIMYUHBL: HAMPSKEHHOCTh
AIEKTPUYECKOTO TOJISA, TOTEHIIMAI AIEKTPOCTATUYECKOTO 10JIs, pA3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBIIKYILAS CHJIA, WHAYKIMS MAarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, CHJIa
AMriepa, MHAYKTUBHOCTb, DJJIEKTPOJBIJKYyIlasg CHJIa CAMOUHIYKIMM, 3HEPrus
MarHUTHOTO TOJISl TIPOBOJIHUKA C TOKOM, PEJITUBUCTCKUN MMITYJIbC, MOJHASI SHEPTus,



HHEPrusi MOKOosi CBOOOJAHON YaCTHIIbl, SHEPTUS U UMITYJIbC (OTOHA, MACCOBOE YUCIIO U
3apsif siApa, SHEPTHUS CBS3H SIPa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: BJIEKTPOMArHUTHAs
WHAYKIHS, CAMOMH/IYKIIUS, pe30HAHC, HHTep(dEepEeHIUs BOIH, TUGPAKIUS, TUCTIEPCHs,
MOJTHOE BHYTPEHHEE OTpaxkeHue, horodtekTpudeckuii 3hdext (poroaddekr), anpda- u
Oeta-pacmajsl siiep, raMMa-u3nydeHue saep, Gu3nueckue MPUHIMIBI CIEKTPAIbHOTO
aHanu3a U paboThI Jia3epa;

OTIpe/IeNIATh HANpaBJIE€HUE MHIYKIIUU MArHUTHOTO MOJI MPOBOJAHHKA C TOKOM, CHIIBI
Awmrniepa u cuisl JIopeHna;

CTPOUTh H300paKE€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €TI0 XapaKTePUCTHKHY;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TMOHATHSA, TEOPUU W 3aKOHBI IS
aHanmu3a v 00BICHEHUS (PU3NIECKUX TPOIIECCOB, MPOUCXOISINNX B 3BE3/1aX, B 3BE3MHBIX
CUCTeMaX, B MEXTaJIaKTHUECKON cpesie; BUKEHHs] HEOECHBIX TeJl, SBOJIIOLUH 3BE3N U
Bcenennoi;

IIPOBOJIMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3MYECKHUX BEJIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTAThI
MOJTyYeHHOW 3aBUCHUMOCTH (U3NYCCKUX BEIMYWH B BHJIE TpaduUKOB C YIETOM
aOCOJIIOTHBIX ~ IMOTPEIIHOCTeH W3MEpeHWid, JieJaThb BBIBOJBI IO  pe3yJbTaTaMm
UCCIIETOBaHMUS;

MIPOBOJUTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEJIMYUH, IPU 3TOM BHIOHpATh
ONTUMATBHBIA METOJ W3MEPEHHS, OIEHUBATh aOCOJIOTHBIE U OTHOCUTEIHHBIE
MOTPEIITHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPCHHUIA;,

MIPOBOJIMTH OTIBITHI IO MTPOBEPKE MPEIOKESHHON TUTIOTE3bl: INIAHUPOBAThH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJTyICHHBIC PE3yJIbTAThI U
JIeaTh BBIBOJI O CTATyCE MPEJIOKEHHON THIIOTE3bI;

OTHMCHIBATH METOBI TIOJyUSHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

coOmoiaTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUM HCCIEJIO0BAaHHA B paMKax
y4eOHOTO SKCIIEPUMEHTa, TMPAKTHKYMa, y4eOHO-HCCIENOBATEIBCKOH W TPOEKTHOU
NEeSATENbHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOWCTB U JAOOPATOPHOTO
000py10BaHuUS;

peliaTh pacu€THBIE 3a]]a4H C SIBHO 3aJJaHHOW U HESIBHO 33JaHHON (PU3UYECKOM MOJIEIBIO:
Ha OCHOBAHMWM aHAJIM3a YCIOBHUS BBIOMpATh (U3UUECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/layM, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl
bu3MYECKUX TEOPH MPU UCMOIB30BAHUU MaTEeMaTHUECKUX METOJOB pelleHHs 3ajad,
MIPOBOJIMTH PacYEThl HA OCHOBAHUY MUMEIONINXCS TAHHBIX, AHATTU3UPOBAThH PE3YJIbTAThI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM IMOJIyYEHHBIX PE3yJIbTaTOB;

peraTh Ka4eCTBCHHBIC 3a/1a4r, TPEOYIONe MPUMEHECHUS 3HAHUI U3 Pa3HBIX Pa3JeioB
Kypca (pu3mKu, a Takke HHTETpallMd 3HAHUNW U3 APYTHX NPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJA: BBICTpAMBaTh JIOTMUECKYIO LIEMOYKY PACCYXKACHHHA C OMOpOil Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYCCKUE SBIICHUS,

HCIIOJIb30BaTh TEOPETUUYECCKUE 3HAHUS NSl O0BSICHEHUS! OCHOBHBIX MPUHITUIIOB paOOThHI
HU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTUICCKUX ITPOIIECCOB;



NPUBOJIUTH IPUMEPHI BKIIa/1a POCCUMCKHX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKHd, B OOBSICHEHHE IPOIECCOB OKPYXKAIOIIErO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAIM3UPOBAaTh U  OLEHUBATh IIOCJIEJICTBUS OBITOBOM U  NPOU3BOJCTBEHHOMN
JeSATEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU MpOLEeccaMHu, C IO3UIUN
IKOJIOTMUYECKOM 0e30macHOCTH, IIPEICTaBICHUM 0 panoHaJIbHOM
MIPUPOJIONOIB30BAaHUH, a TaKXKe Pa3yMHOM HCIIOJb30BAaHUU JOCTHXKEHUN HAyKU H
TEXHOJIOTUH JUIsl JaJIbHEHILIero pa3BUTHsI YeJI0BEUECKOro 00IeCTBa;

IIPUMEHSTH Pa3IN4HbIe CIOCOObI paboThl ¢ HHpOpMaIuel GU3NYECKOTO COAEPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOIHMH, TMpH  3TOM
UCTIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHbBIE TEXHOJIOTHH JJIs IOMCKA, IEPEPadOTKH
U NIPEIbSBICHUS y4eOHO! U HayyHO-IIOMYJIAPHOM MHPOpPMALMKU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu WHPOpPMALMY, TOTYYSHHON U3 Pa3IMYHbIX UCTOYHMKOB, KPUTHUYECKU
AQHAJIM3UPOBATh IOJIy4aeMyl0 MH(GOpPMAIMIO M OICHHWBATH €€ TOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOUIMXCS 3HAHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA MH(opManuy;
IPOSBIATh OPraHU3allMOHHBIE M IIO3HABATEJIbHBIE YMEHMSI CaMOCTOSITEIBHOTO
NpUOOpPETEHUsT HOBBIX 3HAHUI B IpolecCe BBIIOJIHEHUS IPOEKTHBIX M yueOHO-
UCCIIeI0BAaTENbCKUX PaboT;

paboTaTe B Irpymne ¢ HUCHOJHEHHWEM pa3IMYHbIX COLMAIBHBIX POJEH, IIaHUPOBAThH
paboTy Tpymmbl, palMOHAIBHO pacHpeAeNsaTh JAeATeIbHOCTb B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKAOr0 U3 YYACTHUKOB I'PYMIbl B PEILICHUE
paccMaTpuBaeMoil IpoOIeMsl;

IpOSBIATE MOTHUBaLMIO K Oyaymed mnpodeccHOHalbHOM — eATENbHOCTH  I10
CHELMATBHOCTIM (PU3UKO-TEXHUUYECKOTO POQUIIS.
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https://m.edsoo.ru/7f41bf72
4.3 | Toxu B pa3nuYHBIX Cpeaax 6
Hroro no paszneny 54
Pazgen 5. PUSHUYECKHN MIPAKTUKYM
5.1 | ®dusnueckuii MpaKTUKyM 16 16
Hroro no paszneny 16
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/m Kontposabubie | IpakTtnyeckue (uudgpossbie)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchbl
Paznen 1. SJIEKTPOIMHAMUKA
bu6moreka [IOK
1.1 M 14
ATHITHOE TOTE https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
1.2 1 1
MICKTPOMATHHTHAS MY KIS 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
but6mmorexa [IOK
2.1 M 10
CXAHHMUCCKHC KOTICOANI https://m.edsoo.ru/7f41c97c
2.2 DJeKTpOMarHUTHbIE KOJIeOaHuUs 15
bub OK
2.3 MexaHuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI 10 1 hgpg;/:.e;ii.ru 17§41c97¢
bubmuorexa [JOK
24 Onriica 25 L https://m.edsoo.ru/7f41c97c
Utoro no paszneny 60

Pa3nen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

bub6moreka [JOK
3.1 0 CTO 5 1
CHOBRL https://m.edso0.ru/7f41c97c
Htoro mo pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA
b K
4.1 KopmyckynsipHO-BOTHOBOM JTyain3m 15 nommorexa [10

https://m.edsoo.ru/7f41c97c
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but6mmorekxa [IOK

4.2 Dusiica atoma > https://m.edsoo.ru/7f41c97c
43 @du3nka aTOMHOTIO s/1pa ¥ 3JIEMEHTAPHBIX 5 bubnuorexa LIOK

YaCTHUI] https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 12 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro o pasueny 12

Pa3zaen 6. PUSMYECKUM MPAKTUKYM

6.1 Du3n4ecKuil NPakKTUKyM 16 16

Hroro o pasueny 16

Pa3gen 7. OBOBLIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 0000IICHHUE TPEIMETHOTO

71 coz(epxcaH.I‘/m Y OTIBITA JICSTEILHOCTH, 15 bubmuorexa [IOK
IpHOOPETEHHOTO MIPH U3YUCHHH Kypca https://m.edsoo.ru/7f41c97c
¢u3ukum 10 — 11 kmaccos

Uroro no pazneny 15

PeszepBHOe Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

ij‘:l Tema ypoka Beero Kontposbhble | IIpakTHuyeckue H?’f’[‘?:;“ﬂ DJ1eKTpoHHbIe HU(ppOBLIE
padoThI padoThI oOpa3oBaTesibHbIE pecypchl
bu6mmorexa [IOK
1 | ®wusuka — pyHIaMeHTaIbHAs HAyKa O MPUPOJIE 1 2.09.23 https://m.edsoo.ru/ff0c32e2
5 Hayunslii MeTo MO3HAHUS U METO/IbI UCCIIEI0BAHUS 1 4.09.23 bu6mmoreka [JOK
(U3NYECKHX SIBIICHUI https://m.edso0.ru/ff0c33e6
3 DKCIEPUMEHT M TEOPHUs B MIPOIIECCE TIO3HAHUS 1 5.09.23
npupoabl. HabnroaeHue u s3kcnepuMeHT B pU3MKe
4 | CrnocoObl n3mMepeHus: GU3NIECKUX BETUUYNH 1 6.09.23
5 AOCOMIOTHAS U OTHOCHUTEIIbHASI TOTPEITHOCTH 1 7.09.23
M3MepeHn PU3NYECKUX BETUUNH
MognenupoBanue B ¢pusnke. Ponb u mecto Gpu3nku B 8.09.23
6 | ¢opMHpPOBaHUHU COBPEMEHHON HAYYHOU KapTHHBI 1
MHDA, B IPAKTHUECKON AESITEIbHOCTH JIOIEH
Mexanunueckoe aBrxenne. CucreMa oTcuera. 11.09.23
7 OTHOCHUTEIILHOCTh MEXAHNYECKOT'O ABMKEHU. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3508
[Ipsimast u oOpaTHAs 3aa9M MEXaHUKH
Paguyc-BekTop MaTepuaabHON TOUKH, €TI0 MPOCKIIUU 12.09.23
8 HaicZI KOOpI[I/I:HaT. Tl;aeKTOpI/I}I. HepeMemeEHe. ) 1 bubamorexa [IOK
https://m.edsoo.ru/ff0c3620
CxopocTs. X npoekuu Ha OCH KOOpIMHAT
PaBHOMEpPHOE NPSAMONIMHENHOE IBUKEHUE. 13.09.23 bubmmorexa [IOK
9 | I'paduueckoe onucanue paBHOMEPHOTO 1 https://m.edso0.ru/ff0c3620

HpﬂMOJ’IHHGfIHOFO JABMOKCHUA
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CrnoxxeHue nepeMeneHnil 1 ckopocteil. Pemenue

14.09.23

bu6mmorexa [IOK

10 3a1a4 https://m.edsoo.ru/ff0c3620
HepaBnomMepHoe nBmxeHne. MrHoBeHHast CKOPOCTb. 15.09.23 bubmmoreka [JOK
11 | Yckopenwue. [IpsmonuHeliHOE ABHKEHHE C https://m.edsoo.ru/ff0c372e
MTOCTOSTHHBIM YCKOPEHHUEM
12 I'padmueckoe onvicanue MPsIMOIMHEHHOTO 18.09.23 bubmmoreka [IOK
JIBIDKCHUS C IOCTOSTHHBIM YCKOPEHHEM https://m.edsoo.ru/ff0c372e
CBoOopgHoe majieHne. Y CKopeHrue CBOOOIHOTO 19.09.23 bu6mmoreka [JOK
13 | mageHus. 3aBHCHMOCTb KOOPIUHAT, CKOPOCTH, https://m.edsoo.ru/ff0c39cc
YCKOPEHUS OT BPEMEHH H UX rpapuKu
14 JIBr>keHue Tea, OpOIIEHHOTO TMOJT YTIIOM K 20.09.23 bubmumoreka [IOK
TOPU30HTY https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHoe nBKeHUE. [IBHKCHHE 110 21.09.23
OKPY’KHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb. bubnuoreka [IOK
15
[Mepuox u yacrora. lleHTpOoCTpeMUTETBHOE 1 https://m.edsoo.ru/ff0c3ada
MOJIHOE YCKOPEHUE
16 | KonTtposbHas pabota mo teme "Kunemaruka" 22.09.23
[Tepserif 3akon HeroToHa. MIHEpIIMAIbHBIE CUCTEMBI 25.09.23
17 OTCIZJéTa. [TpuHIMT OTHOCI/ITCJIEIL{IOCTI/I I'amuies. bubmorexa HOK
. https://m.edsoo.ru/ffOc3be8
HewnnepumansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHOgelicTBYIOmAs cuna. Bropoii 3akoH 26.09.23 bu6nmorexa [IOK
Herotona. Macca https://m.edsoo.ru/ffOc3be8
19 | B3aumopetictBue Ten. Tperuit 3akon HeroToHa 27.09.23 bubmorea [OK
https://m.edsoo.ru/ffOc3be8
20 [Ipunuun cynepno3unuu cui. Pemenue 3agad Ha 28.09.23
NpUMEHEHHE 3aKOHOB HproTOHA
21 3aKOH BCEMHPHOTO TATOTEHUsI. DKBUBAJICHTHOCTD 29.09.23 bubnuotexa [{OK

IPaBUTALMOHHOW U MHEPTHOU MACCBI

https://m.edsoo.ru/ff0c3d00
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2.10.23

bu6mmorexa [IOK

22 0
Cuna TsDKeCTH M YCKOpeHHEe CBOOOHOTO MaIeHUS https://m.edsoo.ru/ff0c3d00
JIBmkeHrne HEOECHBIX Te U UX UCKYCCTBEHHBIX 3.10.23 bubmuoreka [JOK
23 | conytHukoB. [lepBas kocMHYeCcKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/ff0c3d00
Kennepa
4.10.23 bubmuoreka [JOK
24 C .3 I'yka. B
118 YUPYTOCTH. SaKOH & yxd. Bec Tena https://m.edsoo.ru/ff0c3e18
C T . 5.10.23
25 Jamkermne » xucocr n rase ¢ yudrow ci biorera LIOK
A y https://m.edsoo.ru/ff0c3f76
COTMPOTHBIICHUS CPEIIBI
26 Hasnenne. ['mapocratnueckoe napnenue. Cra 6.10.23
Apxumena
97 AGcomroTHO TBepoe Teino. [loctynarensHoe u 9.10.23
BpaliareIbHOe IBMKCHHUE TBEPIOTO Tella _
MoOMEHT CuiIbl OTHOCHUTEIIBHO OcH BpameHus. [limeyo bubmmorexa [IOK
28 10.10.23
CHIIBI https://m.edsoo.ru/ff0c41a6
20 | Lo vaeecns romn. Venonus prancnsons 111023  PrbmoTeraIOK
P ’ P o https://m.edsoo.ru/ff0c41a6
TBEpPAOTO Tesa. Buasl paBHOBECHs
30 | Pemrenue 3amau 12.10.23
31 KonTponbhas [:a60Ta no teme "Ilunamuka. Ctatuka 13.10.23
TBEPJIOTO Tella
NMnynec MaTepualbHONM TOUYKH, CUCTEMBI
MaTepuaabHbIX TOYeK. LIeHTp Macc cucTeMsl bubnumorexa [IOK
32 16.10.23
MaTepUaNIbHBIX ToueK. Teopema O IBUKECHUU IICHTpPa https://m.edsoo.ru/ff0c43d6
Mmacc
33 WMmynbe cunbl 1 UI3MEHEHHE UMITYJIbca Tella. 3aKOH 17.10.23 bubnuoreka [IOK

COXPAaHCHUS UMITYJIbCA. PeaktuBHOC JBHXKXCHHC

https://m.edsoo.ru/ff0c43d6
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34

MoMeHT uMITyJIbca MaTEPUAIBHON TOUKH.
[IpencraBneHue 0 COXpaHEHMM MOMEHTA UMITYJIbCa B
LIEHTPaJIbHBIX MOJIAX

18.10.23

35

Pemenue 3amau

19.10.23

36

PaGora cuibl Ha MaoOM U HA KOHEYHOM
nepemelleHuu. I'padguueckoe npeacTaBieHue
paboThI CHJIBl. MOIIHOCTH CHUTBI

20.10.23

bu6mmoreka [JOK
https://m.edso0.ru/ff0c4502

37

Kunernueckas OHCPIusi. TeopeMa 00 U3MEHEHHH
KHHETHYSCKOM OHCPIUH MaTepHaﬂbHOﬁ TOYKHN

23.10.23

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

38

[ToTeHumanpHple U HETOTEHIINATIBHBIE CHUIIBI.
[TorenumanpHas sHeprus. Bropas kocMudeckas
CKOPOCTh

24.10.23

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

39

TpeThst KocMuueckasi CKOpocTb. CBsI3b pabOTHI
HEIIOTCHIIMAJIBbHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHEPTUU CUCTEMBI Te. 3aKOH
COXpaHEHHUs MEXaHUYECKOU SHEPTUU

25.10.23

40

VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepuyu 1u1st neanbHOM )KUIKOCTH

26.10.23

41

Kontposnbnas paboTa o Teme "3aK0HbI COXpaHEHUS
B MeXaHuke"

27.10.23

42

Pa3BuTHe npeacraBneHuil 0 IpUPOJIE TETIOTHI.
Ocnosnble nonoxxernst MKT. [Tuddyzus.
bpoyHoBCKoOe nBUXKEHUE

7.11.23

bu6nmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?2

43

Crpoenune ra3000pa3HbIX, )KUIKUX U TBEPABIX TEIl.
Xapakrep ABMKEHUS U B3aUMOICHCTBUS YaCTHULL
BEILECTBA

8.11.23

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

44

Macca u pazmepsl MoJiekya (atomoB). KonruectBo
BeulecTBa. [locrosiHHas ABoragpo

9.11.23

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
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Temnepatypa. TeroBoe paBHoBecue. [lkana

bu6mmorexa [IOK

45 Henbcus 10.11.23 https://m.edsoo.ru/ff0c511e
46 | Pemenne 3amau 13.11.23
47 | UneanpHbli ra3. ['a30BbIe 3aKOHEI 14.11.23
48 VYpaBuenne Menaeneesa-Knaneiipona. Pemenue 15.11.23
3a1a4
49 | AGcomroTHas Temneparypa. 3akoH JlaabToHa 16.11.23
50 H3onporiecchl B U1 IbHOM Ta3e ¢ MMOCTOSHHBIM 17.11.23 bu6mmoreka [IOK
KOJIMYECTBOM BEI[ECTBA https://m.edsoo.ru/ff0c570e
51 I'paduueckoe mpepacraBIeHNE H3OMPOIIECCOB: 20.11.23
M30TEpMa, U30X0pa, n300apa
52 | OcHoBHoe ypaBHeHue MKT 21.11.23
53 | Pemenue 3anau 22.11.23
CBs13b a0COIIOTHON TEMIIEPATYPBI
54 TepMO,Z[I/IHaMI/iLICCKOI/I CIiI’CTeMBI CO cpeHen 931123
KHHETHYECKOM SHEPruei MOCTymaTeIbHOrO
TETUIOBOTO JIBFDKECHUS €€ JacTHI]
O06o01IeHHe U CUCTeMAaTH3aIHs 3HAHHI TI0 TeMe
- "OcuoBsl MKT" 24.11.23
56 | KontponpHas padora mo reme "OcnoBel MKT" 27.11.23
Tepmonunammudeckasi CucTeMa. 3a/laHue BHEIITHUX
57 | vepemerpe. Hapsorpu Tl avorenss st cpomme 281123 | Promotexa LOK
3HAYEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha hitps://m.eds00.0/TT0C5952
MHKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOgUHAMUKH.
58 | CamomnpowusBonbHas penakcanus T[] cucteMsr k 29.11.23

TCIIOBOMY paBHOBECHUIO
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Mopaenb ueansHOTO Ta3a B TEPMOIUHAMUKE.

59 . 30.11.23
VY Ci1oBUS IPUMEHUMOCTH 3TOW MOJIEITN
60 YpaBHeHue Mei{ﬂeﬂeeBa-KnaneﬁpOHa U BBIPAXEHUE 11223
JUTsL BHYTPEHHEH SHEPrUH
B o
61 | o HI?:‘ zHHZﬂ(J)I . B:;’J;r pe(l){ HoeHaZZeIIZmaP; CTaTUYECKUE 4.12.23 bubmorexa IOK
HOATOMHOTO H pHOTO rasa. Kpazucrarnaecku 12.
8 8 https://m.edsoo.ru/ff0c5952
Y HECTATHYECKHUE MPOIECCHI
DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
62 | Bwruucienue paboTsl o rpaduky nporecca Ha PV- 5.12.23
IarpaMmme
Terutonepenava kak crmoco0 N3MEHEHUSI BHYTPCHHEH bubmmoreka [JOK
63 6.12.23
sHeprun TJ] cuctembl 6e3 coBepIieHus1 paboThI https://m.edsoo.ru/ff0c5¢c36
bu6mmoreka [IOK
64 K , , 7.12.23
OHBEKIIUS, TETJIONPOBOTHOCTD, U3ITyYCHHE hitps://m.eds0o.ru/ff0c5c36
KommyecTBo TeruioTel. TennoéMKoCTs Tena.
65 | YaenpHas v MOJSIpHAs TEIUIOEMKOCTH BEIECTBA. 8.12.23
VY nenbHas TEIIOTa CrOpaHus TOIIMBA
66 | Pacuér kommdecTBa TEIUIOTHI MPHU TEILIONEpeIadue 11.12.23
[Tonstue 06 anuadbaruom nporecce. IlepBblil 3aKk0H bubmmorexa [IOK
67 12.12.23
TEPMOJUHAMUKHU https://m.edsoo.ru/ffOcbefc
68 KomnnuectBo TemnoTst 1/{ paboTa KaKk Mepsl 13.12.93
W3MEHEHNs BHyTpeHHel sHeprun T/1 cuctemsl
o Bropoii 3akoH TepMOﬂI/IHaMI/I;(II/I I[éISI PaBHOBECHBIX U 141223 BuGmorexa LIOK
HEPaBHOBECHBIX MpoueccoB. HeoGpaTUMOCTb 12.
p pott P https://m.edsoo0.ru/ff0c6230
MPUPOJHBIX MPOIIECCOB
bu6 OK
70 | Ilpunnuns! geiictBus TemaoBbix MamuH. KIT/T 15.12.23 nommorexa L

https://m.edsoo.ru/ff0c600a
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bu6mmorexa [IOK

71 | M KIII. K 18.12.23
axcnmabroe suaterte K1, Luior Kaprio https://m.edsoo.ru/ff0c600a
72 | Pemrenue 3agau 19.12.23
DKOIOrHYECKUE ACIEKTHI UCIIOIb30BAHUS TEILIOBLIX
73 Burateieil. TemmoBoe 3arpsa3sHeHne OK aromei 20.12.23 bubmorexa HOK
A ' P Py arotil o https://m.edsoo.ru/ff0c6938
CpeIbI
74 | Pemenue 3agau 21.12.23
75 O00011IeHNE U cCUCTEMATH3AUS 3HAHUN 110 TEME 99 12 93 bu6mmoreka [JOK
"Tepmoaunamuka. TerioBbie MauHbL" o https://m.edsoo.ru/ff0c6938
76 KonTponbHas pa60T”a o Teme "TepMoguHaMHuKa. 951223
TenaoBbie MaIIUHBI
[TapooOpazoBanue u koHAeHCcanus. Mcnapenue u bubmuorexa [{OK
77 26.12.23
KHIIeHUe. Y IeIbHas TEIIO0Ta apoo0pa3oBaHus https://m.edsoo.ru/ff0c63b6
HachbimeHnHbie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBennast 3aBUCUMOCTE INIOTHOCTH U JTaBICHUS
HACBIIIEHHOTO Mapa OT TeMIIePaTypbl, UX bu6mmoreka [JOK
78 . 27.12.23
HE3aBUCUMOCTh OT 00bEMa HACBIILIEHHOTO T1apa. https://m.edso0.ru/ff0c63h6
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT JaBJICHHS B
JKUIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS 98.12.23 bu6mmoreka [JOK
BJIAKHOCTb o https://m.edsoo.ru/ff0c64d8
80 | Pemenue 3anau 29.12.23
Teépnoe teno. Kpucrammmueckue u amoppHbIC Tea. bubmmoreka [JOK
81 N 9.01.24
AHU30TPONUS CBONCTB KPUCTAIUIOB https://m.edsoo.ru/ffOc65f0
82 [InaBnenue U KpucTauM3anus. Y eiabHas TemioTa 10.01.24 bu6nmoreka [IOK

wiaBnenus. Cyonumanus

https://m.edso0.ru/ff0c6708
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Hedopmaruu TBEpAOTO Tena. PacTshkeHue U ckaTue.

83 | Casur. Monyune HOnra. [penen ynpyrux 11.01.24
nedopmanuit
TemioBoe pacmmpeHue KUAKOCTeH U TBEPBIX TEIl.
84 | AHrapMOHHM3M TEIIOBBIX KOJEOAHUI YaCTHUII 12.01.24
BEIECTBA
bubmuoreka [JOK
85 | [IpeoOpazoBanue 3HEPTrUU B (Pa30BBIX Mepexo1ax 15.01.24 https://m.eds0o.ru/ff0c6820
bu6nmorexa [IOK
86 | YpaBHeHue TeIioBoro 6amaHca 16.01.24 https://m.eds0o.ru/ff0c6820
87 | Pemenwne 3amau 17.01.24
[ToBepxHOCTHOE HaTsKeHUE. KanuispHele
88 | smienwms. [laBieHue 1Mol UCKPUBICHHOMN 18.01.24
MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlammaca
O06001IeHHe U CUCTeMAaTH3aIHs 3HAHUIA 110 TEMe
89 | "ArperatHbie cocTosiHus BeniecTBa. Pa3zoBbie 19.01.24
nepexonl"
90 Kontponbnas paboTa o teme "ArperaTHbie 99 01.24
cocTosiHus BemiecTBa. Pa3oBble Nepexoipl”
DnexTpu3anus Tel U e€ MposBICHUS.
DyekTpuyecKkui 3apsij. JIBa BUa dJIEKTPHUUECKUX bubmuotexa [{OK
91 23.01.24
3apsa0B. [IpOBOIHUKH, TUAIIEKTPUKH U https://m.edsoo.ru/ffOc6bcc
MTOJTYTIPOBOTHUKH
DJIeMEHTAPHBIN JIEKTPUUECKUH 3apsij. 3aKoH bubmmoreka [JOK
92 24.01.24
COXpaHEHUs HIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
03 BzaumoperictBue 3apsinoB. ToueuHble 3apsibl. 95 01.24 bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ffOc6ced
94 | PemieHue 3a1a4 26.01.24



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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Dnektpuueckoe noiie. Ero neiicteue Ha

95 29.01.24
AIEKTPHUECKHUE 3apSIbI
H & . ITpoGHprit
gy | oo s e o iz DLk
P P P o https://m.edsoo.ru/ff0c6df2
noJig. OAHOPOHOE FNEKTPUUECKOE T10JIe
[ToTeHIManpbHOCTH 3JIEKTPOCTATUYECKOTO TOJIA. bubmmoreka [IOK
97 31.01.24
Pa3HOCTh MOTEHIIMANIOB U HATIPSHKECHHE https://m.edsoo.ru/ff0c6f00
[loTenuuanpHas 3Heprus 3apsaaa B
98 | snmektpocratuueckom mnoine. [lorennuan 1.02.24
ANEKTPOCTATHYECKOTO OIS
99 CBsi3b HANPSHKEHHOCTH TIOJISL U PA3HOCTH 50224
MOTEHIIUAJIOB JIsl JIEKTPOCTATHYECKOTO OIS
100 | IIpuHIHMIT CYTIEPIIO3UIIH MIEKTPHUECKUX TOJICH 5.02.24
101 | Pemenue 3anau 6.02.24
102 [Tone TO‘IC‘-IVHOFO 3apsaa. [lone paBHoMepHO 702.24
3apshKEeHHON chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY TIapa.
103 | ITose paBHOMEPHO 3apsHKEHHOW OECKOHEUHOM 8.02.24
TUIOCKOCTH
[IpoBOIHMKY B IIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE bu6nuorexa [IOK
104 9.02.24
paBHOBECHS 3aPs/I0B https://m.edsoo.ru/ff0c7018
105 JIM3IIEKTPUKH ¥ TTOTYTTPOBOTHUKH B 12.02.24
AJIEKTPOCTATUYECKOM TI0JIE
Konnencarop. D5ekTpo€MKOCTh KOHIEHCATOPA. bubmmoreka [JOK
106 . 13.02.24
DIeKTPOEMKOCTH IIOCKOTO KOHIEHCATOPa https://m.edsoo.ru/ff0c7126
107 | [MapamenbHOE COSTUHEHUE KOHICHCATOPOB 14.02.24
108 | ITocnemoBaTebHOE COSAMHEHHNE KOHICHCATOPOB 15.02.24



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

bu6mmorexa [IOK

109 | DHeprus 3apsKEHHOTO KOHJIEHCATOpa 16.02.24 https://m.edsoo.ru/ff0c72¢0
110 | Pemenue 3agau 19.02.24
11 JIBYDKEHME 3apsKEHHOW YaCTHUIIBl B OJTHOPOJIHOM 20.02.24
ANEKTPHUUYECKOM TIOJIE
112 | Pemenue 3agau 21.02.24
113 ?606H16HI/IC 5 CI/ICTGME');TI/BaLII/IH 3HAHUI 110 TEME 99 02.24
DNEeKTpUUECKOe MoJIe
114 KOHT}T)OJ‘IBHaSI pabota 1o Teme "DIEKTPUIECKOe 26.02.24
noJie
115 Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS 97.02.24
CYIIECTBOBAHHMS MMOCTOSIHHOTO 3JICKTPUYECKOTO TOKa
116 | Ucrounuku Toka. Hampsoxenue u 3J1C 28.02.24
117 3akon OMa 715 yyacTKa LemnH. DIeKTPUIECKOe 99.02.24
COTPOTUBIICHUE
3aBUCUMOCTh COIPOTUBJICHUS OJTHOPOTHOTO
118 | mpoBOHUKA OT €0 JUIMHBI U TUIOMIAIH MTOTIEPETHOTO 1.03.24
CCUCHHUS
119 VY nenpHOE COMpOTUBIICHHE BellecTBa. Perenue 4.03.24
3ama4
[TocnenoBarenbHOE, MapaJUIeIbHOE, CMEIIAHHOE bu6mmoreka [IOK
120 5.03.24
COEJIMHEHHUE MTPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
121 Pacu€t pa3BeTBIEHHBIX NEKTPUICCKUX IETICH. 6.03.24
IIpaBuna Kupxroda
122 | Pemenue 3aqau 7.03.24
123 PaGora anexrpudeckoro Toka. 3akoH Jxoyms — 11.03.24 bubmmoreka [JOK

Jlenna

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c72c0
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124 | Pemrenue 3amaq 1 12.03.24
125 MoIHOCTh MEKTPUIECKOT0 ToKa. TeruioBas 1 13.03.24
MOIIHOCTb, BBIJIETIieMast Ha PEe3UCTOpe
126 | Pemenue 3amau 14.03.24
127 | ODAC u BHyTpeHHEE COMPOTHBIICHIE NCTOYHHUKA TOKA 15.03.24
128 3akon OMa I[Hil MIOJIHOM (3aMKHYTOM) 1 18.03.24 bubmumorexa [IOK
ANEKTPUYECKON LIeTH https://m.edsoo.ru/ff0c7ae0
129 | Pemenue 3amau 1 19.03.24
130 | MOImHOCTE HCTOYHHKA TOKA 1 20.03.24
131 | KopoTtkoe 3amMbIKaHue 1 21.03.24
132 | KonaeHcaTop B 1IeTH MOCTOSIHHOTO TOKa 1 22.03.24
133 | Pemenue 3agau 1 1.04.24
134 Pemenne 3a)1atv1 1o T"eMe "ITocTOSIHHBII 1 504.24
INEKTPUICCKUHN TOK
135 Pemenne sanatul 1o T”eMe TTocTrostHHBIH 1 3.04.24
INEKTPUICCKUH TOK
136 Pemenue 3a11atv1 o T"eMe IlocTrosaunbii 1 4.04.24
INEKTPUIECKUHN TOK
137 ?606IH6HI/IC 1:1 CI/ICTeMaTI/IBaI_[I:Iﬂ 3HilHI/II/I 10 TEME 1 5.04.24
[TocTOSTHHBIN PEKTPUIECKUIA TOK
138 Kontponbnas Iv)a60T"a o TeMe "IlocTosHHBIH 1 8.04.24
ANEKTPUICCKUHN TOK
DneKTpuueckas MPOBOAUMOCTE Pa3IUIHBIX
139 | BemiecTB. DIEKTPUUYECKHUI TOK B METaJLJIaX. 1 9.04.24
CBepXITpOBOIUMOCTH
140 DNEeKTpUUYECKUH TOK B paCTBOpPax M paciulaBax 1 10.04.24 bubnuorexa [IOK

QJICKTPOJIUTOB. 3aKOHEBI CDapaL[eﬂ JUIS BJICKTPOJIn3a

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba

141

DnexTpuuecKkui ToK B raszax. Ilnazma

11.04.24

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

142

DNeKTpUUECKHid TOK B BakyyMe. BakyymHbie
PUOOPHI

12.04.24

143

3J'ICKTpI/I‘{CCKI/II71 TOK B ITOJYIIPOBOAHHUKAX

15.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

144

[TonynpoBoIHUKOBBIE TPUOOPHI

16.04.24

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

145

®u3nYeCKUil TpakTUKyM 110 TeMe "M3MepeHune cuibl
TOKA M HaIPsKEHUSI B LIETIH IOCTOSIHHOTO TOKA MpU
MTOMOIIIM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEITHHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ LUGPPOBOH
naboparopueii mo pusuke. [Ipumeps! uamMepeHus
(bu3MYECKUX BEJIMYUH MPU OMOIIY KOMIBIOTEPHBIX
TATYIUKOB"

17.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

146

®usnyeckuil npakTukyM no teme "M3yuenue
HEPaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEACICHUS
MIHOBEHHOU cKopocTh"

18.04.24

147

Ousznueckuil npaktukym o teme "M3mepenue
YCKOPEHUS IIPU MPSIMOJIUHEHOM PaBHOYCKOPEHHOM
JBUKEHHMH 110 HAKJIOHHON IUIOCKOCTH" MM
"HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBHDKCHHH"

19.04.24

148

®usnyeckuil npakTukyM 1o teme "M3mepenue
yCKOpeHus: cBoOoaHOro nagenus” win "M3ydenue
JIBYDKEHUS Teja, OpOIIEHHOT0 TOPU30HTAIBHO"

22.04.24

149

®u3nyecKkuil mpakTuKyM 1o teme "M3ydyenue
ABVIXKCHUA TEJIA IO OKPYXXKHOCTH C MOCTOSIHHO 1O

23.04.24



https://m.edsoo.ru/ff0c84ae
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MOAYJII0 cKopocTero" niu "HUccnenoBanue
3aBHCUMOCTH N€pHOAA 00pALEHHUs KOHUYECKOTO
MasTHUKA OT €ro apaMmeTpoB"

150

®duznueckuil NpakTukyM no reme "M3mepenue
PaBHOJICHCTBYIOIIEH CUJIBI TTPH ABUKEHUU OpycKa
10 HaKJIOHHOM 1mockocTH" uiu "IIpoBepka
TUTIOTE3bl O HE3aBUCUMOCTH BPEMEHU JABUKEHUS
OpycKa 1o HaKJIOHHOH TNIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT €r0 Macchl"

24.04.24

151

152

®usnyeckuil mpakTukyM 1o teme "McciaenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B
Npy>KUHE U PE3UHOBOM 00pasiie, OT UX
nedopmanuun” unm "VMzydeHrne IBUKEHHUS CUCTEMBI
T€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3 JIETKUI

0J10K"

®dusnueckuil npakTukyM 1o teme "M3mepenue

KO3 pHIHEHTa TPEHHUS O BEJIMYUHE YTIIOBOTO
koa¢dunmenta 3aBucumoctu Frp(N)" wnu
"UccnenoBanne IBUKEHUS OpycKa 10 HAKIIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KO3 PUIIEHTOM TpeHus"
unu "V3ydeHue IBM>KEHUS Tpy3a Ha Bally €
TpeHueM"

25.04.24

26.04.24

153

®usnyeckuil mpakTukyM no teme "McciaenoBanue
YCJIOBH paBHOBECHS TBEPJOIO Tella, UMEIOIEro OCh
Bpamienus" win "KoHcTpynpoBaHue KpOHIUTEIHOB U
pacuér cun ynpyroctu" unu "H3yuenne
YCTOMYMBOCTH TBEPAOTO T€Ja, UMEIOIIErO IUIOIMAb
onops!"

27.04.24




154

®uznueckuil NpakTUKyM 1o teme "M3mepenune
HMITyJIbCA TeJla IO TOPMO3HOMY IyTH" WU
"N3mepeHne cuilbl TATH, CKOPOCTH MOJIEH
AJIEKTPOMOOWIIS ¥ MOIITHOCTH CHJIBI TSATH" WK
"CpaBHEHHE U3MEHEHUS UMITYJIbCA TeJIa C
uMIysbcom cuiiel" win "MccnenoBanre coxpaHeHus
HMITYJIbCA IPU YIIPYTOM B3aUMOAEUCTBUN" WU
"N3mepeHne KNHETUYECKON IHEPTUH TEJa 10
TOPMO3HOMY ITyTH"

2.05.24

155

156

®u3znyecKkuil mpakTuKyM 1o teme "M3ydyeHue
M30TEPMHUUYECKOT0 Ipolecca (PEKOMEHI0BaHO
WCIOJIb30BaHue UG POBOH TabopaTopun)" win
"N3yuenue nuoxopHoro npouecca" uinu "HMzyuenue
n3zobapHoro nporecca” wiu "[IpoBepka ypaBHEHHS

coctossHus"

®usznueckuil npakTukyM 1o teme "M3mepenue
yaenbHOU TeroémkocTu" uiu "Mccnenosanue
Mpoliecca OCThIBaHMsI BellecTBa" Hin
"UccnenoBanue aaquadaTHOTO mpoliecca’ Hin
"N3yueHune B3auMOCBSI3U IHEPIUU
MEXMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS U
TEMIEPATYPHI KUIIEHUS KUKOCTEH"

3.05.24

6.05.24

157

®u3zndecKkuil mpakTuKyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEH UCMAapEeHUS KUIKOCTEH" Win
"U3mepeHune yaenbHON TeIIOTHI MIaBIeHUs Jpaa"
niu "M3ydyeHne CBOMCTB HACHIIEHHBIX AapOB" WU
"N3mepenne abCOIOTHOM BIIAXKHOCTH BO3/1yXa U
OIIEHKa Macchl IapoB B noMenieHun". smepenue
ko3 (purmeHTa mMOBEPXHOCTHOTO HATSIKEHUS

7.05.24




158

®usznyeckuil npaktukyM no teme "Habmonenue
MIPEBPALLEHUS SHEPTUU 3apSKEHHOTO KOH/IEHCAaTopa
B DHEPTUIO U3ITyueHus cetoauona” uinm "M3yuenne
IIPOTEKAaHUs TOKA B LIEMH, COJEprKaLeit
koHjaeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHLIMAJIOB (HAIPSDKEHUs ) IpU
[I0CJIEIOBATEIILHOM COEIMHEHUHU KOH/IEHCATOPOB"

8.05.24

159

®dusnyeckuil npaktukyM no teme "Mcecnenosanue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB" MM
"U3mepenue yaeabHOro COIPOTUBICHUS
npoBoHUKOB" wiu "VccienoBanne 3aBUCUMOCTH
CHUJIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl
HakanuBaHus"

13.05.24

160

Oduznyeckuil nmpaktukyM no teme "Halmonenue
anekTponusa" win "M3Mepenune 3apsa
OJIHOBaJIeHTHOT0 HoHa" uny "HccnenoBanue
3aBUCUMOCTH COIIPOTUBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” nin "CHATHE BOJIBT-aMIIEPHOI
XapaKTEePUCTUKHU Auoaa"

14.05.24

161

PesepBubIil ypok. O60011IeHIE U CHCTEMAaTH3ALUS
3HaHu# o teme "Kunemartuka"

15.05.24

162

PesepBHelil ypok. O000IIEeHHE U CUCTEMATU3AIIHS
3HaHui nmo teme "J(mHamuka"

16.05.24

163

PesepBubIil ypok. O6001IeHHE U CUCTEMAaTH3AIUS
3HaHu# o teme "Cratuka TBepAoro rena'

17.05.24

164

PesepBHrlil ypok. O000IIEHHE U CUCTEMATHU3AIIHS
3HAHUM MO TeMe "3aKOHBI COXpAaHEHUS] B MEXaHUKE"

20.05.24




PeseprubIil ypok. O60011IeHIE U CHCTEMATH3AINS

bu6mmorexa [IOK

165 | 3nanwuii mo teme "OCHOBBI 1 21.05.24 https://m.edsoo.ru/ff0c8f6c
MOJIEKYJISIPHO-KUHETHUECKON Teopun”
PesepBHrlil ypok. O6001IeHE U CUCTEMATHU3AIIHS bu6mmoreka [JOK

166 | 3nanwmii mo teme "TepmoauHamuka. TeroBbie 1 22.05.24 https://m.edsoo.ru/ff0c8f6c
MaIITHHBI"
PezepBHblil ypok. O60011I€HNE U CUCTEMaTH3aINs bubmumorexa [IOK

167 | 3HaHwmii Mo TeMe "ArperaTHbie COCTOSHUS BEIIECTBA. 1 23.05.24 https://m.edsoo.ru/ff0c8f6c
®da3oBble Tepexoab"
PesepBHblil ypok. O6001IeHNE U CUCTEMATU3ALINS bubnuoreka [IOK

168 . 1 24.05.24
3HaHHU 10 TeMe "DIeKTpuUecKoe moe" https://m.edsoo.ru/ff0c8f6c
PezepBHblil ypok. O600111€HNE U CUCTEMaTH3alUs bu6nuorexa [IOK

169 . . - 1 25.05.24
3HaHui Mo Teme "TI0CTOSIHHBIH AIIEKTPHYCCKHMA TOK" https://m.edsoo.ru/ff0c88be
PesepBHblil ypok. O6001IeHHE U CUCTEMATU3AIIHS bubnuoreka [IOK

170 . 1 27.05.24
3HaHui 110 TeMe "TOKH B pa3uvHbIX cpeaax” https://m.edsoo.ru/ff0c88be

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KoanuecTBo 4acoB

Ne Hara
Tema ypoxa Kourtpoasubie | IIpakTuyeckue JuiekTpoHHbIE HHpoBHIE
n/u Bcero U3yueHust
paGoThI padoThI oOpa3oBaTejibHbIE PecypChl
BzaumopeiicTBre NOCTOSHHBIX MArHUTOB U
1 g M r 1 bubmuorexa [JOK
MPOBOJHUKOB C TOKOM. MaruutHoe moJje. ['unoresa
POBOA https://m.edso0.ru/ff0c9778
Amnepa
Bexrop marautHoM uHAYKIuU. [TpuHImMn
5 P AR vp JIH 1 but6mmoreka [IOK
CYIIEPIO3HIIMA MAarHUTHBIX ToieH. JInaun
YHEP . https://m.edsoo.ru/ff0c98fe
MAarHUTHON UHIYKIIMH
MaruauTtHoe 1ose NpoBOAHUKA C TOKOM. OmbIT bubnuoreka [JOK
3 1
Opcrena https://m.edsoo.ru/ff0c98fe
bubmuorexa [JOK
4 | Cuna AMmnepa, eé HampaBjIeHUE U MOAYIIb 1
P P Y https://m.edsoo.ru/ff0c9acO
5 | Pemrenue 3amau 1
5 [IpuMenenue 3akoHa Amriepa. 1
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJIeHHE U MOAYJIb.
7 PeHit P Y 1 bubmuorexa [JOK
BIDKCHHE 3aPsKCHHOM YaCTULIBI B OJTHOPOJIHOM
P i AHOP https://m.edsoo.ru/ff0c9df4
MardUTHOM ITI0JI¢
Pemenue 3amau
Pa6ota cunsl JlopeHna
10 | Pemenue 3amau
11 MarunutHoe nosue B Bemectse. DeppoMarHeTuky, 1
napa- 1 IMaMarHeTUKU
12 OcHoBHBIE CBOMCTBa (heppPOMATHETUKOB. 1

[Ipumenenue heppoMarHeTUKOB



https://m.edsoo.ru/ff0c9778
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13

Pemenne 3amau no treme "Marauraoe moine"

14 | Pemenue 3amau o teme "MaruutHoe mose"
15 SIBiienue anexkTpoMarHuTHOW MHAYKUIMH. [ToTok 1 but6mmoreka [IOK
BEKTOPAa MarHUTHON MHIYKIHH https://m.edsoo.ru/ff0cal50
bubnuorexa [JOK
16| OAC munysumm . https://m.edsgo.ru/ff0ca150
17 | 3akoH snexkTpoMarHuTHOM MHAYyKUIKU Dapajest 1 BH6H_HOTeKa LoK
https://m.edsoo.ru/ffOcal50
18 | Buxpesoe anekrpuueckoe mnoje. Toku dyko 1
19 | B/IC uHIYKIUU B IBIKYIIUXCS IIPOBOTHUKAX 1
20 | Pemenue 3agau 1
21 | IlpaBuio Jlenma 1
99 NunyktrBHOCTE. KaTynika HHIyKTHUBHOCTH B LIETIH 1 bubmmorexa [IOK
MOCTOSTHHOTO TOKa https://m.edsoo.ru/ffOca600
bubmuorexa [JOK
23 | SIBnenue camomuaykmun. 3/1C caMOUHIYKIHH 1 https://m.e dsﬁ)(.)ru 1££0caB00
24 DHeprusi MarHUTHOTO TOJISI KATYIIIKUA C TOKOM. 1
DIEeKTPOMArHUTHOE TOJIe
25 | Pemenue 3agau 1
26 O06001IeHNEe U CUCTEMATU3ALMI 3HAHUI IO TEME 1 but6mmorekxa [IOK
"DneKTpoarHaMHKA" https://m.edsoo.ru/ff0cab82
27 | KontpomnbHas paboTa o teme "DneKTpoauHaMuKa" 1
28 KonebarenpHas cuctema. CBOOOIHBIE KOJICOAHUS. 1
I"apmoHnueckue koe0anus
29 Kunematnyeckoe u AMHAMUYECKOE OMHMCAHNE 1

KoJIe0aTeNbHBIX ,Z[BI/DKCHI/Iﬁ
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DHepreTuYecKkoe onrucaHue. BoIBOI TMHAMUYECKOTO

30 | ommcaHWs TApMOHUYECKHX KOJICOAHUI U3 HX
HHEPreTHYECKOro U KHHEMATHYECKOTO OMHUCAHUS
31 | Ammurtyna u ¢dasa konebanui
[Tepuona u yactota konebanuid. [leprom MaabIx
39 CBOOOIHBIX KOJICOAHUN MATEMATHYECKOTO MAsITHHKA.
[Tepron cBOOOAHBIX KOIeOaHUH TPy KUHHOTO
MasiTHUKa
33 3aryxaromue Konebanus. BeiHy X /IeHHbIE
koseOanus. Pezonanc
34 | ABrokonebanus
35 | Pemrenue 3amau
36 VYpok-koupepennus "MexaHu4ueckrue KojaecOaHus B
MY3bIKAJIBHBIX HHCTPYMEHTaX"
37 O06001IeHNe U CUCTeMAaTH3aIHs 3HAHUI TI0 TEME
"MexaHnuyeckue Koeoanus"
38 DnekTpoMarHuTHeIe Kosiebanust. KonebarenbHbrit bubmuotexa [JOK
KOHTYD https://m.edsoo.ru/ff0ch820
®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiaa
39 KOHF,)Z[CZICElTopa C aMIUTUTY 10 CI/IJ'IBIy foxa Bp " bubmmorexa LIOK
KONEGATE B HOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
40 3aK0H COXpaHEHUS SHEPTHUU B UICATLHOM
KoJ1e0aTeIbHOM KOHTYpE
41 3aTyXxaromnme MeKTPOMarHuTHbIC KoaeOaHusl. bu6nmnoreka [JOK
BhIHY K I€HHBIC 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://m.edsoo.ru/ff0cbb86
42 [lepemennsiii TOK. Pe3ucrop n koHIE€HCATOp B LIENH bubnuoreka [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/ffOcbd34
43 | Karymika MHIyKTUBHOCTH B MM MEPEMEHHOTO TOKA



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

3akon Oma 1St SJIEKTPUYECKOM TIEMH IEPEMEHHOTO

44
TOKa
45 M(i]].lHOCTB MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA U HAIPSHKEHUS
46 | Pe3oHaHC B DJIEKTPUYECKOM TIEMH
47 | Pemenue 3ama4
48 Wneansueblif Tpancopmatop. [IponsBoactso, BHGJI_HOTeKa HOK
nepenaya v NoTpediieHne NEeKTPUUECKOW SHEPTHH https://m.eds00.ru/ff0cc324
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE bu6nmoreka [JOK
49 | snextposHepruu. KynpTypa ucrnoiabp30BaHus https://m.edsoo.ru/ff0cc324
ANEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
50 | Pemenue 3amau
51 | Pemenue 3amau
59 O060061IeHre U cCUCTeMAaTH3alHs 3HAHU TI0 TEME
"DeKTpOMarHuTHBIE KoeOanus "
53 MexaHnndeckue BOJIHbL. XapaKTepUCTUKHU bubmmorexa LIOK
MEXaHUYECKHX BOJH https://m.edsoo.ru/ffOcca54
54 | CBolicTBa MEXaHUYECKHUX BOJIH
but6mmoreka [IOK
5> 3ByK. XapakTepHCTHKi 3ByKa https://m.edsoo.ru/ffOcccOc
56 Wudpassyk IiI’ ynbTpa3ByK. lllyMoBoOe 3arpsi3HeHue
OKpYKaroIIel Cpebl
57 | Pemrenune 3agau
58 DneKTpOMarHuTHEIC BOJTHBL M3myueHue
ANEKTPOMATHUTHBIX BOJH
59 DHeprus MeKTPOMarHUTHBIX BoJH. CBOCTBa

QJICKTPOMArduTHLIX BOJIH



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

[IIkana a3neKTpOMarHuTHBIX BOJIH. [[pumeneHne

but6mmorekxa [IOK

60 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/ffOccfe0
[IpuHIUIIBI paIUOCBA3U U TEIEBUACHUS.
61 | Paauonokanus. DIEeKTPOMarHUTHOE 3arps3HEHHE
OKpYKarolleil cpeapl
62 KonTponbaas pabora o teme "Konebanus u
BOJIHBI"
CgeT. 3aKOH NPSAMOJIMHENHOT0 PaCIpPOCTPAHEHUS bu6nuoreka [JOK
63 cBeTa https://m.edsoo.ru/ff0cd350
64 Pemenue 3ai1aq Ha MPUMEHEHHUE 3aKOHa
MPSIMOJIMHENHOTO pacpoCTpaHEHUsI CBETa
65 Otpaxenue certa. [Inockoe 3epkano. Chepuueckoe bu6mmoreka [JOK
3epKajo https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBeta. AOCONIOTHBINA U
66 OTHOCHUTEJIbHBIN MTOKa3aTellb npesioMiieHus. [lonnoe bu6nmoreka [JOK
BHYTpEeHHee oTpaxkeHue. [IpeenbHblil yros moiaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKECHHUS
67 Pemenue 3aga4 Ha MpUMEHEHUE 3aKOHOB OTPAKECHUS bubmuorexa [JOK
Y TIPEJIOMJICHHSI CBETA https://m.edsoo.ru/ffOcd67a
68 Xon myuelt B npusme. ucnepcus ceeta. ClloKHBIN
coctaB Oenoro ceta. L[er
JInu3pl. @OKyCHOE pacCTOSHUE U ONTUYECKAs CUJia bubnuoreka [IOK
69
JIMH3BI https://m.edsoo.ru/ffOcddle
20 [TocTpoenne n300pakeHMi B IMH3aX U UX CHCTEMaX.
VY BenuueHune JIMH3bI
71 Pemenue 3aga4d Ha mocTpoeHUe U300 PAKEHUH,
MI0JTy4aE€MbIX C TIOMOIIBIO JINH3
72 | I'ma3 xak onTu4eckas cucrema



https://m.edsoo.ru/ff0ccfe0
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

73

Pemenue 3agau. [Ipenensr npuMEeHUMOCTH
reOMETPUYECKON ONTUKH

74 | CKOpOCTh CBE€Ta M METO/Ibl €€ U3MEPEHHUS
75 | ucnepcus cBera
76 | UHTepdepeHuus cBeTa Bubnmorexa LOK
https://m.edsoo.ru/ff0ced22
77 KorepeHTHble UCTOUHUKH. Y CJIOBUS HAOTIOIEHUS bubnuorexa LIOK
MaKCMMYMOB U MHHUMYMOB https://m.edsoo.ru/ff0ced22
78 | Pemenue 3aqau
79 | IIpumeneHue uHTEpHEPEHINH
bubnuorexa LIOK
80 | Augparuns coera https://m.edscl)lo.ru/ff00ed22
81 JudpaxionHas pemeTka. Y clioBue HaOI0eHUS bu6nuoreka [IOK
TJIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/ff0ced22
82 | Pemrenue 3amau
83 | IlonepeunocTh cBeTOBBIX BOJH. [lonspu3zanus ceera bubamoreta LIOK
https://m.edsoo.ru/ff0cf02e
84 | Pemenue 3a1au
85 | CBeToBBIC SBJICHUS B IPUPOJIE bubamorewa LIOK
https://m.edsoo.ru/ff0cf862
86 O0001IeHNe U CUCTEMATH3ALMI 3HAHUI 1[I0 TEME
"Onrtuka"
87 | KontponpHas pabota 1o reme «OnTuka»
I'paHUIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH.
88 | 3akoHBI ANEKTPOUHAMUKH Y TIPUHIIHTT

OTHOCHUTCIBHOCTHU



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

but6mmorekxa [IOK

89 | Iloctynatel ciennaibHONW TEOPHUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ffocfad?
[TpocTpaHCTBEHHO-BPEMEHHON HHTEPBA.

90 [Ipeo6pazosanus Jlopenna. Y ciaoBue npUIMHHOCTH. bu6nuoreka [IOK
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE https://m.edsoo.ru/ffO0cfa42
BPEMEHH M COKpAIICHUE JITTUHBI

bub6moreka [IOK

91 | DHeprus M UMITYJIEC PEISTUBUCTCKOM YaCTHIIBI https://m.edsoo.ru/ffOcfc68

92 CBsI3b MacCCBhI C YHEPTHEH U UMITYJIECOM EH6H_H0T6Ka LHOK
PENSITUBUCTCKON YaCTUIIBI. DHEPTHsI TOKOS https://m.eds00.ru/ff0cfc68

93 | PaBHOBECHOE TEIUIOBOE H3JTYUCHHE

94 | 3akon cmenicHust Buna

95 | I'umote3a M. [1nanka o kBaHTax. OTOHBI

96 | DHeprus u UMITyJIbC (POTOHA BH6H_HOTeKa HoK

https://m.edsoo.ru/ffOcfel6

97 ®otorddext. OnbiTel A. I'. CroneToBa. 3aKOHBI bubnuorexa LIOK
dorospdexra https://m.edsoo.ru/ffOcffc4

98 VYpaBHenne DiiHmTeiHA 17151 hoTodddexTa. bubmuorexa [JOK
"Kpachast rpanuia" ¢porosddexra https://m.edsoo.ru/ff0d015e

bu6mmoreka [JOK

99 | JlaBmenwme cBera. OnwiTel I1. H. JIeGenena https://m.e dS(])_E).I‘U 16040446

100 | BosHOBEIE CBOMCTBA YaCTHIL

101 | paepes oGnacri noxassmis smpailcs Brmorera LIOK
wacTHI https://m.edsoo.ru/ff0d0ca8

102 | KopnyckynsipHO-BOJTHOBOU Ayaanu3M



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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103

Jludpakiys 31eKTPOHOB Ha KpUCTaJIax

Crnenuduka u3MepeHuii B MUKPOMHUPE.

104 R NN
CootHorienust HeonpeaenéHuoctei I eitzendepra
105 | Pemenue rpadudeckux 3agad
106 @ Pemenue pacu€THBIX 3a7a4 bubmmorexa LOK
https://m.edsoo.ru/ff0d0302
107 KonTponbnas pabota o temam: "OcuoBsl CTO",
"KopnyckynsipHO-BOJIHOBOM 1yanu3m"”
108 OnbITHI IO UCCIAEOBAHUIO CTPOEHUS aTOMA. but6mmoreka [IOK
[Tnanerapuas Mmoaens aroma Pesepdopaa https://m.edsoo.ru/ff0d091a
bub6moreka [IOK
109 | Hoctynarst Bopa https://m.edsoo.ru/ff0dOafa
Bunsl ciektpoB. CriekTp ypOBHEM 3HEpruu aToma bu6nuoreka [JOK
110
BOJIOPOA https://m.edsoo.ru/ff0dOafa
111 | CnoHTaHHOE U BBIHYXJIEHHOE U3JIy4YCHUE CBETa
112 | Jlazep
Hyxnonnas monens sinpa I'eiizen6epra-lBanenko. bubmmorexa [IOK
113 | 3apsix u MaccoBoe YucIo sijipa. M30TorbL. https://m.edsoo.ru/ff0d0fd2
PanroakTUBHOCTH
3aKOoH paJMOaKTUBHOIrO pacnana. CBoiicTBa but6mmoreka [IOK
114 | MOHHM3HPYIOLIETO H3JIyYCHNS. Bnustaue https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jlosumerpus
DHeprus CBSI31 HYKJIOHOB B sijipe. SIiepHbIe CHUITBI.
[Ie(bI;KT MAacChl ;Iz}[/pa. H,Z[epHBIHeppeaKII[lIfI/I. SnepHblie brbmmorexa LIOK
115 | peaktopsbl. [IpoGiieMbl yIIpaBiisieMoro ttps://m.eds00.u/ff0d1162
but6mmoreka [IOK

TEPMOSIEPHOI0 CUHTE3a. DKOJOTMYECKUE ACIEKTI
pPa3BUTHUA SAEPHOU SHEPIETUKU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

MeToibl perucTpauyu U UCCIeI0BaHUA
3JeMEeHTapHbIX yacThll. OyH1ameHTaaIbHbIE

116 . but6mmoreka [IOK
B3auMozeicTBus. bapuonsl, MCVBOHBI Y JICITOHBI. https://m.edsoo.ru/ffod0e3s
[IpencraBnenue o CtanaaptHoit moaenu. Kpapk-

[JIFOOHHAs! MOJIEJIb aJJpOHOB
. ?I‘/ISI/IKa 3a npez[enan/I CraHmapTHOM MOJEIH. BuGmorexa LIOK
éMHas Mafepml 1 TéMHas sHeprus. Enunctso httos://m.edsoo.ru/ff0d1784
(bu3nUeCcKol KapTUHBI MUpa

118 DTanbl pa3BUTHUSI aCTPOHOMHUU. 3HAYCHHE bubmuotexa [JOK
aACTPOHOMHHU https://m.edsoo.ru/ff0d1784
[TpuMeHIMOCTh 3aKOHOB (PU3UKH TSI OO BbSICHEHUS

119 | mpupoabl KOCMHUYECKHX 00BEKTOB. MeTO bl
ACTPOHOMHUYECKHX UCCIIETOBAHUI

120 CoBpeMEeHHbIE ONTHYECKUE TEJIECKOIIBL,

PaAMOTEIIECKOITBI, BHEATMOC(EPHAS aCTPOHOMHUS

121 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI,
IJIAHETHI, UX BUAUMOE JIBHXKCHHE

122 Comaeunas cuctema. Comnaite. CoHeuHas
akTUBHOCTbH. VicTounuk sHeprun CoiiHIa U 3BE3]

123 3BE3/1bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. J(narpaMma
"CreKTpasIbHbIN KJIACC — CBETUMOCTB"

124 | 3Be3anl rIIaBHOM IIOCIEN0BATEILHOCTH
Bnytpennee crpoenue 38E31. CoBpeMEHHbBIE

125 | mpexncraBieHUs O TPOUCXOKICHUN U IBOJFOITUN
ConHua u 3B€371. DTallbl )KU3HU 3BE3]

196 Muneunsiii [1yTe — nHama [Manaktuka. Tumbl

rajgakTuk. YEpHbIE ABIPHI B sIpax ralaKTHK



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

127

Bcenennas. Pacmimpenne Beenennoit. 3akoH
Xab6mna. Teopus boabiioro B3peiBa. PenukroBoe
U3ITy4deHue

128

MacmrabHast cTpykTypa BeeneHnnoil.
MeraranakTuka

129

Hepeménnsie mpoOieMbl aCTPOHOMUU

130

@dusnueckuil npaktukyM 1o teme "HMcecnenosanue
MAarHUTHOTO MOJI MOCTOSIHHBIX MarHUTOB" WK
"HccnenoBanue CBOWCTB (peppOMarHeTUKOB" HIIH
"HccaenoBanue JeHCTBUSA MOCTOSIHHOIO MarHuTa Ha
pamMKy ¢ TOKOM"

131

dusnueckuil NpakTuKyM 1o teme "M3mepenue cuisl
Awmmnepa" win "M3yyeHue 3aBUCUMOCTH CHJTBI
Ammnepa oT cuiibl Toka" win "OnpeaeneHue
MarHUTHON MHJIyKLIMU Ha OCHOBE U3MEPEHUS CUIIbI
Awmrniepa"

132

®uznueckuil npakTukyM no teme "HccnegoBanue
SIBJICHUSI DJICKTPOMArHUTHOM MHIYKIIUU'" WK
"OnpeneneHue UHAYKIIUHA BUXPEBOTO MAarHUTHOTO
moJist"

133

dusnueckuil npaktukyM no teme "Mcecnenosanue
sBieHus: camonHaykiuu'" uwin "Coopka Moenu
3JIEKTPOMArHUTHOTO reHepaTopa"

134

®dusnueckuil npaktukym 1o teme "M3mepenue
neproja CBOOOIHBIX KOJIEOaHUI HUTSIHOTO H
MIPYXUHHOI'O MasiTHUKOB"

135

duznueckuit npaktTukyM 1o teme "[Ipeodbpazopanue
SHEPIHMH B NIPYKMHHOM MasiTHUKE"




136

®uznueckuil npakTUKyM 1o teme "HcecnenoBanue
MIEPEMEHHOT0 TOKa Yepe3 MOCIIe0BATEIHHO
COeIMHEHHBIE KOHJIEHCATOP, KaTYIIKY U pe3uctop"
win "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIeTY IEPEMEHHOT0 ToKa"

137

dusznueckuil npakTukyM no teme "Msyuenue
rapaMeTpoB 3BYKOBOW BOJIHBI"

138

dusnueckuil npakTukyM 1o teme "Msmepenue
nokaszatess npesnomiieHus crekna” wim "[lonydenue
M300paKeHUs B CUCTEME U3 IIJIOCKOIo 3epKajia U
JTUH3BI"

139

®dusnueckuil npaktukyM no teme "HMcecnenopanue
3aBUCUMOCTH (POKYCHOI'O pacCTOSIHHA OT BEIleCTBa
(Ha mpumepe xuakux JuH3)" win "M3mepenue
(OKYCHOTO pacCcTOSTHUS pacCEeUBAIOIIUX JTUH3"

140

dusnueckuii mpakTukyMm mno reme "Habmonenue
IuQpakiuuy, HHTepGEpPEeHIUH U TOoIsIpU3aliu cBeTa"

141

®u3nYecKuil IpakTUKyM 1o TeMe "OnpeneseHue
HMITYJIbCa ¥ DHEPTUU PEIIATUBUCTCKUX YacTHII (I10
dotorpadusiM TPEKOB 3apPSHKEHHBIX YaCTHUIL B
MarHuTHOM moJe)"

142

duznyeckuil mpakTukyM no teme "M3mepenue
roctostHHOM [llTaHKa Ha OCHOBE HCCIIEJOBaHUS
dboTorddexra" unu "MccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YE€PE3 CBETOAMO/ OT HANPSKEHUS"

143

dusnueckuil npaktukyM no teme "HMcecnenosanue
CIIEKTPA Pa3pesKeHHOr0 aTOMapHOro BOJOPOAA U
W3MepeHue mocTossHHOM Pundepra"




144

®uznueckuil npakTUKyM 1o teme "HcecnenoBanue
pPazroaKTHBHOTO (pOHA C UCTIONB30BaHUEM
nosumerpa" nin "M3yyeHue nornoueHus 6era-
YacTHILL aJTFOMUHUEM"

145

duznueckuii mpakTUKyM 1o Teme "Habmoaenus
3BE3IHOTO He0a HEBOOPYKEHHBIM T1a30M C
HCIIOJIb30BAHHUEM KOMITBIOTCPHBIX HpI/IJIO)KeHI/If/'I JJISL
oTpesieNieHus TIOJ0KeHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CEeBEpPHOIO
noymapus u sipkue 3BE3b1" nnu "Habmonenus B
teneckor JIyHbl, IIIaHET, TYMAHHOCTEW U 3BE3IHBIX
CKOIUIeHU#"

146

O06o00mIeHre U cHcTeMaTH3alus 3HaHui. Poib
(GU3MKU ¥ aCTPOHOMHUH B SKOHOMHUECKOM,
TEXHOJIOTHYECKOH, COIIMATLHOMN M dTHYECKOU cepax
JEATEILHOCTH YeJIOBEKa

147

O00011IeHNE ¥ cUcTeEMAaTHU3asd 3HaHui. Ponb u
MECTO (PM3UKU M ACTPOHOMHH B COBPEMECHHOMU
HAay4YHOH KapTHHE MHUpa

148

O06o0061mIeHne 1 cucTeMaru3anus 3HaHuid. Poib
(dusnueckoit Teopun B GOPMHPOBAHUH
MpeICTaBICHUI 0 GU3NYECKON KapTUHE MUPA, MECTO
(hbU3UIECKO KapTUHBI MUpa B 00IIIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJICTABICHUNA O IPUPOJIE

149

O0001EeHME U CUCTEMATU3ALMA 3HAHUM IO TEME
"Kunematuka"

150

O0001eHNe U cUCTEMAaTU3AMI 3HAHUI IO TEME
"Kunemarnka"




O060011eHNEe U CUCTEMAaTH3ALMI 3HAHUI 110 TEME

151 "Ilnnamuka"

152 O06o001IeHNEe ¥ CUCTEMATH3alIMs 3HAHU 10 TEME
"Cratuka TBeporo Tena"

153 O060011eHNEe U cCUCTEMAaTU3ALMA 3HAHUI IO TEME
"3aKoHBI COXpAaHEHUS B MEXaHUKe"

154 O06o001IcHNE ¥ CUCTEMATH3aLMs 3HAHUH 10 TEME
"OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOU TeopHun"

155 O0001eHNe U cCUCTEMAaTU3ALMI 3HAHUI IO TEME

"TepmonuHamuka. TeraoBsie MaIuHbB"

O6o01enne u cucTeMaTu3anus 3HaHUHN 110 TeMe
156 | "ArperatHble cocTOAHUS BemlecTBa. Pa3oBble
nepexoasl"

O0001IeHNe U cCUCTEMAaTH3ALMI 3HAHUI 10 TEME

157 |, |
DNEeKTpUYECKOE T0JIe

158 O0001IeHre U cUCTEMAaTH3alld 3HAHUH 110 TEME
"TIoCTOSITHHBIN ANEKTPUUECKUNA TOK"

159 O0001IeHNe U CUCTEMATH3ALMI 3HAHUI 1[I0 TEME
"Toku B pa3inyHbIX cpeaax”

160 O06o001IcHNE ¥ CUCTEMAaTH3alIMs 3HAHUH 110 TEME
"MaruutHOoe noie"

161 PesepBHblil ypok. O60011IeHHE U CUCTEMATU3ALINS
3HaHUM N0 TeMe "DJIeKTpOMarHuTHast MHIYKIus"

162 PesepBHelil ypok. O000IICHHE U CUCTEMATU3 AN
3HaHuH 1Mo TeMe "MexaHnueckue koynedanus"

163 PesepBHblil ypok. O60011I€HNE U CUCTEMATU3ALINS

3HaHUi 10 TeMe "DIEKTPOMarHUTHbIC KoseOanus"




PeseprubIil ypok. O60011IeHHE U CHCTEMATH3AINS

164 | 3HaHwmii Mo TeMe "MexaHUYeCKue u 1
3J€KTPOMAarHUTHHIE BOJIHBI"

165 PesepBHblil ypok. O6001IeHHE U CUCTEMATU3ALINS 1
3HaHu# no Teme "OnrTuka"
PesepBHeIil ypok. O000IICHHE U CUCTEMATU3AIHS

166 . | | 1
3HaHuit o reme "OcHoBbl CTO
PesepBHrlil ypok. O6001IeHHE U CUCTEMATU3ALINS

167 | 3nanwmit mo Teme "KopmycKyIsspHO-BOIHOBOM 1
nyanu3m"

168 PezepHblil ypok. O6001IeHNE U CUCTEMaTH3aLUs 1
3HaHu# no TeMe "®Pu3nka atoma"
PeseprubIil ypok. O6001IeHHE ¥ CUCTEMATH3 AN

169 | 3nanwmii o Teme "®du3nKa AaTOMHOTO sApa U 1
3JI€MEHTAPHBIX YaCTHII"

170 PesepBHelIil ypok. O000IIEHHE U CUCTEMATU3 AN 1
3HaHUH 10 TeMe "DJIeMeHTHI acTpohu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. ®uznka 10 xirace: yueOHUK U1 001Ie00pa30BaTEIbHBIX OpTaHU3AIMi: YIITyOJIeHHBIH YPOBCHB. /
O.®. Kabapaun, B.A. Opios, D.E. OBenunk u np.; moa penakmueid A.A. [Iunckoro, O.®. Kabapauna,
Poc. akan. Hayk, Poc. akan. oOpa3oBanus, uzn-so «lIpocsemenue». — M.: IIpocsenienue, 2020.
VYuyebHUK Ha yriyoneHHoMm ypoBHe: Pusuka 11 kiacc: yueOHUK Juid 00IeoOpa3oBaTeNbHBIX
opraHuzaruii: yriryosenasiii yposeHb. / O.®. Kabapaun, A.T. ['mazynos, B.A. OpinoB, u np.; moj
penakiueit  A.A. Iluackoro, O.®. Kabapnuna; Poc. akan. Hayk, Poc. akan. oOpa3oBaHwUsI, H3/1-BO
«IIpocBemenue». — M.: IIpocsemenue, 2020.

2. ®usuka. 3agaynuk. 10-11 kmaccel: mocobue As ydamuxcst o01eo0pa3oBaTeIbHBIX YUPEIKICHHIA:
npodunpHb ypoBeHs/ JI.II. bakanuna, B.E. benonyukun, C.M. Ko3zen; nox pea. C.M. Kozena; Poc.
akan. Hayk, Poc. akaa. oOpa3oBanms, m3a-Bo «IIpocBemenue». — M.: Ilpocsemenne, 2018 -
AkaieMUYeCKUH MIKOJIbHBIN YUEOHHUK.

3. HenvuoB B.IL, [JenvuoB B.B. ®usuka: goittu no camoit cytu! HacronbHas kHura st
yrayOJIeHHOTO U3yueHus (PU3UKHU B cpefHel mikoie. YuebHoe nocodue B 6 Tomax. / Hayu. Pen. H.C.
AnekceeBa, A.E., A. E. JlementbeB —M.: JIEHAH/I, 2017.

JlonoJHNTeIbHAS JIUTEPaTypa IS YYalmXxcst

1. H.M. Tompadapb «Pusuka. 3agaunuk». 10-11 kmacesl. — M. Ipoda, 2016 .

2. Kupuk JI.A. Pa3HOypOBHEBbIE CAaMOCTOSITETIbHBIE U KOHTPOJIbHBIE paboThl. @u3uka. 10 k. 11 ki
— M.: «Mexcan, 2019.

3. YruyOneHHBIH Kypc ¢ pemIeHHIMH W yka3zaHusmu. EI'D, onmMnuanbl, SK3aMeHbI B BY3
[DnexTponnsrit pecypc] / E. A. Bumnskosa [u ap.]; mox pea. B. A. Makaposa, C. C. YecHokoBa.
— 3-¢ u3a. (91.). — DmektpoH. TekcroBele naH. (1 ¢ain pdf: 419 c¢). —M.: BMHOM.
Jlabopatopus 3nanwuii, 2015. — (BMK MI'Y — mikone).

4. 3amayHMK-TIPAKTUKYM JJIs1 IOCTYMAIONIUX B BY3bI [ DJIEKTPOHHBIN pecypc]: yueOHO-MeTo1n4ecKoe
nocobue / B. A. Makapos, C. C. YecHOKOB. — Oi1. u31. — DIEKTpOH. TeKcToBbIe faH. (1 daiin
pdf: 368 c.). — M. Jlaboparopus 3uauwuii: Jlaboparopust bazossix 3uanuii, 2016. — (BMK MI'Y
— IIIKOJIE).

5. Coopnuk 3ama4 o pusuke: 10-11 kmacest / O.U. I'pomuea. — M3garenscTBo «OK3amen», 2015.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 - 11 KJIACC https://resh.edu.ru/  https://interneturok.ru/ https://skysmart.ru//
http://schoolcollection  https://urok.apkpro.ru/

1. http://www.fipi.ru  denepanbHblii UHCTUTYT MEJATOTMYCCKUX H3MEPEHHIA;
2. http://ege.edu.ru OdunmanbHpii “HGOPMAMOHHBIN TTOpTa)l EMUHOr0 rocy1apcTBEHHOTO

HK3aMEHa,


https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
http://www.fipi.ru/
http://ege.edu.ru/

3. http://rsr-olymp.ru/  Bcepoccuiickas onMMIHMaga IMIKOJIBHUKOB HopMaTHBHBIC JOKYMEHTBHI,

JUCTAHIIMOHHBIC OJIMMIIMAAbl, aHAJIN3 pe?:y.]'IBTaTOB n pCKOMCHHaHI/IH.
4. http://old.phys.rosolymp.ru/ Bcepoccuiickast onuMIinaia mKOJIBHUKOB 10 (usuke. Beecoro3Hbie

OJIMMITHA[IBI IKOJBLHUKOB 10 (PM3HMKE, MaTeMaTHKe W XHMUH Ha4Yaau MPOBOAMTHCS ¢ 1967 roaa
(Bcecorosubie onmmnuabl). Haunnas ¢ X1 BeecorosHol ouMnua bl B mporpaMmy COPeBHOBaHUI
10 Gu3MKe ObUTH BKJIFOYCHBI HE TOJBKO BBIYMCIUTEIBHBIC, HO U KCIICPUMEHTAIIbHbIC 3a/Ia4H.

5. http://olimpiada.ru Oaumnuaapl s MKOJIBHUKOB. MHMDOPMAIMOHHBIN calT 00 OJUMIHAIaX |

JAPYTUX MEPONPUATHSIX JIJIS IKOJIBHUKOB.
6. http://distolymp2.spbu.ru/olymp/ NuTepHeT-onumnuaga mKOJLHUKOB 1o ¢usuke. Omummuana

oprannzoBaHa Cankrt-IleTepOyprckum rocyaapctBeHHbIM — yHuUBepcuteTtoM (CIIOIY) wu
HanuonaneHelM  uccrenoBaTeNbckuM — yHUBepcuTeToM  MHopmanuonueix — TexHosoruid,
Mexanuku u Ontuku (HUY UTMO).

7. http://physolymp.spb.ru/ Cankr-IlerepOyprckas onummuaa mno Gpusmke.

8. http://olympiads.mccme.ru/turlom — Typuup umernn M.B. JlomoHOCOBA.

9. http://www.school.mipt.ru/ - 3aouHas ¢pusnko-maTemMaTnyeckas mkoja npu MOTU.

10. http://kvant.mccme.ru/ - KBanT: Hay4HO-TIOMYJISIPHBIN (PHU3MKO-MaTeMaTHIECKUH Ky PHAL.

11. http://experiment.edu.ru - Kosnekiust « EcrecTBeHHOHAYYHBIC SKCIICPUMEHTBD: (PH3HKA.

12. http://fizzzika.narod.ru - 3amaum mo ¢usnke ¢ peHICHUSIMH.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.YrnyOneHHBIH Kypc € peHICHHSIMH W yKazaHusMmu. EI'D, onuMmmansl, 3K3aMEHBI B BY3
[Dnextponnslii pecype] / E. A. Bumasikosa [u ap.]; mox pen. B. A. Maxkaposa, C. C. YecHokoBa. —
3-¢ u3a. (31.). — DnekTpoH. TekcToBbie naH. (1 daitn pdf: 419 c.). —M.: BUHOM. JlaGopatopust
3Hanui, 2021. — (BMK MI'Y — mkome).

2. 3aIaYHUK-TIPAKTUKYM JIJIs1 TIOCTYNAIOIINUX B BY3bI [ DIEKTPOHHBIN pecypc]: yueOHO-METOAMIECKOE
nocobue / B. A. Makapos, C. C. UecHokoB. — Di1. u31. — DieKTpoH. TekcToBbie naH. (1 daiin pdf:
368 c¢.). — M. JlaGoparopus 3nanuii: Jlaboparopuss bazoswix 3nanuii, 2019. — (BMK MI'Y —
IIKOJIE).

3. JILA. Kupuk, JI.O. I'ennenmreiin, U.M. I'enbrat 3agaun no pusuke 1y npouiabHOI MIKOIBI ¢
npumepamu pemienuid. 10-11 kimacest. [Tog pen. B.A. Opnosa. — M.: MJIEKCA, 2008.

4. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHEBbIE 3a1anus. Pusuka. 10 knacc. — CII6: OO0
«Buxkropus mtocy, 2021.

5. JLA. Kupuk, JI.D. 'engenmreiin, FO.U. Jluk. @uzuka -10. Metoanueckue MaTepuabl sl yYUTEIS.
— M.: Unexkca, 2019.

6. Kupux JI.A., I'enpenmreiin JI.O., JIux FO.M. ®usuka 11 knacc: Meroguveckue MaTepuaibl s
yuurens. [log pen. B.A. Opnosa - M.: Unekca, 2019.

9. I'.[I. JlynnoB. OnopHble KOHCIEKTHI U TECTOBbIe 3aaanus mno ¢usuke.10 xmacc. 11 kmacc - M.:
[Ipoceemenue, YueOnas aurepatypa, 2018.

HNHuTepHeT pecypenl:
1) Enunas xosekims udpoBsix 00pa3oBaTebHbIX pecypcoB — http://school-collection.edu.ru
2) Poccuiickuii oOpa3zoBarenbHbIil mopran - http://www.school.edu.ru
3) EctecTBeHHOHAYYHBIN 00pa3oBaTeNnbHbIH noptan - http://www.en.edu.ru
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4) T'azera «®usuka» HM3znmatenbckoro aoma «llepBoe centsOpsi» - http://fiz.1september.ru
http://festival.1september.ru/
5) Komnekuust «EcTecTBeHHOHAayuUHBIE SKCIIEPUMEHTBI»: Gu3uka - http://experiment.edu.ru

6) BupryanbHblii MeToIUUeCKU KaOMHET yunTens ¢pusuku - hitp://www.gomulina.orc.ru

7) 3amaun 1o pusuke ¢ pemenusmu - http://fizzzika.narod.ru

8) Baounas (uszuko-TexHuueckas mkoaa nmpu MOTU - http://www.school.mipt.ru

9) KBaHT: Hay4HO-TIONYJISIPHBIN (PU3MKO-MaTeMaTHYECKUM KypHan - http://kvant.mccme.ru/
10) ®usuka B anumanusax - _http://physics.nad.ru/physics.htm.

11) Ymbopmep: ¢pusuka - http://priidak.narod.ru/

OcHameHune yueOHOro npouecca no pusuke
Y4eOHO-1a00pATOPHBIM U KOMIILIOTEPHBIM 000Py/10BaHUEM

Jlyist 00y4yeHHs y4aluxcsi B COOTBETCTBUH C MPOTPAMMOM YTITyOJICHHOTO M3y4eHUs! (PU3HKU
HEOOXO/MMa pean3anus JCSTEIbHOCTHOTO MOIX0Aa B OOyYEeHUH, KOTOPBIH TpeOyeT MOCTOSTHHOM
OTOpHI TIporiecca o0ydeHus: PU3nKe HA IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, JabopaTopHbIe PabOTHI U
OTIBITHI, BBHITIOJHSAEMBIC ydamuMucs. KaOuHeT (Qu3WkyM rUMHA3WM OCHAIICH ITOJTHBIM KOMILICKTOM
JI€MOHCTPAIIMOHHOTO M Ja0OopaTOpPHOTO 00OpYAOBaHHS B COOTBETCTBUU C MEPEYHEM Y4eOHOTO
o0opyaoBaHus 10 GU3UKE A OCHOBHOM IITKOJIBI M KJIACCOB C YIITyOJIEHHBIM U3Y4YEeHHUEM TIpeIMeTa.

JleMOHCTpaliMOHHOE 00OpYy/IOBaHHE OOECIICYMBAET BO3MOXKHOCTh HAOJIIOJICHHS BCEX

M3y9aeMbIX SBJICHUH, BKIFOUEHHBIX B pabouyio mporpammy 1o ¢usuke. [Ipu 3TOM HCIONB3YIOTCS -

KIIACCUYECKUE W3MEPUTEIIbHBIC TMPUOOPHl M COBPEMCHHBIC IH(PPOBBIC CPEICTBA HW3MEPCHHS

(bU3NYEeCKUX BETUYNH.

Hcnonb3oBaHne TeMaTHYECKHX KOMIUIEKTOB J1a00paTOpPHOTO O00OpYyAOBaHUS MO MEXaHHKE,
MOJICKYJISIPHON (PU3UKE, SJICKTPUYECTBY M ONTHKE, MU(POBOI J1TabOpaTopuu 1Mo (GHU3UKE IEHTpa
«IlIxonmpHerii  KBaHTOpHYM» TI03BOJISET OpPTraHW30BaTh BBITIOJHEHUE JIEMOHCTPAI[HOHHOTO M
(POHTATBHOTO YKCIIEPUMEHTA, JIA0OPATOPHBIX U MPAKTUIECKUX PabOT, a TAKKE CIIOCOOCTBYET:

*  (opmupoBaHUIo 001IEYyIEOHOTO YMEHHUS - TOAOUPATh 000PYAOBaHNE B COOTBETCTBUU C IIEIIBIO

MIPOBEJICHUS] CAMOCTOSITEILHOTO HCCIIeI0BaHUS;

*  TPOBEJICHUIO IKCTICPUMEHTAILHOW Pa0OTHI Ha JIIOOOM 3TaIrle YpOKa;
*  (OPMHUPOBAHHIO UCCIICAOBATEIILCKUX YMEHUH.

B mpouecce dhopMupoBaHHS SKCIIEPUMEHTATBHBIX YMEHUH MO (U3NUKE YYAINUHCS YUUTCS
MPEICTAaBIATh HHPOPMAIUIO 00 UCCIICJOBAHUN B YETHIPEX BUAAX:

* B BepOaJbHOM: ONKCHIBATH O3KCIIEPHUMEHT, CO3/IaBaTh CJIOBECHYIO MOJEIbh OKCIEPUMEHTA,
(GUKCUPOBATh BHUMAHUE HA U3MEPSIEMbBIX (PU3UYECKUX BEITMUYMHAX, TEPMHUHOJIOTHH,

* B TaOJIMYHOM: 3aIOJIHATH TAOJIHUIBI TAHHBIX, JIGKAIIUX B OCHOBE IMOCTPOSHUS TpaduKoB (IIPH 3TOM
y YYalIuxcsi BO3HUKAET MEPBUYHOE MPECTABICHNE O MacITabax BEJIHYHUH) ;

* B rpaduyeckoM: CTPOUTh TrpaduKy TO TaOJWYHBIM JAaHHBIM, YTO TIIO3BOJIAET MEPEUTH K
BBIJIBI)KCHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXAY (HDU3MYCCKUMH BEeIHMYUHAMH (LIPU ITOM
YYHUTEIh TIOKA3bIBACT IMPEUMYIISCTBO B BU3YyAIHM3aIlMM 3aBHCHUMOCTCH MEXIY BEIHYUHAMH,
HATJISTHOCTh U MHOTOMEPHOCTB);

* B QHAIUTHUYECKOM (B BHJIE MATEMaTHUYECKUX yYpAaBHEHUN): MPUBOAUTH MAaTEMATHUYECKOE OMHCAHUE
B3aMMOCBSI3U (PH3MUECKUX BEIWYHH, MATEMAaTHUECKOE 0000IIEHUE MTOTyUEHHBIX PE3YIbTaTOB
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KommniiekT o0opynoBanusi Gu3nyecKoro KabMHeTa COCTOUT U3 CICAYIONIUX MO3UIIHMA:

1. VdeOHo-meTonmuueckass JuTeparypa 1o ¢u3uke (y4yeOHUKH, 3aJaYHUKH, JTUJAKTHYECKHE
MaTepHalibl, CIPaBOYHAs IUTEPATYPA).

2. TexHuyeckue cpeacTBa OOy4YeHMs - TEPCOHAJIBHBI KOMIIBIOTEp C BBIXOAOM B HWHTepHeT,
MHTEPaKTHBHAS MaHeNIb, MOOUJIBHBIN KOMIBIOTEPHBIN KJIacC.

3. Kowmmekr anexkrpocHaOkeHus KaOnHeTa GU3UKH.

4. TlpuGopsl AJi1 JEMOHCTPALIMOHHBIX OMBITOB (MPUOOPHI OOIIEro Ha3HAYeHUs, MPHOOPHI IO
MEXaHHKe, MOJIEKYJIIPHON (U3UKE, FJIEKTPUUYECTBY, ONITUKE U KBAHTOBOU (hU3HKE)

5. KommbroTepHas u3MepuTesbHas CUCTEMA.

6. IIpuGops! anst GpOHTATBHBIX 1a0OPATOPHBIX PabOT M ONBITOB (HAOOPH! 000OpPYIOBaHMS MO BCEM
TeMaM Kypca (PU3UKH).

7. bazoBas (o0Osi3aTenbHas) 4acTh W JOMOJHUTEIRHOE 00OpynoBaHHME IieHTpa «Touka pocTay
«konbuerii KBantopuym». ba3oBas dacTh cocToMT M3 HU(PPOBBIX JATYMKOB M KOMIUIEKTOB
COITyTCTBYIOIIUX  DJIEMEHTOB JUI  ONBITOB IO MEXaHWKE, MOJICKYJSIpHOW  (H3UKe,
JIEKTPOAMHAMUKE U onTuke. JlomosHUTENbHOE 00OpyJoBaHHE (MPOPUIBHBIN KOMILIEKT) -
nudposas nadbopatopus 1o pusuke: oauH 6ecrpoBoHON MybTUAATIHK Releon Air «Dusuka-5»,
nporpammHoe obecrieuenne Releon Lite n iByxkaHanmbpHas IPUCTaBKa - OCIIILIIOTpad.

8. IIpuGops! At IPAaKTUKYMOB.

9. IpunamnexHoctu st omnbIToB. (JIabopaTopHble NPUHAAIEKHOCTH, MaTepUalbl, IOCYAA,
UHCTPYMEHTBHI)

10. Moxenu.

11. Tleuarnsie mocoOus. (Tabiuiipl, pa3gaToyHbIe MaTEpPUATIBI).



		2023-08-31T23:10:23+0400
	город Похвистнево Самарской области
	Бочарова Анна Александровна
	Я подтверждаю этот документ




