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yueOHoro npeamera «@u3nka. Yriry0J¢HHbIA yPOBEHb

s ooy4varoruxest 10 — 11 kmaccos



HHOACHUTEJBbHAA 3AIIUCKA

[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 IOCJIEAO0BATENbHOCTh U3YyUEHHs] TEM U Pa3JiesIoB y4eOHOro
IpeaMeTa ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH y4eOHOr o npoliecca,
BO3PACTHBIX 0COOCHHOCTEN oO0ydaromuxcs. [Iporpamma mo ¢usrke 1aét npeacTaBIeHre O TEeNsX,
coJiepXKaHuH, oO1Iel cTpaternd oOy4eHus, BOCIIMTAHUS U PAa3BUTUS 00YYaIOIIUXCS CPEJICTBAMHU
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 Y TBOPYECKHX CIIOCOOHOCTEM KaXIbIM OOydarolmuMmcsi, KOTOphIE
HEOOXOAMMBI Ui HpPONOJDKEHHs 0Opa3oBaHUS B OpraHM3alMax Mpo(hecCHOHAIBHOTO
00pa30BaHus MO pa3IMYHBIM (PU3UKO-TEXHUUECKUM M WH)XEHEPHBIM CHEIIHAIBHOCTSIM.

B mporpamme mno ¢usuke onpenensrorcs IUIAHUPYEeMble pe3yJIbTaThl OCBOCHMs Kypca
(U3MKK Ha yPOBHE CPeIHET0 00111ero 00pa3oBaHus: TMYHOCTHbIE, METAPEIMETHBIE, IPEAMETHBIE
(1a yrmyonénnom ypoBHe). HayuHo-MeTO1010THYECKON OCHOBOM TSl pa3paboTKu TpeOOBaHUM K
JUYHOCTHBIM, METANpeJIMETHbIM M NPEAMETHBIM pe3ysbTaTaM oOO0y4aroIluXcs, 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 [0 roj1aM 00YyUEHUs;

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 10 (¢U3MKE HE CKOBBIBAET TBOPUYECKYI0 WHUIMATUBY Yy4yUTeNeH 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 HauOoJjee O0IMX 3aKOHaX MPUPO/IbI, BBICTyasi B KAUECTBE yU4eOHOI0
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUN 00 OKpY’KaIOLIEM MHUpE.
HIkonpHBIH Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMH MJIi €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XUMueH, ouonorueit, pusnueckoil reorpadueir u actpoHomuei. Vcnonap3oBaHue U aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWUH ONpEeAeHIO XapakTep M OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUII B cdepe SHEpreTHKH, TpaHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJYYEHHs HOBBIX
MaTepualioB C 3aJaHHBIMU CBOiicTBaMu. M3yuyeHue (U3MKM BHOCHUT OCHOBHOM BKJIaJg B
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yyaroiierocs, B GOpMHUpPOBaHUE YMEHUN
MIPUMEHSATh HAyYHBIH METO]I IO3HAHUS NPH BHIMOJIHEHUN UM Y4€OHBIX UCCIIEIOBAHUM.



B ocHoBY Kypca ¢u3uku Ha ypoBHE CpeJHero oOuiero oOpa3oBaHus MOJNOXKEH s UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepuall U3 BCEX Pa3lesioB (U3UKHU, BKIIOYAET KaK BONPOCHI KJIACCUYECKOH, 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 npeanoiaraeT 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 yriryOI€HHOTO ypOBHSI MpEAIoaracT
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 3xonocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEp)KaHUS,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKkKke 00CYXIeHUs MPoOJIeM PallMOHATIBHOTO IPUPOIONONIB30BaHUS U
9KOJIOTMUYECKOM 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 yriayOoaéHHOro 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 (pU3NYECKOro NMpakTUKyMa. 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 ¢usuke cucrema yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHBIX padboT U
MpaKTUKyMa IpeJICTaBIeHa €IMHBIM epeuHeM. BriOop TeMaTHKu JUIsl 3TUX BUJOB YUYEHUUECKHUX
MPAKTUYECKUX PAOOT OCYIIECTBIIAETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIO Ipoliecca UCXOId U3
0COOEHHOCTEH MOYpOYHOTO IUIAHMPOBAHMS M OCHAlleHus KabunHeta ¢usuku. llpu sTOM
oOecreunBaeTcsl OBJaJeHHE OOY4YalOIMMUCS YMEHHUSIMM IPOBOAUTH MPSIMbIE 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 3aJaHHOM
(U3NIECKO MOJIETIBIO, TTO3BOJISIONINE IPUMEHATH H3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazliena Kypca, TaK M MHTErpupys NpPUMEHEHHE 3HAaHUM W3 pa3HbIX pasnenoB. s
KayeCTBEHHBIX 3aJay TMPUOPUTETOM SIBIAIOTCS 3a/JaHUsl Ha OOBsCHEHME/NpeacKa3zaHHe
MpoTeKaHus (PU3HUECKUX SBJICHUN M MPOLECCOB B OKpPYXKAIOIIEH >KU3HH, TpeOyrolue BbiOOpa
(bu3n4ecKoi MOETH Ul CUTyallMH IPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanmsiMu DPI'OC COO k MarepuadIbHO-TEXHHUUECKOMY
o0ecrieueHHI0 y4eOHOro mpouecca Kypc (pu3uku yriayOn€HHOrO ypoBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs TOJDKEH HM3ydYaThCS B YCIOBHUSX IMPEAMETHOTO KaOwHeTa. B kaOuHere
(bU3HKYN T0KHO OBITH HE0OX0UMOE JabopaTopHOEe 000PYI0BaHHUE IS BHITOJHEHUS YKa3aHHBIX
B IIporpamme 1o (Gpu3uKe yYeHHMYECKHX OIBITOB, JaOOpaTOPHBIX paboT U paboT MpaKTUKyMa, a
TaKXe JeMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHcTpaniioHHOEe  000pyAoBaHue (HOpMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAJIBHON JOCTaTOUYHOCTH M 00ECIeUMBACT MOCTAHOBKY MEPEUYUCIICHHBIX B MPOTpaMMe Mo
¢u3nKe KIIOYEBBIX JICMOHCTPAIMK /JIsi WCCICNOBAHMUS HW3yYaeMBIX SIBICHHHA W TIPOIIECCOB,
AMIUPUUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyHOBaHUE IJsl YUYSHHYECKHX IMPAKTHYECKUX paboT (GopmupyeTcs B
BUJIE TEeMAaTUYECKUX KOMIUIEKTOB M OOecleyuBaeTcss B pacuére OAHOr0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTndeckue KOMIUIEKTHI JabOopaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIB30BaHUM AHAJOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX JIaOopaTOpHil.

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

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

pa3BUTHE TPEACTABICHWH O HAyYHOM MeETOAe TO3HaHus U  (hopMupoBaHHE
HCCJIEeI0BATENIbCKOTO0 OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSM;

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

(dhopMupoBaHHe yMEHHH OOBACHATH SIBJICHHSI C HCIOJB30BaHUMEM (U3MUYECKUX 3HAHUM U
HAyYHBIX JO0Ka3aTeJIbCTB;

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

pa3BUTHE TIPEJCTABICHWH O BO3MOXKHBIX cdepax Oyaymedt mnpodeccrnoHaTbEHOMI
JeSITETFHOCTH, CBSI3aHHBIX C (DM3WKOHM, TMOArOTOBKA K JalbHEHIIEMy OOyYeHHIO B OSTOM
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 (PH3HKY U
AJIEMEHTHI aCTPOPU3UKY;

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

OCBOEHHE CIIOCOOO0B PEIICHHUs Pa3IMYHbIX 3a7a4 C SBHO 3aJIaHHON (PU3MUYECKON MOJIENIbIO,
3aja4, TOAPA3yMEBAIOIIUX CaMOCTOATENIFHOE CO3/aHue (PU3MUECKOW MOJENH, aJIeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 3a]]a4 HH)XEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3MYECKUX OCHOB M TPHHLMUIIOB JEHCTBUA TEXHUYECKHX 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 «DOu3uKa» Ha YPOBHE CPEAHETO OOMIET0 0Opa30BaHHS BBIOUPACTCS OOYJAFOIIMMUCS,
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
SIBJIIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb J€JaeT BBIOOp MPOBEIEHHUS TaOOPaTOpPHBIX PadOT U
OTIBITOB C YYETOM MHAUBUAYAIbHBIX OCOOEHHOCTEN 00yYarOIIUXCS.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHUS NPUPOABI.

®usuka — ¢yHIaMeHTaldbHas Hayka o npupoje. HayuHblii MeTON MO3HAHUS U METOIbI
UCCIeOBaHMs (PU3NYECKUX SBICHUM.

DKCIepUMEHT U TeOopus B Mpoliecce Mo3HaHus Mpupoabl. Habmronenue u 3KCepruMeHT B
¢busuke.

CrnocoObl n3MepeHusi GU3MYECKUX BEIUYHUH (aHAJIOTOBbIE U IUGPOBBIE U3MEPHUTEIbHBIC
IpuOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemrnocTn n3MepeHuii pu3ndecKux BeTUIHH (a0COMIOTHAS U OTHOCUTEIIbHAS ).

MogenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuajbHas TOYKa, aOCOIIOTHO
TBEPI0E TeJI0, UJleaabHasl )KUJKOCTh, UJ€abHbII a3, TOUeUHbIH 3apsin). ['unoresa. duznueckuit
3aKOH, T'PAaHULIBI €r0 TpUMeHUMOCTH. Du3ndeckas Teopus.

Ponme u mecto ¢us3uku B (GOpMHPOBAHMU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
MIPaKTUYECKON AESITENbHOCTHU JIIO/ICH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMUKYM.

N3mepenue cuiibl TOKA M HAIIPSDKEHUS B LIETIU IOCTOSIHHOTO TOKA IPY ITOMOIIY aHAJI0I'OBBIX
U UPPOBBIX U3MEPHUTEIBHBIX PUOOPOB.

3HakoMCTBO ¢ 1M(ppoBOil aboparopueil mo ¢usuke. [lpumepsl u3mMepeHust GUNIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATUYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuuyeckoe ABMKEHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro JABmkeHus. Cucrema
OTCYETA.

[Ipsivast m oOpaTHas 3a7a91 MEXaHHUKH.

Panuyc-BekTOop MarepHalbHOM TOYKM, €ro MPOEKIUH Ha OCH CHCTEMbl KOOpPIUHAT.
TpaekTopus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MITHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAauHaT. CIIOXKEHUE MepeMENICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEWHOE IBUKEHHE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUalbHON TOUKU OT BPEMEHH U UX IpaUKu.

CBobosHoe nmasenue. Y ckopeHue cBo0o1HOro naieHus. JBrxenue tena, OporeHHOro no
YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJANWHAT, CKOPOCTU U YCKOPEHUS] MaT€pUaIbHOM TOUKU OT
BPEMEHH U UX IrpaduKu.

KpuBonuneiinoe nBuxeHue. J[BuKeHnEe MaTepUAIIBHON TOUKH 110 OKPYKHOCTH. YTJIOBAS U
auHeHass ckopocth. Ilepuon m uvacrora obOpamenus. LleHTpocTpeMutenbHOe (HOPMAalbHOE),
KacaTesIbHOE (TaHI'€HIMAIbHOE) U MTOJTHOE YCKOPEHUE MaTepUaIbHOW TOUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHUAOMETpP, JABHIKEHUE
CHapsIJI0B, LIETIHbIE, IeCTepEHYATHIE U PEMEHHBIE Nepeayu, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Monenb cucteMbl OTCUETa, WILTIOCTPALUs KUHEMAaTUYECKUX XapaKTEPUCTHUK JIBUKEHUSI.

CnocoObl UCCIIETOBAHUS IBUKEHUI.

Wnmroctpanus npeaesibHOro nepexoaa U N3MEpEeHUE MTHOBEHHON CKOPOCTH.



[Ipeo6pazoBanue ABUKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue neukenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hanpasnenue ckopoCcTH NpU JBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanHme yraoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHUI, CKOPOCTEH IBMIKEHHUS OJHOTO M TOTO )K€ TeJla B Pa3HBIX
CHUCTEMax OTCUETa.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, NPAKMUKYM.

N3ydyenne HepaBHOMEPHOTO JBHXKEHUS € LIEJIbIO ONPEAECICHUS MTHOBEHHOU CKOPOCTH.

N3mepenue yckopeHus pyu NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUHU 110 HAKIIOHHOM
IJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JIBHKEHHH.

N3mepenue yckopeHus CBOOOTHOTO maeHus (PEeKOMEHIOBAHO UCIONIb30BaHKEe U(POBOH
nabopaTopun).

Nzyyenne nBukeHus Tena, OpOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumorTess! o mpsiMon
MIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY JaJIbHOCTBIO II0JIETA U HAYAJILHOW CKOPOCTBIO TEJIA.

N3ydenue nBr>KeHUs TeJla M0 OKPYKHOCTHU € MMOCTOSHHOM MO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOJia OOpalieHUs] KOHHYECKOTO MAasiTHUKAa OT €ro
apaMeTpPOB.

Tema 2. /lunamuxa.

[Tepsriii 3akoH HproToHa. MHepunanbHble cUCTEMBI OTCUETA. [IpUHIIMIT OTHOCUTEIBHOCTH
lNanmunes. HennepuumansHble CUCTEMBI OTCUETA (OTIPEIeTICHUE, TTPUMEDHI).

Macca Tena. Cuia. [IpuHIMn cyneprno3uiuu Cuil.

Bropoii 3akoH HeroTOHA 111 MaTepraIbHON TOUKHU.

Tpetwnii 3akoH Hpr0TOHA [17151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHMS. DKBHUBAJIEHTHOCTh IPABUTAITMOHHOW U MHEPTHOU MACCHI.

Cuna TsKeCcTH. 3aBHUCHMOCTh YCKOPEHHsS CBOOOJHOTO TAJeHUST OT BBICOTHI HAJ
MMOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckod IHUpOTHL. [IBMkeHHe HEOECHBIX Tel W HX
cryTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe tpeHuwe. Cuwia TpeHUS CKOJBXKEHHS M CUJIa TPEHUS MOKOS.
Kosddunment tpenus. Cuna cOnmpoTHBICHUS NPU IBMKCHHUU TENa B KHUIKOCTU WU Tase, e
3aBUCUMOCTbB OT CKOPOCTH OTHOCUTEIIBHOTO ABUKEHHS.

Hasnenue. ['mapocrarnueckoe gapiaenue. Cuina Apxumena.

TexHnueckrue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: IMOMIIWIIHUKHN, JIBHKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaOmnronenue nBukeHus T B MHEPIUMAIBHBIX U HEMHEPLUUATBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenune aAByX HUWJIMHIPOB WM IIAPOB pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHEHME PABHOICUCTBYIOMIEH MPUIIOKEHHBIX K TE€ITy CHII C IPOU3BEAECHUEM MAacCChl TEJa
Ha €r0 YCKOPEHHUE B MHEPLHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIIUX B PE3YJIbTATE B3AMMOACHCTBUS TEI.

N3mepenune macc no B3auMOAEHCTBUIO.

HesecomocTs.



Bec Tena npu yckOpeHHOM NOABEME U MaJCHUN.

LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

W3mepenune paBHOJICHCTBYIOIIEH CHIT IPU IBMYKEHUH OpyCKa MO HAKIIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHMOCTH BPEMEHHM JABM)KEHUS OpycKa IO HaKJIOHHOU
IJIOCKOCTH HA 33/1aHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HMKAIOUIMX B IPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

N3yyenne nBUKEHHS] CUCTEMBI TEll, CBSI3aHHBIX HUTBHIO, IEPEKUHYTOM uepe3 JIETKUid OJI0K.

N3mepenne kodpdumpeHTa TpeHHs M0 BEIIMIMHE YTIIOBOro Kod(h(dHIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBUKEHUS Opycka 10 HAKJIOHHOHW IUIOCKOCTH C  TEPEMEHHBIM
K03 (HULIUEHTOM TPEHHUS.

N3yueHue nBUKeHUS rpy3a Ha Baldy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHOo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JIBUKEHHE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcU BpamieHus. [lieuo cuibl. CloxkeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsaxkecTu Tena.

VYcnoBust paBHOBeCHsI TBEPIOTO TeA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3InIHOE PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, pel€TyaTble KOHCTPYKIIHH.

Jemoncmpayuu.

VY ciioBUst paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomaol, npaKmuxKym.

HccnenoBanue yciaoBuii paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPAILECHUS.

KoHcTpynpoBanye KpOHIITEHHOB M pacy€T CUJI YIIPYTOCTH.

N3yueHne yCTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIAb ONOPHI.

Tema 4. 3akonbl coxpanenus 6 MexaHuke.

NMnynec MaTepuanbHOM TOYKH, CUCTEMbI MATEPHUAIBHBIX TOYEK. LIeHTp macc cucreMsbl
MaTepHaJbHBIX TOUYeK. Teopema 0 IBUKEHHUH LIEHTPa Macc.

NMnynbsc cuibl 1 M13BMEHEHUE UMITYJIbCA TEJa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MomeHT ummylbca MarepuanbHON Touku. lIpencraBieHne O COXpaHEHMHM MOMEHTA
HMITyJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cunpl Ha MalloM W Ha KOHEYHOM mnepemenieHuu. ['paduueckoe mpencraBieHue
paboThI CHITBL.

MOIHOCTD CHUIIBL.

Kunetnueckass sHeprus MatepuaibHOW TOYKH. Teopema 00 W3MEHEHHUH KHHETHYECKON
SHEPrUU MaTepUaAIbHON TOUKH.

[lorenuuanbHble U HemoTeHIMabHble cuiibl. [loTeHuunanbHas sueprud. IloreHuumanbHas
SHEprust ynpyro aedopMUpOBaHHOM MpyxuHbI. [loTeHIMaNbHAs YHEPrUsl Tejaa B OJHOPOIHOM



rpaBuTaMOHHOM noJie. [loTeHnmanbHas sHEprus Tena B rPaBUTALMOHHOM I10JIE OJTHOPOJHOIO
mapa (BHYTpH U BHe 11apa). Bropas kocMuyeckas CKopocTh. TpeThst KocMHUecKast CKOPOCTb.

CBsi3b paOOTHl HEMOTCHIIMAIBHBIX CHJI ¢ U3MECHCHHEM MEXaHWYCCKOW YHEPTUU CHUCTEMBI
T€J. 3aKOH COXPAaHEHUSI MEXAHUYECKOU SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHynu s uAeaNbHOM KUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: JABUKEHHUE PAKET, BOJOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, (UTYPHOE KaTaHHWE HAa KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTrBHOE IBHKEHUE.

H3mMepenne MOITHOCTH CUJIBI.

N3menenue sHepruu Teaa mpu COBEPIICHUU paOOTHI.

B3anmMHuble npeBpalieHnss KHHETUYECKOW M MOTEHIMAIbHOM SHEPT UM IPH ACHCTBUU HA TEJIO
CHUJIBI TSYKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue YHepruu Ipu CBOOOTHOM I1aJICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

H3mepenune uMmiryiibca Tenna no TOpMO3HOMY Iy TH.

W3mepenue cuiibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA T€JIa C UMITYJILCOM CHUIIBL.

HccnenoBanue coxpaHEeHHs UMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBUH.

N3mepenne KUHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE H3MEHEHUS TOTEHIIMATLHON SHEPTUU TIPYKUHBI ¢ pabOTOM CHITBI TPEHUSI.

Omnpenenenrie padOThl CUIIBI TPEHUS TIPH JIBUYKEHUHU Teja M0 HAKJIOHHOM TUIOCKOCTH.

Paznen 3. MoJjiekyJsipaasi (pu3uKa U TEPMOJAMHAMUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU MeopUull.

OcHOBHbBIE TMOJIOKEHUSI MoOJeKysgpHo-kuHeTndeckot Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddysusa. bpoyHoBckoe aBMkeHHE. XapakTep IBHKEHUS W B3aUMOJICHCTBUS
YacTHIl BellecTBa. MoJeu CTPOCHHSI Ta30B, KUJKOCTEH U TBEPABIX TEJI U O0BSICHEHHUE CBOWCTB
BEIIECTBA HA OCHOBE 3THUX Mojeinei. Macca m pasmepbl Mosiekysn (atomoB). KommuecTBo
BemectBa. [locrosinnas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crocoObl e€ m3mepenus. lllkama Temmepatyp
Lenscns.

Mopenb uaeanbHOTo ra3a B MOJIEKYISIPHO-KMHETHUECKON TEOPUH: YaCTULIBI ra3a JIBUKYTCS
Xa0TUYECKHU U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHaeneeBa—Kiamneiipona. AOCOIIOTHAs TeMIiepaTypa
(mxana temmneparyp KensBuna). 3akon JlanbroHa. M3ompoueccsl B HaealbHOM rasze ¢
MOCTOSTHHBIM KOJIMUYECTBOM BelllecTBa. | paduyeckoe mnpeacTaBieHUue H30MPOILIECCOB: U30TEpMa,
n3oxopa, u3obapa.

CBsi3b MEXY IaBJICHUEM U CpEIHEN KMHETUUECKOW SHEPTUEN MOCTYaTEIbHOIO TEMII0BOTO
JBUKEHHSI MOJIEKYJI UI€aTbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM Teopun
WJICaJBbHOTO Ta3a).

CBsi3p  aOCONIOTHOM  TeMIEpaTypsl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETHYECKOM dHEpPrueil NoCTynaTelbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.



TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE TIPOIECCHl: TEPMOMETp, OapomeTp,
[10JIy4€HHE HAHOMAaTEpPHAJIOB.

Jemoncmpayuu.

Mopenu IBHKEHHSI YaCTHUIL BEILIECTBA.

Moenb 6pOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddys3us xunkoctei.

Mogens onbita lTepHa.

[IpuTsxeHne MONEKyI.

Mojenu KpUCTAIUNIMYECKUX PEMIETOK.

Habmonenue u vccnenoBanye U30MpoIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomot, RPAKMUKYM.

HccnenoBanue npoiecca yCTaHOBICHHS TEIUIOBOTO PAaBHOBECHS IPHU TEIJIOOOMEHE MEXTy
ropsiuei U XOJ0HON BOAOM.

N3yyenne wu30TEpMHUYECKOTO Tpolecca (PeKOMEHIOBAHO HCMOIb30BaHUEe HU(POBOU
nabopaTopun).

N3ydenue n30XopHOro nporuecca.

Nzyuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbi.

Tepmoannamuueckas (T1) cucreMa. 3aanue BHEITHUX YCIOBUH 1J1s1 TEPMOJMHAMUYECKON
cuctembl. BHeliHue u BHyTpeHHUE napameTpsl. [lapaMeTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK
CpeHUE 3HAYEHUS BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuky. CaMONpon3BONIbHAS pellaKcalys TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopenb wuaealbHOrO0 ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpaBHEHUH: YpaBHEHHUE
MenpeneeBa—Knaneiipona U BbIpaK€HUE 11 BHYTPEHHEW SHEPruu. YCIOBHUS NMPUMEHUMOCTU
9TOW MOJeNu: HHU3Kasg KOHIEHTpAlMsl YacTUL, BBICOKHE TeMIeparypbl. Beipaxenue ais
BHYTPEHHEH HEPTUU OJTHOATOMHOT'0 U/IEAJIbHOTO Ira3a.

KBa3ucraTuueckue u HECTaTUYECKUE TIPOLIECCHI.

DneMeHTapHas paboTa B TepMoanHaMuKe. Berauciaenue paboThl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Teronepenaua kak crnoco®0 H3MEHEHMsS BHYTPEHHEH HHEPruM TEepMOJMHAMUYECKON
cucTtembl 6e3 coBepieHus padboTsl. KOHBEKIHS, TeMI0NPOBOAHOCTh, H3ITyUCHHE.

KonuuectBo Temnorel. Tenmno€MKoCTh Tena. YAelnbHass W MOJSpHas TEIIOEMKOCTH
BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIIOTa CropaHus TomuiMBa. Pacu€r koiamyecTBa
TEIUIOTHI IipH Terutonepenaye. [Tonstue 06 anuabatHom mpoiiecce.

[lepBrIii 3aK0H TEpMOAMHAMUKU. BHYTpeHHss sHeprus. KonmnuecTBo TEIUIOTH U paboTa Kak
Mepbl U3MEHEHHSI BHYTPEHHEW SHEPTUH TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMMKHM Ul PAaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKOW CHUCTEMBI NPOXOIHWT €IMHCTBEHHas aauadaTta.
AOcomroTHas TeMIiepaTypa.

Brtopoii 3aKk0H TEpMOAMHAMUKH JJIs1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpEAaTh
TEIJIOTY OT OoJjiee XOJIOAHOrO Tejla K Oojee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeobpaTumocTs TpUpOTHBIX TPOIIECCOB.

[Ipunnumne! neiicteus Ternosbix Mammd. KITI.
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Maxkcumansnoe 3Hauenue KII/. [uxn Kapho.

DKOJIOTMYECKUE aCIEKThl UCIIOJIb30BAaHUS TEIUIOBBIX ABUraTeneil. TemioBoe 3arps3HeHue
OKPYKaroIle CPebl.

TexHuuecknue yCcTpoHCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOJWIBHUK, KOHIUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA, TMOJYYEHHE CBEPXHU3KUX
TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM TEIUIOBOIO Hacoca,
yTUIU3a1Ksg OMOOPraHNYeCKOro TOTUTMBA JISl BRIPAOOTKH «TETIOBOWM» M SJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune teMrepaTyphl Ipu aIuadaTHIECKOM PACIIUPEHHUH.

Bo3ayuiHnoe oruuso.

CpaBHeHHE YJIETbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObI M3MEHEHUs BHYTPEHHEN YHEPTHUH.

HccnenoBanue anuabaTHOrO mpoIiecca.

KommnbroTepHbie MOIETH TETUIOBBIX JIBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomeol, nPAKMuUKym.

N3mepenue yienpHOl TeIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mporecca.

N3yueHue B3aMMOCBSI3U SHEPTUU MEKMOJICKYJISIPHOTO B3aUMOCHCTBUS M TEMIIEPATypPhI
KUIEHUS KUIAKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoosl.

[TapooOpazoBanrie u KoHAeHcanus. VicmapeHwe u KWUMEeHHWE. YeiabHas TemioTa
napooOpazoBaHusl.

Hacoiliennsle W HeHachlllleHHblEe Mapbl. KadecTBeHHass 3aBUCUMOCTb IUJIOTHOCTH M
JIABJICHUS HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBHUCHUMOCTh OT 00BbEMA HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JABJIECHHUS B )KUJKOCTH.

BraxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIAXKHOCTb.

Teépnoe Teno. Kpuctammuyeckue n amopdHbie Teaa. AHU30TPONHS CBOMCTB KPHUCTAJIIOB.
[InaBnenue u KpuctauM3anus. Y qenbHas TerioTa miasieHus. Cyonumanus.

Hedopmarnuu tBEpHoro Tenma. Pactshkenwe u cxkatue. Crosur. Moayne FOnra. Tlpenen
ynpyrux nedopmarui.

TennoBoe pacimupeHne KHUIKOCTeH M TBEPABIX Tes, 00bEMHOE U JTMHEHHOE PaCIIMpEHHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUH YACTHUI] BEIIECTBA KaK MPUYMHA TEMJIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue 3uepruu B (ha30BbIX MEPEXoaax.

YpaBHEHHE TEIUIOBOTO OayiaHca.

[ToBepxHocTHOE HaTskeHHEe. KoadduimeHT mNoBepXHOCTHOrO HaTshKeHUs. KanunspHbie
siBNieHus. J[aBiaeHne o MCKpUBIEHHOW MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlamnaca.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: KUJIKUE KPUCTAILIbI,
COBPEMEHHBIE MaTePUATIBI.

Jemoncmpayuu.

TermnoBoe pacupeHue.

CBoiicTBa HAaCBIILIEHHBIX M1APOB.

Kunienne. Kunenue npv noHW>KEHHOM JIaBJIEHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUTBHBIMU TJIEHKAMH.
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CmauuBanue.

Kanumnsipusle sBieHus.

Mopenu HeHBFOTOHOBCKOM JKHJIKOCTH.

CrniocoObl U3MepeHMs BIaKHOCTH.

HccnenoBanne HarpeBaHusl U IJIaBJIEHNAS KPUCTAITIMYECKOTO BEIIECTBA.

Bunet nedopmanuii.

Hab6monenne Mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

W3mepeHue ynenbHON TEIUIOTHI IUIABICHUS JIbA.

N3yueHne cBOWCTB HACBIIIEHHBIX I1APOB.

N3mepenne abComOTHON BIaXKHOCTH BO3/yXa U OLIEHKAa MAcChl IIAPOB B TOMELICHUH.

N3mepenue ko3 puiieHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue monyins FOura.

HccnenoBanue 3aBUCUMOCTH JiehopMaliii pe3nHOBOro o0paslia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pazjen 4. DaekTpoguHaMuka.

Tema 1. Dnekmpuueckoe noe.

OnexTpuzanus Tea U €€ MpOsBICHUA. DIIEKTpUUECKUil 3apsad. JIBa BUAA 3JIEKTPUUECKHUX
3apsn0B. [IpoBOTHUKH, IUAIIEKTPUKH U IIOJTYTIPOBOJHUKN. DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsia.
3aKOH COXpaHEHMsI JEKTPUUECKOTO 3apsia.

B3aumopetictBue 3apsinoB. Todeunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojue. Ero aeiicteue Ha 3JIEKTPUUECKHUE 3apsiibl.

Hanpsox€anocts anexktpuueckoro monsd. [lpoOueiii 3apsa. Jluaum HanpsKEHHOCTH
ANEKTpUYECcKOro noist. OJHOPOIHOE IEKTPUUECKOE IOJIE.

IloTeHIManbHOCTE AIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHLMATIOB M HANpPSIKCHUE.
[TorennmanpHas 3HEPrus 3apsaa B 3JIEKTPOCTATUYECKOM IToJie. IloTeHnma 3J1eKTpoCcTaTH4eCKOTro
nosig. CBA3b HANPSHKEHHOCTH MOJISL M PA3HOCTU MOTEHIMANIOB ISl AJIEKTPOCTATUYECKOTO IOJIS
(KaK OJJTHOPOAHOTO, TaK ¥ HEOJTHOPOJHOTIO).

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsaa. Ilone paBHOMEpHO 3apspkeHHOUN cdeprl. Ilone paBHOMEpHO
3apspKeHHOro mo o0wvémy mapa. [lonme paBHOMEpHO 3apsHKEHHOH OECKOHEYHOM IITOCKOCTH.
Kaptunsl nMHMI HANPSHKEHHOCTH ATUX MOJIEN Y DKBUIIOTEHIUAIBHBIX TIOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JI€. JIUdIeKTpuyecKas IPOHULAEMOCTh BELIECTBA.

Konnencarop. ONeKTpOEMKOCTh  KOHJAEHCATOpA. DneKTpOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapamiensHOe  coenuMHeHHME  KOHJAeHcaTopoB.  llocienoBarenbHOEe — coeaUMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOT0 KOHAEHCATOPA.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJJTHOPOJTHOM JIEKTPUUYECKOM TIOJIE.

TexHnYeckne ycTpOHCTBA M TEXHOJOTHYECKHE IPOLECCHI: JJIEKTPOCKOIN, JJIEKTPOMETP,
3JIEKTpOCTaTUYECKas 3alluTa, 3a3eMJICHHUE YJIEKTPOIPUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpoUCTBO U IPUHLUIL AEHCTBUA 3JIEKTPOMETPA.
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DIEKTpUUECKOE T0JIe 3apsyKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE€ IBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTuaeckoro reaeparopa (Bau ne I'paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM TIOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

Y CTpolCTBO U IEMCTBHE KOHAEHCATOPA MOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTB 3JEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPa OT IUIOIAH IJIACTUH, PACCTOSHUS
MEXKy HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus MMEKTPUIECKOTO TOJIS 3apsHKEHHOT0 KOHICHCATopa.

3apsika u paspsaka KOHACHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

OrneHka cu1 B3aMMOAEHCTBHS 3apSyKEHHBIX TEJl.

HabnroneHue mpeBpamieHust SHEPTUU 3apsDKEHHOTO KOHJIGHCATOpa B DHEPTHIO M3ITyYCHUs
CBETOMO/IA.

N3yyenne nporekanus ToKa B IIETH, COJIEPKaIIei KOHIeHCATOP.

Pacripenenenne pa3HOCTH TOTEHIMANOB (HAMNPSOKCHHs])) TPH  MOCIEAOBATEIHLHOM
COCTMHEHUH KOHJACHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA Yepe3 PEe3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuyecKuil mok.

Cuna Ttoka. [locTosiHHBIN TOK.

VYcnoBusi CylIECTBOBAHMSI TMOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. VcTouHukM ToOKAa.
Hanpsioxkenne U u DJ1C é&.

3akon Oma 15 yd4acTKa LenHu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIIEHUSI OHOPOAHOTO MTPOBOIHUKA
OT €r0 JUTMHBI U TUIOIIAIN MTOMIEPEYHOT0 CeUEHUs. Y JETHHOE COMTPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenpHOe, MapajjiebHOE, CMEIIAHHOE COEIUWHEHHE TMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuueckux ueneil. [Ipasuna Kupxroga.

Pa6ora snexrpuyeckoro Toka. 3akoH Jlxxoynsi—JleHua.

MoIIHOCTD ANEKTPUIECKOT0 TOKa. TernoBasi MOIUTHOCTh, BhIJEIsIeMasi Ha PE3UCTOPE.

OJ1C v BHyTpEeHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMa /171 TOJIHOM (3aMKHYTOM )
3JIEKTPUYECKOM 1enr. MOIHOCTh UICTOYHMKA TOKa. KOpoTkoe 3aMbIkaHue.

Konnencarop B 11enu NOCTOSHHOTO TOKA.

TexHu4ecKkne yCTPONMCTBA U TEXHOJOTUYECKHE TMPOIECCH: aMIePMETpP, BOJIBTMETD,
peocTar, CUTYHK IEKTPHUUECKON SHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HATIPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKAa OT HANpPSDKEHUS IS PE3UCTOpa, JIAMITBI
HaKaJIMBaHUS U CBETOIUO/IA.

3aBUCHUMOCTh CONPOTUBICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOHIAIU
MONEPEYHOI0 CEUEHUsI U MaTepuania.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMTPOTUBIICHUS TPU TOCTOSTHHOM HaTPSIKCHUH.

[Ipsamoe uzmepenue DJIC. KopoTkoe 3amblkaHHE TaJlbBaHHMYECKOIO 3JIEMEHTa M OIIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0OsI coeqHEHUsT NICTOYHUKOB Toka, IJIC GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B
LIETIN.
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Yuenuueckuii sxkcnepumenm, nabopamopuwvie padomuol, nPAKMUKYM.

HccnenoBanue cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yieapHOro COMPOTUBIICHUS TTPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSIKEHUS JJIs1 JIAMITBl HAKaJIMBAHMSL.

YBenuueHue npeena u3MepeHus amnepMeTpa (BOIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO COMMPOTUBIICHHSI HICTOYHUKA TOKA.

UccnenoBanue 3aBucumMocTtd 3/1C raabBaHUYECKOI0 3J1€EMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKTY TTOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B
LIETIH.

HccnenoBanue 3aBUCUMOCTH TMOJE3HON MOIIIHOCTA UCTOYHHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

DNeKTpUYecKasi MPOBOAMMOCTb PAa3JMYHBIX BEHIECTB. JIEKTPOHHAS MPOBOJAUMOCTD
TBEPABIX  META/UIOB.  3aBUCUMOCTh  COINPOTHUBJICHHS ~ METAJIOB  OT  TeMIEPaTyphl.
CBepXIpoBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTH TOJTYIPOBOJIHHUKOB.
CsoiicTBa p—Nn-nepexoaa. [lomynpoBoiHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJNEKTPOJIUTUYECKAs JUCCOLMALUA. DIJIEKTPOIIU3.
3akonbl Dapajes s SIEKTPOIn3a.

DneKkTpuyeckuii TOk B Ta3zax. (CaMOCTOATENbHBII M HECaMOCTOSITEIbHBIA pa3ps.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Moinus. [1na3zma.

TexHuueckue yCTpONMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psiAHble JIaMIIbI,
JNEKTPOHHO-Ty4YeBasi TpyOKa, MOITYNMPOBOAHHKOBBIE MPUOOPHI: MHUOA, TPaH3UCTOP, (POTOAHUOM,
CBETOAMOJ, TaJdbBaHWKa, pPAaQUHUPOBAHME MEIW, BBIIUIABKA QJIIOMUHUA, OSJICKTPOHHAsS
MHUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCHMOCTD COTIPOTUBIICHHUSI METAJIJIOB OT TEMIIEPATYypPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

3akoHbl 351ekTponuza Papajes.

HckpoBoit pa3psa 1 NpOBOJMMOCTh BO3/1yXa.

CpaBHeHME NPOBOAUMOCTH METAJIOB U MOJIYTPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomot, nPAKMUKYM.

HaGnronenue anekrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COIPOTUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIT-aMIIEPHON XapaKTePUCTUKHU U0,

DuU3NYeCKUl MPAKTUKYM.

CriocoObl n3MepeHust GU3MUECKUX BEIHUUH C MCIIOIH30BAHHEM aHAIOTOBBIX U MU(PPOBBIX
W3MEPUTEIIBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JIaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE |
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  HM3MepeHud  ¢usznyeckux BenuuyuH. OleHKa TpaHuUIl
MIOIPELIHOCTEN.

[IpoBeneHne KOCBEHHBIX N3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (DM3UUECKUX BEIIMYHH,
MPOBEpKa TMPEAJIOKEHHBIX TUIOTe3 (BBIOOP M3 padoOT, OMHMCAHHBIX B TEMAaTHUECKUX pa3jenax
«YUeHUYECKHI SKCTIEPUMEHT, 1a00paTOpHBIC PAOOTHI, TIPAKTHKYM ).
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Me:knpeamMeTHble CBSI3H.

Nzyuenue xypca ¢uzuku yriy0néHHoro ypoBHs B 10 kiacce ocymecTBisieTcs ¢ y4éToM
COJIep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMu MaTeMaTUKH, OWOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, CEAZAHHbBIE C UZYUEHUEM MENO008 HAYYHO20 NO3HAHUA:
SBJIEHUE, Hay4yHbIH (aKT, rumnoresa, (pusmyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
9KCHEPUMEHT, MOJICIIMPOBAHHUE, MOJIEJIb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUH, H3MEpUTENIbHbIE
npubopsl, nudposas sadopaTopusi.

Mamemamuxka: pelieHue cHUCTeMbl ypaBHeHMH. JluHelHas QyHkius, napaloia,
runepOoia, ux rpaduku u cBoiicTa. TpuroHomerpudeckue GyHKIHUU: CUHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKLUUU HA OCH
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanudeckoe JBU)KEHUE B KUBOH mpupoje, 1uddysus, ocMoc, TeII000MeH
KUBBIX  OpPraHM3MOB, TEIJIOBOE  3arpsA3HEHHE  OKpY’XKarouledl  cpeipl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEMJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSKEHUE U KallWJUIAPHBIE SIBJICHUS B IPUPOJE, IEKTPUUECKUE SIBJICHUS B )KUBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHasl Macca, IoJly4eHHe HAHOMaTepUasloB, TEMJIOBbIE CBOMCTBA TBEPABIX TeJl, KHUIKOCTEH U
ra3oB, JKUJKUE KpPHUCTaUIbl, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS
JMCCOLMALNs, TAJIbBAHUKA, 3JIEKTPOHHAsT MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHoCTh BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe JBUKEHHUH C HCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHMYECKUE KOHCTPYKLUMHU (KPOHIUTEHH, pemérdaThie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUs] MEXaHUKU B TEXHUKE (THPOCKOI, BOJOMET
U JApyTue), JBUraTellb BHYTPEHHETO CropaHus, mnapoBas TypOuHa, OBITOBOM XOJOIUJIbHUK,
KOH/IMIIMOHEP, TEXHOJOTUM TIONy4YEHUS COBPEMEHHBIX MAaTepualoB, B TOM YHUCIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DBJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOAHUKOBBIE IPUOOPHL, TaJIbBAHUKA.

11 KUIACC

Pa3zpnen 4. DiekTpoamHaMuKA.

Tema 4. Maznummnoe none.

B3aumopaeiicTBUe MOCTOSIHHBIX MAarHMTOB M IPOBOJHUKOB C TOKOM. MarHutHoe moJie.
Bexrop marauTHOM MHAYKUUH. [IpUHIMI CynIeprno3UUU MarHUTHBIX Nosiei. JIMHUKY MarHUTHOU
WHAYKIH.

MarautHoe Tojie MPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTrOBOTO
BUTKa). OnbIT Dpcresa.

Cuna Amnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBieHME M MOAYJIb. J[BW)KEHHE 3apsDKEHHOM 4YacTUIBl B
OJIHOPOJAHOM MarHuTHoM nosie. Pab6ora cuibl Jlopenna.

MarnuTHOe nose B Bemectse. PeppoMarHeTuky, rnapa- u JMaMarHeTHKH.

TexHnueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IPOLECCH: NPUMEHEHUE MOCTOSHHBIX
MarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJbTUMETP, AJIEKTpOJABHUraTesb SIkodu, yckopuTenu
3JI€MEHTapHBIX YaCTHII.

Jemoncmpayuu.
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Kaptura 7nuHUN WHAYKIMA MarHATHOTO TIOJISI TIOJOCOBOIO W TOJKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHUTOB.

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.

HaOnronenue nBu>KeHuUs MmydyKa 31€KTPOHOB B MATHUTHOM 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.

SIBnieHne sneKTpoMarHUTHOM WHAYKIUHU. [loTok BekTOopa MarHuTHOW MHAYKUuU. DJIC
MHAYKIHUH. 3aKOH IeKTpoMaruuTHo nuaykunu @apanes. Buxpesoe anekrpuueckoe nose. Toku
dyxo.

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

[IpaBuio Jlenna.

NunyktuBHOoCTh. KaTymika HMHAYKTHBHOCTH B IENM TOCTOSHHOTO TOKa. SIBiIeHUE
camouHaykuuu. 3/]C caMOUHIYyKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TMOJIE.

TexHU4ecKne yCTpoCTBa U TEXHOJIOTHYECKUE IPOLIECChl: MHAYKIIMOHHAS T€4b, COJICHOUI,
3alIUTa OT DJICKTPU3AIMN TN MPU JBWKEHUH B MArHUTHOM TI0JI€ 3€MITH.

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 caMOMHIYKIMU OT CKOPOCTU U3MEHEHHUS CUJIbI TOKA B
LIETIH.

Yyenuueckuii 3xcnepumenm, nabopamopnsie padomast, nPAKMUKYM.

UccnenoBanue siBNEHUS SJIEKTPOMArHUTHON MHAYKIUH.

Onpenenenre HHAYKIUU BUXPEBOIO MArHUTHOTO TOJISI.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka MoeNr AIEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. Kosedoanust M BOJIHBI.

Tema 1. Mexanuueckue Koneoanusi.

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

Ammutyna u ¢asza konebanuii. CBs3b aMIUIMTYIbI KOJICOAHWA HCXOMHOW BEJIMYMHBI 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 3aryxarouux kojaedanusx. Beinyxnennsie konedanus. Pesonanc. Pesonancuas
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.

HccnenoBanue konebaHuil Trpy3a Ha MACCHUBHOM MpPYXHHE C IEJIbi0 (OPMUPOBAHMS
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 neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKHUHHOTO MasiTHUKOB.

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

W3yyenue nBUKEHHUsS] HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanHue SHEPTUU B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaIOUINX 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 KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UACATLHOM KOJe0aTeIbHOM KOHTYPE.

3aryxamomue SJIeKTPOMarHuTHble KoiieOaHUs. BBIHYXJIEHHbIE AJIEKTPOMATrHUTHbBIE
KoJeOaHus.

[lepemennbiii TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HANPSHKEHUS MPH pa3IudHON (opMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHH.

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

Wneanbubiii Tpancdopmarop. IIpousBoacTso, nepenaya U noTpeOiIeHUE IIEKTPUUIECKOM
SHEPIHH.

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

TexHuueckne yCTpPOHMCTBAa M TEXHOJOIMUECKHE MPOLECCHI: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, TMHUU IEKTPOoIIepeaay.
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Jemoncmpayuu.

CB00OIHBIC IEKTPOMATrHUTHBIE KOJIEOaHHS.

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

OcorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

I'eneparop He3aTyXaroUMX EKTPOMArHUTHBIX KOJIeOaHU.

Moenb 3eKTpOMarHUTHOTO T€HEPaTopa.

BoinyxaeHHbIe CUHYCOMIaNbHBIE KOTeOaHus.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WUHIYKTUBHOCTH U
KOHJIeHCaTopa.

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
BoJIHBI. Ilepnon, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJNHBI. CBONCTBA MEXAHWYECKHUX 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
JMarHOCTHKA B TEXHUKE U MEIMULIMHE.

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 naTepdepeHnny u Tupakimi MEXaHHIECKIX BOJTH.

AKyCTUYECKUH PE30HAHC.

CBolicTBa yabpTpa3ByKa M €ro IPUMEHEHHE.

HabGmionenne cBsI3u I'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH U YacTOTOU
KoJIeOaHU.
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HccnenoBanne  CBOWCTB — DJICKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IPEIOMIICHHE,
noJsipuszanus, Tuppakuus, HHTepQepeHus.

OOHapyxeHrne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITyUCHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

N3y4enne napameTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

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 MpeOMJICHHS cBeTa. AOCOJIOTHBI  TOKa3aTelb
npesnomiieHuss. OTHOCUTENBHBIN IOKa3arenab mnpeiaoMieHus. [IoCcTOSHCTBO 4yacTOThl CBETa U
COOTHOUICHHUE JUIMH BOJIH IPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA YEpE3 I'PaHUIly pasjeiia
JBYX ONITUYECKUX CPEN.

Xon nyueit B mpusme. ucnepcus cBeta. CiaoxHbIi coctaB 6enoro ceeta. L{BeT.

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

CoOuparomiue M pacceuBarolmiue JHUH3bl. ToHKass nuH3a. DOKYyCHOE pacCTOSHUE U
ONTUYECKAsl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHHUS 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.
[TocTpoeHne n300pakeHHi TOUKU U OTpe3Ka NPSMON B COOMPAIOLINX U PACCEUBAIOIINX JIMH3AX 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 MMHUMYMOB B UHTEP()EPEHIIMOHHON KapTHUHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMepsl K1accn4eckux HUHTEP(HEPEHLIMOHHBIX CXEM.

Hudpakuus cBeta. Judpakumonnas pemeTrka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB IIPH NaJ€HUN MOHOXPOMAaTHYECKOT0 CBETA HAa JU(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 npeaoMiIeHHs 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 untepdepeHu ceera.

Habumonenne BeToB TOHKUX MJIEHOK.

Hab6monenue nudpakmnum cBeTa.

N3zydenune nudpakunOHHON PEIIETKH.
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Hab6monenne audpakiinoHHOTO CIIEKTpa.

HaGmronenue aucnepcun cBera.

Habmronenne nonsipu3anuu cBeTa.

[IpumeHeHue MONAPOUIOB ISl U3YUEHUSI MEXaHUYECKUX HAIPSKEHHM.

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 nzobpaxeHus B cHCTEME U3 IUNIOCKOTO 3e€pKaia U JIMH3BL.

[Tonyuyenue nzodpaxeHust B cucTeMe U3 ABYX JIMH3.

KoHncTpyupoBanue TenecKOMu4ecKuX CUCTEM.

Habmonenue nudpaxkuyuu, nHTEpPEepeHINN 1 MOISPU3ALINU CBETA.

N3yuenue nonspuzannu cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTH JUAIIEKTPHUKA.

N3yyenne nnTepdepeHIiny J1a3epHOro U3IyYeHUS Ha ABYX IIEJIX.

HaGmronenue aucnepcum.

HaGmonenue u uccnenoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepenue AMMHBI CBETOBOM BOJIHBI.

[TonmyyeHne crieKTpa M3IIy4eHHUs] CBETOIMO/Ia TIPH MOMOIIN AU(PPAKITHOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI crienMaJIbLHONH TEOPUH OTHOCHUTEIHLHOCTH.

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

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

DHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

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

TexHUYecKne yCTPONCTBA W TEXHOJOTUYECKHUE TMPOIECCHI: CITYTHUKOBBIC MPUEMHUKH,
YCKOPUTENH 3apsHKEHHBIX YaCTHIL.

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.

PaBHOBEecHOE TemIOBOE U3IydYeHUE (M3JIydeHHe aOCONMOTHO YEPHOro Tena). 3aKoH
cMmemnieHus: Buna. ['unoresa Ilnanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYJIBC (DOTOHA.

®otorddext. Onbitel A. I'. CronetoBa. 3akoHbl (oToddpdexra. YpaBHeHHEe DHWHIITEHHA
s hotodpdexra. «KpacHas rpanuma» horodddekra.

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. KopnyckynspHo-BomHOBOU Ayanu3M. J{udpakius
3JIEKTPOHOB Ha KpUCTaJLIax.

Crnenuduka nzmepennii B Mukpomupe. CooTHoOIIEHUST HeonpeaeneéHnocTel [ elizendepra.
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TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CHEKTPOMETP, (HOTOIIEMEHT,
(oToaTUMK, TYHHEIbHBI MUKPOCKOII, COJTHEYHAs OaTtapes, CBETOAUOI.

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 IO UCCIIEIOBAHUIO CTpOeHUs aTroMa. [imaneTapuas moaens 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.

TexHuueckne ycTpoWCTBa M TEXHOJIOTMYECKHE IIPOLECCHL: CIEKTPAJIbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIIBIOTE.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGmonenue muHeRYaThIX CIICKTPOB.

Y CTpOoHCTBO U A€MCTBHE CUETUMKA HOHU3UPYIOLIUX YACTHILI.

Onpenenenuie JUIMHBI BOJIHBI JIA3€PHOTO U3TYUECHHUS.

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 snpa [elizenoepra—lBanenko. 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
MOHM3UPYIOLIETO U3Iy4ueHus. BiusHue paqnoakTUBHOCTH Ha KMBbIe OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

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

SAnepuble peakiuu. Jlenenne wu cuHTe3 sAnep. SnepHbie peaktophl. [IpoGiembr
YIOPaBIsEMOT0 TEPMOSACPHOTO CHHTE3a. OKOJOTMYECKHE AaCHEKThl Ppa3BUTHUA  SAEPHOU
SHEPreTHKHU.

Mertoasl perucTpalny U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHLI.

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

®uzuka 3a npegenamu CtangapTHOW Moenu. TéMHas Matepust U TEMHast SHEPTUsL.

EnuncTBO (DM3nyeckoil KapTHHBI MHpA.
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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 nornouieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M acTPOU3UKH.

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

MeTtoapl acTpoOHOMHYECKHX uccieqoBaHui. COBpeMEHHbIE ONTHUYECKHUE TEJECKOIIbI,
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. /[narpamma «CreKTpaibHbIN KJIACC — CBETUMOCTDY.
3BE3/1bI IJIABHOMW MOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3/1 TI1aBHOU
MOCJIEI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHbIE MPEACTABICHUS O
IIPOUCXOXAECHUHU U 3Borounu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3].

Mueunsiit [1yTh — Hamia I"anaktuka. [lonoxenue u nuxenune Connua B ['anaktuke. Tumsl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmmipenne Bcenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopust
Bonsuioro B3peiBa. PennkroBoe n3nydeHue.

MacmtaOHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iemMbl aCTpPOHOMUHU.

Yuenuueckue nabniooenus.

Habmionenus 38€31H0r0 HeGa HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIOKEHUH JUTSI OTIpEIeNICHUS MTOJI0KEHUSI HEOECHBIX 00BEKTOB HAa 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
W3MEpPUTENbHBIX TMPUOOPOB U  KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  u3MepeHud  ¢usznyeckux BenuuyuH. OleHKa TpaHuUIl
IIOIPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEN (DM3UUECKUX BEIIUYHH,
MPOBEpKa TMPEAJIOKEHHBIX TUIOTe3 (BBIOOpP M3 pabOT, OMMCAHHBIX B TEMAaTHUYECKUX pasjaeax
«YYeHUYEeCKHI HKCIIEPUMEHT, TAO0OpaTOPHBIE pabOTHI, TPAKTUKYMY).

O0o0maree NoBTOpPEHNE.

O6oOuienne W cUCTeMaTH3alUsl  COJIEp)KaHMs — pas3zlenoB  Kypca «MexaHHKay,
«MonexynsipHas QuU3NKa ¥ TEPMOJUHAMHUKAY», «IJIEKTpoIWHAMHKa», «KonebaHus M BOIHBD),
«OCHOBBI  CIleIIMANIbHONM TEOpPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢u3nka», «IIEeMEHTHI
ACTPOHOMMHU U aCTPOPUZUKIY.

Ponp ¢usukm u acTpoHOMHMM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAILHON |
3THYECKOH chepax AeITeTbHOCTH YeIOBeKa, POJib U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOM KapTHHE MHpA, 3HAUYEHHUE OIUCATEIbHOH, CHCTEeMAaTU3UPYIOUIeH, OOBSICHUTEIBHOW U
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IIPOrHOCTHYECKON (YHKIMN (PU3NYECKON Teopuu, poib GU3NYECKON Teopuu B (HOPMHUPOBAHUN
NPEICTaBICHUH 0 PU3HUECKOM KapTUHE MHUpPa, MECTO (PU3NUYECKON KapTUHBI MHpa B 0OLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABIECHUIN O IPUPOJIE.

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.

MesicnpeOmemHuvle nOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJIEHUE, Hay4yHbIH (aKT, rumnoresa, (usmyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
9KCHEPUMEHT, MOJICIIUPOBAHKE, MO/JIEIIb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHHH, U3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUe CUCTEMbI ypaBHEeHUH. TpUroHomerpuueckue (pyHKLUUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOophl M uX
MPOEKIIMM HAa OCHU KOOPJWHAT, CIIO)KEHHE BEKTOPOB. [Ipou3BO/HBIE 3JIEMEHTapHBIX (PYHKIMM.
[Ipu3Haku noo0us TPEYroNbHUKOB, ONpeeIeHHe IUIOMAAN INIOCKUX (GUryp u oobéma Te.

Buonozua: >nexTpuyeckue siBICHUS B )KUBOI NpUpPoO/Ie, KonebdaTeabHbIe IBUKCHHUS B )KUBOU
MPUPOJI€, DSKOJOTUYECKHE PHUCKH MpPHU TPOU3BOJACTBE DJIEKTPOIHEPIUH, HIIEKTPOMATHUTHOE
3arps3HEHUE OKpY’Kalolled Cpelbl, YJIbTpa3ByKoBas OUArHOCTUKAa B MEIMIIMHE, ONTUYECKHE
SIBJICHUSI B KUBOW MIPUPOJIE.

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

T'eozpaghua: marnuTHBIE MONIOCa 3€MIIM, 3aJI€KM MAarHUTHBIX Y[, (pOTOChEMKA 3eMHOMN
IIOBEPXHOCTH, cericmorpad.

Texnonozusa: npuMEeHEHUE MMOCTOSTHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEINb
SkoOu, reHeparop MEPEMEHHOIO TOKa, HMHAYKLHMOHHAs TedYb, JHMHUM DJEKTponepenad,
JIEKTPOJBUraTeNb, pajnap, paguonpuéMHMK, TeleBU30p, aHTeHHa, TenedoH, CBY-mneus,
yIBTPa3ByKOBasl IMAarHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
CoJIHE4Hast OaTapesi, CIyTHUKOBbIE IPUEMHUKH, JI€pHAst IHEPreTUKA U HKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHSL.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 ®M3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoOCTHBIE pe3yJIbTaThbl OCBOCHUS yueOHOro npenmMera « PU3nKa» TOJKHBI OTPakaThb
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOH IICHHOCTHBIX OpPHUEHTAlUii, ITO3UTUBHBIX BHYTPEHHHX
yOeXKIEHUM, COOTBETCTBYIOUIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHICKOro  00IlecTBa,
pacuIMpeHre >KM3HEHHOI'O ONBITa M OIbITa JACSITENBHOCTH B MPOLECCE peanu3aldd OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENIbHOMN 1€ATE€IbHOCTH, B TOM UHCJIE B YACTH:

rPAXKAAHCKOI0 BOCIIMTAHUS:

e CcQOpPMHUPOBAHHOCTh TPAKIAHCKOM TMO3MLIMK O0OydYaromerocss Kak aKTHUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCUIICKOr0 0OIIECTRA;

® [PUHATHE TPAJAULUOHHBIX OOLIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECAX I'Pa)IaHCKOro oOlIecTBa,
y4acTBOBaTh B CAMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3alllH;

® yMEHHUE B3aUMOJICHCTBOBATH C COLMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMU U Ha3HAUYCHUEM;

® TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUSA

e c(hOPMHUPOBAHHOCTH POCCHICKOMN IPayKTaHCKOW UICHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHUE K IrOCYAapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHUICKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA :

e cpOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MMOBEICHHUS;

® CrOoCOOHOCTB OIIEHWBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTHPYSCh
Ha MOpaJbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIbHOCTH YUEHOT'O;

® OCO3HaHHWE JMYHOTO BKJIA/la B IOCTPOCHHUE YCTOWYUBOTO OyIyILEero.

3CTETUYECKOr0 BOCIIMTAHMSA

® DOCTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIOYAsl ACTETUKY HAy4YHOTO TBOPYECTBA,
MpHUCYIIero GU3NIeCKo HayKe.

TPYAOBOr0 BOCIIMTAHHA:

e UHTEpeC K pa3inyHbIM cdepamM NpoPecCUOHATBHOU IESATEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIien
npodeccuu ¥ pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIaHEI,

® TOTOBHOCTh U CIOCOOHOCTH K 0OPa30BaHMIO U CAMOOOPA30BaHUIO B 001acTH (DU3HKH HA
IIPOTSKEHUM BCEH )KU3HU.

JIKOJIOTMYE€CKOr0 BOCIIMTAHUS:

e Cc(hHOPMHUPOBAHHOCTH HKOJIOTHYECKOH KYJIbTYphl, OCO3HAHHME TJIO0AIBHOTO XapakTepa
9KOJIOTUYECKHX MPOOJIEM;

® [UJIJAHMPOBAHUE W OCYIIECTBICHHUE JCHCTBUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUS
1eJIe yCTOMYMBOTO pa3BUTHUSA YEIIOBEUECTBA;
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pacIIMpeHre OmbITa JEATEIHHOCTH DSKOJIOTHYECKOW HAMpPaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PHU3UKe.

HEHHOCTU HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs HU3NUECKON HAYKH;
OCO3HAHME LIEHHOCTH HAy4YHOH JeATEIbHOCTH, FOTOBHOCTb B IPOLIECCE H3YUYEHUS
(GU3MKH  OCYIIECTBIATH  MPOEKTHYIO M MCCIEIOBATENbCKYIO  JESTEIBbHOCTD
WHAWBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yYeOHbIe JeiiCTBUSA
ba3soBble Jlornyeckue 1efcTBUsA:

CaMOCTOATENIBHO (POPMYJIMPOBaTh U aKTyaJIM3UpPOBAaTh IPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

ONPEEIATD LUENH NEATCIBHOCTH, 331aBaTh IIAPAMETPhI U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B pacCMaTpUBAEMBIX (DHU3HUYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IUIAH pELICHUS MpoOieMbl ¢ Yy4€TOM aHajiau3a HMEIOIUXCs
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEACTBUH JAESATEIBHOCTH;

KOOPJMHUPOBATh U BBINOJIHATH PabOTy B YCIOBHSX PEajJbHOTO, BHUPTYaJIbHOTO W
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHUE ITPH PELIEHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble HccienoBaTebCcKUue NeHCTBUA .

BJIQJICTh HAYYHOW TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHITHIMHU U METOAaMH (DU3UIECKOH
HaYKH;
BJIQ/ICTh HABBIKAMH Y4€OHO-HCCIIEIOBATEIBCKON M MPOCKTHOM JIEITETFHOCTH B 00JIaCTH
(GU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IIOMCKY METOJIOB
pemieHus 3amad  (U3HYECKOTO COJEpKaHUsl, MPUMEHEHUIO Ppa3IUYHbIX METO/IOB
TTO3HAHMUS;
BJIQ/ICTh BUJIAMHU JICATEIHHOCTH MO MOJYyYCHHUI0O HOBOTO 3HAHWSI, €T0 WHTEPIPETALNH,
PeoOPa30BAHMIO M PUMEHEHHIO B PA3IMIHBIX YICOHBIX CUTYAIHSIX, B TOM YUCJIE TIPU
CO3/IaHWUHU Y4E€OHBIX MMPOCKTOB B 00J1aCTH (HU3UKH;
BBISIBJISITH  TIPUYUHHO-CJICICTBEHHBIC CBS3M WM aKTyaJIM3MPOBATh 3aJady, BBIJIBHTaTh
THIIOTE3Y €€ PEICHNUs, HAXOAUTh ApPTYMEHTBI JIJIS JIOKA3aTeILCTBA CBOUX YTBEPIKICHHH,
3aJlaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,
AHAIM3UPOBATh IMOJYYCHHBIC B XOJE PEIICHUS 3aJayd Pe3yJbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCJIOBHUSX;
CTaBHUTh U (POPMYJIMPOBATH COOCTBCHHBIC 3a/1a4 B 00Pa30BaTEIIbHOM IEATSILHOCTH, B
TOM YHUCJIC TIPU U3yUYEHUHN PU3UKH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
YMETbh IEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00I1aCTh )KU3HEICATSIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;
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BBIIBUT'aTh HOBLIC UACHU, IPCJIaraTb OpUTr'iHAJIbHBIC IMIOAXOAbI U PCIICHUS
CTaBHUTDb HpO6HeMBI " 3a/lauy, JOITYCKAIOINEC aJIbTCPHATUBHBIC PCIICHUS.

Padora ¢ naopmanmeii:

BJIaJIETh HABBIKAMU NOJTYYCHUSI HH(OpMAIX (PU3HIECKOTO COIePIKaHuUs U3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH MOMCK, aHaJIW3, CUCTEMAaTH3aLUI0 U
MHTEPIPETANNIO0 HHPOPMALIUN PA3IMYHBIX BUJOB U (OPM IMPEICTABICHUS,

OLIEHUBATh JJOCTOBEPHOCTHh MH(POPMALIHH;

UCTIONIb30BaTh CPEJCTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHMM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3aJady ¢
coOmofeHreM TpeOOBaHWN OIPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHCHBI,
pecypcocOepeeHus, MpPaBOBBIX M OITHYECKHX HOPM, HOPM HWH(OPMAIMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCTHl (PM3MYECKOTO COJCpP)KAaHHWA B Pa3IMYHBIX (opmarax C ydETOM
Ha3HAuYeHUs WMHPOpPMALMKM U LEJNEBOH ayAMTOpUH, BBHIOMpas ONTUMAIBHYIO (GOpMY
TIPEICTABIICHHS U BU3yaJIH3allHH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe HeiCTBUSA:

OCYUIECTBIIATh OOLIEHHE HAa ypOoKaxX (PU3MKU 1 BO BHEYPOUHO 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYALMi U CMATYaTh KOH(DIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HMCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATb U MCII0JIb30BaTh PEUMYIIECTBA KOMaHIHOW U MHUBHLyaJIbHON pabOThI;
BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBUN C yUETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LA COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH
JEUCTBUS N0 €€ IOCTH)KEHHIO: COCTaBJATH IUIAH JEUCTBHH, PACIPENEIATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB, OOCYKAaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOr0 YYacTHHUKA KOMAaHIbl B OOLIMii
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh MJEU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B DPA3IUYHBIX CUTyalUsX,
HPOSIBJIATH TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranmu3anus:

CaMOCTOATEJIBHO OCYIIECTBIIATh IIO3HABATENIBHYIO NESATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTAaBIIATH IUIAH PEIIEHUsS PACYETHBIX M Ka4eCTBEHHBIX 3a/1ad, IUIaH
BBITTOJIHEHHSI MIPAKTUYECKON paboThl ¢ YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIIOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYALUIM;

paclMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MTPEIOYTCHUH;

JIeNIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;
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crocoO0CTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMM B 00JIACTH (PU3HKH,
IIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/JIEKT:

JaBaTh OLUCHKY HOBBIM CHUTyallsIM, BHOCUTb KOPPCKTUBEI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB IIEJISIM;

BJIaA€Th HaBbIKaMU MM03HAaBATCILHOM pe(i)JIGKCI/H/I KaK OCO3HaHHusA COBCPIIACMBIX
JIEUCTBUI U MBICIIUTENIBHBIX MPOIECCOB, KX PE3YJIbTATOB U OCHOBAHMIA;

MCTIOJIB30BaTh MPUEMBI pe(IICKCHH JIJISl OLICHKH CUTYAIUH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI M ApTYMEHTHI IPYTUX MpU aHAIHU3€E PE3yIbTaToOB IEITeIbHOCTH;
MNPUHHUMATDh CC6$I, IIOHUMas CBOHM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMAThL MOTHUBBI ¥ aPT'YMEHTBI IPYTUX IIPU aHATINU3€ PE3YIbTaTOB AEATEILHOCTH,
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTKEeHHs] THYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MPOTPaMMBI MO (U3MKE IS
YPOBHS cpeaHero o0uiero o0pa3oBaHus y 00yYaIOUINXCSl COBEPUICHCTBYETCS SMOIMOHAIBHBIN
WHTEJJIEKT, Mpenoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HATIPABJICHUS Pa3BUTHsI COOCTBEHHOW SYMOIIMOHAIIBLHOM c(epsl, ObITh
YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKJIIOYAIOIIET0  CaMOKOHTPOJb,  yYMEHHE  IPHHUMATbH
OTBETCTBEHHOCTB 32 CBOE MTOBEJICHUE, CIIOCOOHOCTH aJITalITUPOBATHCS K YMOIIUOHATBHBIM
HU3MCHCHUAM U IIPOSABIIATH FI/I6KOCTL, OBITE OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMIICHHE K JOCTMIKEHHIO LIEJIU U YCIIeXYy,
ONTUMU3M, MHUIIUATUBHOCTL, YMCHUC HeﬁCTBOBaTB, nucxoasa u3 CBOUX BO3MO)KHOCTef/'I;
OMIIAaTUH, BKJ'IIO‘IaIOH_[eI\/II CIIOCOOHOCTH ITOHMMATh OMOIMUOHAJIBHOC COCTOAHUC APYTUX,
YUUTHIBaTh €ro IMpPU OCYLIECTBICHHUU OOILIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
COMEPEIKUBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKIIOYaIOIIUX CHOCOOHOCThH BBICTpanBaTb OTHONICHHA C
JIPYTHMH JIFOJIbMH, 3200TUTHCSI, TIPOSIBIISITh HHTEPEC U pa3periaTbh KOHPIHKTHL

[NPEAMETHBIE PE3VJIBTATHI

K xonny oOydenust B 10 Kknacce npeMeTHbIE pE3yJIbTaThl Ha YIiyOJIEHHOM YPOBHE JIOJIKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYHYAIOIIUXCSI YMEHUM:

[OHUMATh pPOJIb (U3UKM B HKOHOMHUYECKOW, TEXHOJOTHYECKOH, HKOJOTHUYECKOH,
COITMATBHOM W 3TUYECKOU cdepax AeATeTbHOCTH YEIOBEKa, pOJIb U MECTO (DU3UKH B
COBPEMEHHOI Hay4YHOI KapTHHE MUPA, 3HAYEHHUE OIIMCATEIbHOM, CHCTEMATU3HUPYIOIIEH,
OOBSICHUTEIBHOM W TPOTHOCTUYECKON (yHKIMI (u3nyeckod TEOpUHn — MEXaHUKH,
MOJIEKYJIIPHOM (PM3UKHU U TEPMOJIMHAMUKH, POJIb GU3NUECKOI TEOpUU B POPMHUPOBAHUU
NpEeCTaBICHUN 0 (PU3NYECKON KapTHHE MUPA;
pas3nuyaTh yCI0BUS IPUMEHUMOCTH MOJIENeH (PU3NYECKHX Te U MPOLECCOB (SIBICHUH):
UHepIanbHas cucTeMa OTcuéra, aOCOMOTHO TBEPIOE TENO, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE NajieHe, a0CONIIOTHO yrpyras AedopMmarus,
a0CONIIOTHO YIPyroe 1 aOCOIOTHO HEYIIPYTroe CTOJIKHOBEHHMSI, MOJIEH ra3a, )KUJKOCTH
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U TBEPJOro (KPUCTAIUIMUYECKOTrO0) Tela, UIeabHbIN ra3, TOUEUHBbIH 3aps]], OJHOPOIHOE
JIIEKTPUYECKOE IOJIE;

pa3nuyath YCioBUS (IpaHUIbI, O00JACTH) NPUMEHMMOCTH (PU3UUYECKUX 3aKOHOB,
NOHMMATh BCEOOIMI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
WCIIOJIb30BAaHNUS YAaCTHBIX 3aKOHOB;

AQHAJIM3UPOBAaTh W OOBACHATH MEXAaHWYECKHE IPOLECChl M SBICHHS, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBYDKEHUS, (POpPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO JIBUXKEHUS, MpPeoOpa3oBaHUs
["anunes i1 CKOPOCTH U IepeMeleHus, 3aKOHbl HBI0TOHA, IPUHIMIT OTHOCUTEIIBHOCTH
lNanuness, 3aKOH BCEMHPHOTO TATOTEHWS, 3aKOHbl COXPAaHEHHs HMITyJbCa H
MEXaHUYECKOH 3HEepruu, CBs3b PabOThl CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOH SHEprHH,
YCIIOBUSI paBHOBECUS TBEPAOIO Teja), NMPU STOM HCIOIb30BaTh MaTEMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS IPUMEHUMOCTH (U3NYECKHX 3aKOHOB:
npeoOpa3oBaHuii [anuies, BTOPOro M TpeTbero 3akoHOB HbIOTOHa, 3aKOHOB
COXPAHEHHUs UMITYJIbCA U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;
aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCHl U SIBJICHUS, UCIOJIb3YsI OCHOBHBIE
nonoxennuss MKT u 3aKk0oHBI MOJIEKYJIAPHOH (PU3UKU U TEPMOTMHAMUKH (CBS3b 1aBJICHUS
WJICAJIBHOTO Ta3a CO CpeJHEW KWHETHYECKOM HHEpPruerd TEIUIOBOTO JBHXKEHUS U
KOHLIEHTpaLel ero MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUYECKOU
SHEPTHEeN TEIJIOBOTO JBHKEHHS €ro 4YacTHIl, CBS3b JABJICHHUS MJICAIBHOTO rasa ¢
KOHIICHTpaLMeN MOJIEKYJ M €r0 TeMIIepaTypoi, ypaBHeHHe MeHnneneeBa—Knaneipona,
NEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YHEPIHH B TEIUIOBBIX IIPOLIECCAX),
IIPH 3TOM HCIIOJIB30BAaTh MAaTEMATHYECKOE BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHMsI MeHeneesa—KnanenpoHa;

AQHAJIM3UPOBaTh U OOBACHATH AIEKTPUUECKUE SBICHMS, MCIIOJIb3ysl OCHOBHBIE
MOJIOKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAaHEHHsI 3JIEKTPUUECKOIo 3apsia,
3akoH KyJioHa, NOTEHIIMAIIBHOCTB 3JIEKTPOCTATUYECKOIO MOJIs, IPUHIIUII CYTIEPIIO3ULIUN
ANEKTPUYECKUX TTOJIEH, ITPU TOM YKa3bIBas yCJIOBUS IPUMEHUMOCTH 3akoHa KyiloHa, a
TAK)K€ NPAKTUYECKH BA)KHbIE COOTHOLIEHMs: 3aKOHbI OMa Ul ydacTKa LeNH U JUIs
3aMKHYTOH dJIeKTpHUYecKo 1emnu, 3akoH Jxoyns—Jlenna, npasuina Kupxroda, 3akoHbI
dapanes 175 3IEKTPOIIN3A);

OINUCBIBATh (U3NYECKHUE MPOLECCHI U SIBICHUS, HCIIOJIb3Yysl BEJIMUMHBL: II€pEMEIICHNUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CWJIbI, JaBJICHHE,
NOTEHIMAJbHAS YHEPIus, KUHETUYECKas SHEprusi, MeXaHWdeckas SHeprusi, pabdora
CHJIBI, IEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUIIA TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHUS,
MOIITHOCTb, SHEPIHs B3aMMOICHCTBHS Tela ¢ 3eMIIENH BOJIU3U €€ TOBEPXHOCTH, YHEPIUs
ynpyroi aegopManuu MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIeparypa
Tesa, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSISI SHEPT s U1€AIbHOTO OJTHOATOMHOTO I'a3a,
paboTa uaeanbHOTO ra3a, OTHOCHTEIbHAs BIAXXHOCTh Bo3ayxa, KIIJ| upeanbHOrO
TEIJIOBOTO JABUIaTElsA; JIEKTPUYECKOE I10JIE€, HAIPSIKEHHOCTD JJIEKTPUYECKOIrO I0JI,
HaNpPsHKEHHOCTH TOJISI TOYEYHOTO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMe W B
JUDJICKTPUKE, TMOTEHLMAN DJIEKTPOCTATUYECKOrO II0Js, PAa3HOCTh IIOTEHIUAJIOB,
ANEKTPOJABIIKYLIAs CWJIA, CWJIA TOKA, HAIPSDKEHUE, MOLIHOCTH TOKA, JIEKTPHYECKAs
€MKOCTB IZIOCKOI0 KOHIEHCATOpa, COIPOTUBIICHUE YYaCTKa LEIU C I0CIEA0BATEIIBHBIM
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U TapajulelIbHbIM COEAMHEHHEM PE3UCTOPOB, SHEPrus AJIEKTPUYECKOro MO
KOH/ICHCATOPA;

00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3UUECKUX SIBIICHUN: MEXaHUYECKOE JBUKECHUE,
TEIUIOBOE JBMKCHHE YACTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE IBUKECHHE,
muddy3ns, UcTapeHue, KUTIEHWE W KOHACHCAIWS, TUIABIICHHE W KPHCTAJUTU3AINS,
HANPaBIEHHOCTh  TEIUIONepeaaun, JJCKTpU3alus Tel, SKBUIOTCHUIUATbHOCTh
MOBEPXHOCTH 3aPsKEHHOTO TIPOBOTHHKA;

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OIHOW (DM3MUYECKON BEIWYHHBI OT JIPYToMl C
UCTIONIb30BAaHUEM TIPSMBIX HW3MEPEHUH, TpH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHPOBATh PE3yJbTATHl MOJYYCHHONH 3aBUCUMOCTH (PU3NICCKUX BEIMYWH B BHIC
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTEH W3MEpPEHMM, AellaTh BBIBOJBI IO
pe3yJbTaTaM MCCIIE0BAHNUS;

MPOBOJNTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPU 3TOM BHIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHS, OICHUBATh aOCOJIOTHBIE W OTHOCUTEIIHHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

MIPOBOJIMTH OIIBITHI IO MTPOBEPKE MPEIIOKECHHON TUTIOTE3bl: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyYE€HHBIE PE3YyJIbTaThl U
JIeaTh BBIBOJI O CTATyCE MPEII0KEHHON THIIOTE3bI,

coOmofaTh mpaBuia 0e30MacHOro TpyJa MpU MPOBEIECHUU HCCIEIOBAHUNA B paMKax
y4e0HOT0 JKCTIEepUMEHTa, MPAKTUKyMa M y4eOHO-HCCIENOBATENbCKOW W TMPOEKTHOM
NESATETPHOCTH C WCIOJIB30BAaHUEM W3MEPHUTEIBHBIX YCTPOWCTB M J1TAOOPATOPHOTO
000py10BaHuUS;

permarh pacyETHBIC 33J1a9H C SIBHO 33JJAHHOW M HESIBHO 3aJaHHON (PH3UIECKOM MOJICITBIO:
HA OCHOBAaHMM aHaJI3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3UUECKOW MOJENH,
OTBeUarolel TpeOOBAHMSIM 33/1a4H, TPUMEHATH (POPMYIIBbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPHUU TIPH HCIIOJIB30BAHMH MAaTEMaTHYCCKUX METOJIOB
pelleHrs 3aJady, NPOBOJAUTH pacuéThl Ha OCHOBAHMM HMEIOIIMXCS JAaHHBIX,
AHAM3UPOBATh PE3YJIBTaThl M KOPPEKTUPOBATH METOABI pEIICHHS C YYIETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBeHHBIC 3a7]a4i, TPeOYIOIe MPUMEHEHUS 3HAHUIA U3 Pa3HBIX Pa3JIelioB
Kypca (pu3mKu, a Takke HHTETpallMd 3HAHUW U3 APYTHX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IMKJA: BBICTPAMBATh JIOTMUECKYIO IIETIOYKY PACCYXXICHHH C OMOpod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUE SBIICHHSI,

UCIIOJIb30BATh TEOPETUUYECCKUE 3HAHUS NSl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB paOOThHI
W3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTUICCKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHCHHWE INIPOIECCOB OKPYKAIOMIETO MHPA, B pPAa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

AHAIM3UPOBATh W  OICHUBATH IOCICICTBUAS OBITOBOH W  MPOW3BOJCTBCHHOMN
NEeSATENbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MYECKUMHU IMpolleccaMu, C TO3UIUN
IKOJIOTHUYECKOM 0€301MacHOCTH, MpeICTaBICHUMA 0 parroOHAIEHOM
MIPUPOJIONIONH30BAaHUH, a TAKXKE Pa3yMHOM HCIIOJNB30BAaHUU JIOCTMDKCHUH HAYKH U
TEXHOJIOTHI 17151 TaJbHEeHIIIero pa3BUTHS Y€I0BEYECKOT0 00IIeCTBa;

MIPUMEHSATH Pa3JINYHbIC CTIOCOOBI paboThl ¢ HHPOPMANHEH (HU3NIECKOTO COACPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJNOTHUH, TMPU ITOM
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HCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTHHU AJIs TIOUCKA, IepepaboTKu
U TIPEABSBICHUS YYeOHON U HAYYHO-TIOMYJISIPHON HMH(DOPMALIMH, CTPYKTYPUPOBAHUS H
MHTEpIpeTanuy WHPOPMAINH, TOTYYCHHON U3 Pa3IMYHBIX MUCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh MOJyYyaeMyr0 MHGOpPMAIMIO U OICHHBATh €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUM, TaK M Ha OCHOBE aHAJIM3a HCTOUYHUKA WH(OPMALINY;
MPOSBISATh, OpraHUW3allMOHHBIE ¥ TO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TpoIecce BBINOJIHEHUS TNPOEKTHBIX M ydeOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTe B Trpynne ¢ HMCHOJHEHHWEM pa3IMYHBIX COLMANBHBIX POJIEeH, IIAHUPOBATbH
paboTy TpyMIbL, paIMOHAIBFHO paCHpEAesaTh JACATEIBHOCTh B HECTaHIApPTHBIX
CUTYallUsX, aJleKBaTHO OIICHUBATh BKJIAJ KaXKIOTO U3 YYACTHUKOB T'PYIMIBI B PEIICHUE
paccMaTpuBaeMoil mpoOIeMBI;

OpOSIBIATE MOTHBalMIO K  Oyaymed npodeccHOHanbHOM — AEATeNbHOCTH IO
CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPODUIIS.

K xoHny oOyuenust B 11 Knacce npeMeTHbIE pe3yJbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

NOHUMATh pPOJb (PU3MKKM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, coluanbHOW U
THYECKOU cdepax IesTeTbHOCTH YeNIOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOM
Hay4YHOH KapTUHE MUpPA, POJIb ACTPOHOMUU B MPAKTUUYECKOHN J€ATEIbHOCTH YEJIOBEKA U
JalbHEHWIIEM  HAy4YHO-TEXHUYECKOM  pa3BUTHM,  3HAYEHHE  OIHUCATENIbHOM,
CHUCTEeMaTH3UPYIOLIeH, OOBICHUTENbHON W MPOTHOCTHYECKON (PYyHKIMHA (u3nYecKon
TEOPUH — DIIEKTPOAMHAMHUKH, CHEIMAIbHOH TEOPHUH OTHOCHUTEJIBHOCTH, KBAaHTOBOMH
¢bu3uku, ponb GuU3NUEcKoil Teopun B (OPMHUPOBAHUM HPEICTABICHUNA O (HU3MUECKOM
KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHbI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HaYUYHBIX NPEACTABIECHUI O IPUPOJIE;

pa3nuyaTh yCI0BUSA IPUMEHUMOCTH MOJIENEH (PU3NYECKHX TE U MPOLIECCOB (SIBICHUM):
OJIHOPOAHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE II0JIA, T'apMOHMYECKUE
KoieOaHus, MaTeMaTHUYECKUH MAasTHUK, MACAJIbHBIA MNPYXUHHBIH  MasTHUK,
rapMOHHUYECKHE BOJIHBI, HJI€AJIbHBIN KOJIeOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJEIeH
aToOMa, aTOMHOTO $1/ipa ¥ KBAHTOBOM MOJIENIH CBETA;

pa3nuyath YCiOBUS (IpaHUIbl, 00JacTH) NPUMEHMMOCTH (PHU3UUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMI XapakTep (yHAaMEHTAIBHBIX 3aKOHOB M OIPAaHUYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLECCHl M SIBICHMSA, HMCIIONB3YS
OCHOBHBIE TOJOXEHUSI M 3aKOHbl JJEKTPOJMHAMHKM U CHEIHabHOM Teopuu
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs IEKTPUUYECKOro 3apsia, cuiaa AmIiepa, cuia
Jlopeniia, 3akoH SJIEKTPOMArHUTHOW WHAYKIWH, mnpaBwio Jlenma, cBa3p JO/IC
CaMOMHJIYKIIUU B 3JIEMEHTE 3JIEKTPHUUECKOH LIETIH CO CKOPOCThIO U3MEHEHHSI CHUJIbI TOKA,
MOCTYJIaThI CIIEUATEHON TEOPUU OTHOCUTEIBbHOCTH DWHIITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJb3Ys TOJI0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OuHIITEeNHHA a1 Qorodddexra, mepBbld U BTOPOil
MOCTYJIaThl bopa, MPUHIUIT COOTHOIIECHUST HEeONpeaeIeHHOCTeH [ elizenOepra, 3aKOHBI
COXpaHEeHMsI 3apsA0BOr0 M MAacCOBOTO YMCEN U SHEPIMH B SJICPHBIX PEaKLUAX, 3aKOH
PaZMOaKTUBHOTO pacrmaja);
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OMHCHIBATH (PU3UUECKHE TPOIECCHI U SIBICHUS, UCTIONB3Ys BEIMUYUHBL: HAMPSHKEHHOCTH
AIIEKTPUYECKOTO TOJISA, TOTEHIUAIT AJIEKTPOCTATUIECKOTO MOJIS, Pa3HOCTh MOTEHIIHAJIOB,
AJICKTPOJIBIDKYINAS CHJIA, WHAYKIMS MArHUTHOTO ITOJII, MAarHUTHBIA ITOTOK, CHJIA
AwMriepa, UWHAYKTUBHOCTb, OJIIEKTPOJBIDKYyINAs CHJIA CAMOWHIYKIMH, DHEPTUs
MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM, PEIISTUBUCTCKUN UMITYJILC, TIOJTHASI SHEPTHS,
HHEPrusi MOKOsi CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YHCIIO U
3apsif siApa, SHEPTHUs CBS3H SIPa;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: DJICKTPOMArHUTHAs
WHAYKIHS, CAMOMHIYKIIUS, pe30HAHC, HHTep(dEepEHIUS BOIH, TUGPAKIHUS, TUCTIEPCHs,
MOJIHOE BHYTPEHHEE OTpaxkeHue, potodnekrpudeckuid 3¢pdexT (hotoddpdekr), anbha- u
Oeta-pacmajsl siiep, raMMa-u3nydeHue siaep, Gu3nueckue MPUHIMIBI CIEKTPATIbHOTO
aHanu3a U paboThI Jia3epa;

OTIpEe/IeNIATh HANpaBlIeHUE MHIYKIIUHM MArHUTHOTO TOJI MPOBOAHHKA C TOKOM, CHIIBI
Awmriepa u cuisl JIopeHna;

CTPOUTh H300paK€HHE, CO3/1aBaeMO€ TIUIOCKMM 3€pKajoM, TOHKOW JIMH30U, U
PaCCUHUTHIBATH €T'0 XapaKTePUCTHKHY;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TOHATHS, TEOPUU W 3aKOHBI IS
aHanmu3a v 00BICHEHUS PU3NICCKUX TIPOIIECCOB, MPOUCXOISIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTeMaX, B MEKTaJIaKTHUECKON cpefie; BUKEHHsS] HEOSCHBIX Tell, SBOJIOIUH 3BE3T U
Bcenennoi;

MIPOBOJIMTH HUCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHHUIA, TPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTAThI
MOJTy9CHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJAC TpadUKOB C YUYETOM
aOCOJIOTHBIX ~ IMOTPEIIHOCTeH W3MEpeHU, JenaTb BBIBOJABI IO  pe3yibTaTtaM
UCCJICIOBaHMUS;

MIPOBOJIUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYUH, TPU 3TOM BHIOHpATh
ONTUMATBHBIA METOJ W3MEPECHHS, OIEHUBATh aOCOJIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHUIA;

MIPOBOJIMTH OTIBITHI IO MTPOBEPKE MPEIOKESHHON TUTIOTE3bl: INIAHUPOBAThH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJTyICHHBIC PE3yJIbTAThI U
JIeaTh BBIBOJI O CTATyCE MPEII0KEHHON THIIOTE3bI,

ONMCHIBATh METObI OJYUEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOmoaTh mpaBmia 0€30MacHOTO TpyJa NMpH MPOBEACHUM HCCIEIOBaHHN B paMKax
y4eOHOr0o 3KCIEepUMEHTa, MPaKTUKymMa U y4eOHO-HCCIIEI0BATENbCKOW M MPOEKTHOM
NESATENHbHOCTH C UCIOJIb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOWCTB M J1a0OPaTOPHOTO
000py10BaHuUS;

peliaTh pacu€THBIE 3a]]a9H C SIBHO 33JJaHHON U HESIBHO 33/IaHHON (DU3MUECKON MOJIETIBIO:
Ha OCHOBAHWM aHAJIM3a YCIOBHUS BBIOMpATh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOoBaHUSAM 3a/1ayM, IPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThI
bu3MYECKUX TEOPHUIl MPU MCIMOIB30BAHUN MaTEeMaTHUYECKUX METOJOB peUICHUs 3ajad,
MIPOBOJIMTH PacYEThl HA OCHOBAaHUH MUMEIONINXCS JTAHHBIX, AaHATTM3UPOBATh PE3YIIbTAThHI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM IMOJIyYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBeHHBIC 3a]jauM, TPeOYIONre MPUMEHEHUS 3HAaHUK U3 Pa3HBIX Pa3JIesioB
Kypca (pu3mKu, a Takke HHTETpallMd 3HAHUW U3 APYTHX MPEIMETOB €CTECTBEHHO-

31



HAay4YHOr'O0 IMKJIA: BBICTPAMBATH JIOTMUECKYHO LIETIOYKY PACCyXJIECHHU C OMOpol Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECCKUE SBICHHS,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TSl OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB PabOThI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKHUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MIPUBOIUTH MPUMEPHI BKIIaJa POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AHAM3UPOBATh U  OIEHUBATH TMOCNEICTBUS OBITOBO U  MPOW3BOJCTBEHHOMN
NEATeIbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (U3MUECKUMHU IIpolleccaMu, C TMO3UIUN
9KOJOTUYECKON 0e30MacHOCTH, MpeACTaBICHUI 0 palMOHAILHOM
MPUPOJONOIB30BAHIM, a TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUN HAyKU U
TEXHOJIOT U JIJIs TajbHeHIIero pa3BuTHs 4€JI0BEYECKOTo 00I1IeCTBa;

MPUMEHSTH Pa3UYHbIC CIIOCOOBI pabOTHI ¢ MHpOpMAIUEH GUNIECKOTO COJIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TMpU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE MHPOPMAIIMOHHBIE TEXHOIOTHH ISl TOUCKA, EPepaboTKH
U TIPEABSIBIICHUST YYCOHON M HAYYHO-TIOMYJISIPHON MH(DOPMAIIMH, CTPYKTYPUPOBAHUS H
MHTepIIpeTaluu UHPOpPMAIUH, MOTYYEeHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh TONyYyaeMyr0 WHGOpPMAIMI0 U OICHHBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIUXCS 3HAHWM, TAK M HA OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;
MPOSIBJISAITE OPraHU3allMOHHBIE M [IO3HABATEJIbHBIE YMEHUS CaMOCTOATEIbHOIO
MPHOOPETEHUsT HOBBIX 3HAHWNA B TIPOIECCE BBIMOJHEHUS TPOCKTHBIX M y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B TpyNme C HMCTIOJHEHHWEM Pa3IMYHBIX COIMATBHBIX POJIEH, MIAHUPOBATH
paboTy Tpynmbl, palHOHAIBHO paCHpelessTh MACSTeNIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJleKBaTHO OIICHUBATH BKJIAJl KAXJO0T0 U3 YYACTHUKOB I'PYMIIbl B PEIICHUE
paccMaTpuBaeMoi PoOJIEMBI,

NPOSIBIISATh  MOTHBAlMI0O K  Oyaymeid mpodecCHOHAIBHON — EATeTBbHOCTH  TIO0
CIIEUATTBHOCTSM (DU3UKO-TEXHUYECKOTO MPOHUIISL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3e/ioB U TeM (uudgpossbie)
Kontpoabubie | IlpakTHyeckue
n/n MPOrPaMMbI Bceero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Pa3nen 1. HAYUHBIN METO/J ITIO3SHAHUS IPUPOIbI
1.1 Hayunabeii MeTo MO3HAaHUS IPUPOIEI 6 bubmorexa HOK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznea 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K 10 1
HHEMATHEA https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.2 1
Jlunavmia 0 https://m.edsoo.ru/f16b68d7
2.3 Cratuka TBEPIOTO TEIA 5 1 bubmorexa HOK
' P https://m.edsoo.ru/f16b68d7
bu6nunoreka [JOK
2.4 1 1
3aKOHBI COXpPAHEHUS] B MEXaHUKE 0 httos://m.edso0.ru/f16h68d7
Hroro mo pazneny 35
Pazgea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYIIIPHOKHHETUUECKON TEOPHUH 15 1 bubmorexa HOK
' cno ONICKYTAPHOKHHCTIHACCKON TCOP https://m.edsoo.ru/f16b68d7
bu6nuoreka [JOK
2 T T 2 1
3 epMoiuHaMuKa. T eTrioBble MalTUHBI 0 https://m.eds0o.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

33 ArperatHble COCTOSIHMS BenlecTBa. Pa3oBbie 14 bubnnorexka [JOK
' EPEXOJIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3nen 4. 9JIEKTPOJIUHAMUKA
bubmuoreka [JOK
4.1 DIICKTPHHCCKOE N01C 24 https://m.edsoo.ru/f16b68d7
4.9 R . . 24 bu6nmmoreka [IOK
. OCTOSTHHBIN AJIEKTPUIECKUHN TOK htts://m.edso0.ru/f16h68d7
bubmuoreka [JOK
43 Tokit B pasTHHEIX cpetax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Pa3znen 5. PUSMYECKUM NIPAKTUKYM
. bubmuorexa [JOK
>1 Dusieckiit IPakTAKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazneny 16
PesenBHOE Bbe 10 bu6nmorexa [IOK
BHOE BpeMs
P P https://m.edsoo0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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11 KIIACC

KoimnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Koutpoabubie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
Pa3nen 1. 9JIEKTPOANHAMUKA
but6mmoreka [IOK
11 M 14
ATHITTHOC HOJE https://m.edso0.ru/39859ef1
but6mmorexa [IOK
1.2 13 1
DIEKTPOMATHHTHAs HHYKIUHA https://m.eds00.ru/39859ef1
Hroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bu6moreka [JOK
2.1 M 1
CXAMIMECKHE KONCOAN A 0 https://m.edso00.ru/39859ef1
but6mmorexa [IOK
2.2 15
DCKTPOMATHHTHBIC Konebanma https://m.eds00.ru/39859¢ef1
53 MexaHudeckue U 3J1€KTPOMarHUTHBIE 10 1 bubnuorexa LIOK
' BOJIHBI https://m.edso0.ru/39859ef1
but6mmorekxa [IOK
24 25 1
Oritica https://m.edso0.ru/39859¢ef1
Hroro no paszneny 60
Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
bu6moreka [JOK
31 Octoer CTO > 1 https://m.edso00.ru/39859ef1
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Hroro no pazgeny 5)
Pasznen 4. KBAHTOBAS ®U3UKA
but6mmorekxa [IOK
4.1 K - 7 1
OPHYCIYIHPHOBOMHOBOI AYATHEM > https://m.edsoo.ru/39859ef1
bub6mmoreka [JOK
4.2 Dusika atoma ° https://m.edso00.ru/39859ef1
43 ®u3uKa aTOMHOTO SA/Ipa Y AJIEMEHTAPHBIX 5 bubmuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859¢f1
Hroro no paszneny 25

Pa3peua 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 12 Bubmmorexa LIOK
' P P https://m.eds00.ru/39859¢f1
Hroro no pazueny 12
Pa3zaen 6. PU3NYECKUM MPAKTUKYM
bubmuorexa [JOK
6.1 ) 7 16 16
VISHICCIII TpAITHEYM https://m.edso0.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOLIEE NIOBTOPEHHUE
Cucremaruzanys 1 00001eHne
71 MIPEAMETHOTO COJEPKAHUS U OIbITA 15 bubnuoreka [JOK
' JCSITeIbHOCTH, IPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydeHun kypea ¢pusuku 10 — 11 kiaccos
Hroro no pazgeny 15
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PezepBHOe Bpems

10

but6mmorexa [IOK

https://m.edso0.ru/39859¢ef1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

o ®msuka, 10 kmace/ Msikumes I'.4., bByxosues b.b., Corckuit H.H. mon penakmueit

[MapdenTtreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue

» ®usmka, 11 kimacc/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nion penaknueit

[MapdenTtreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemnienney

METOJUYECKUE MATEPUAJIBI JIUISA YYUTEJIA

1.

®usuka. 10 knacc. YueOHuUK a7 0011€00pa3oBaT. OpraHu3aliii ¢ IpUIIL.HA 3JIEKTPOH.
HocuTene: 6a30Bblii U npoduibHbI ypoBHH/ ['.51. Mskues, b.b. Byxosues, Corckuit
H.H./ M.: IIpocsemienue, 2020.

Kynepureiin 10.C. @usuka. JuddepeHimpoBannbie KOHTPOIbHbBIE Pa0OTHL.7-
11kmacc.CII6.: U3a. oM «Centsiopey, 2015.

Ousnka. «KOHCTPYKTOP» CAaMOCTOSTENILHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kacchr:
nocobue s yuurenei oomeoodpasosart. yupexnenuit/ C.M. Annpromeukus, A.C.
Cnyxaesckuii.- M.: [Ipocsemenue, 2018.

Co6opnuk 3anau o ¢pusuke. 10-11 kmaces! (k yueonukam I'. 5. Msxumesa u.ap.) — M.:
Ok3amen, 2019.

Co6opnuk 3anau o ¢uzuke 1t 10—11 kaaccsr: mocodue aist yqanmxcsi oo1meoopazosar.
opranu3zanuii: 6a3osslii u npodui. yposuu / H.A. [Tapdentrea.- 5-¢ uzn. M .
[Ipocemenue, 2017 r.

®usuka. 3agaynuk. 10-11 ki.: [Tocobue ais odbmeoOpazoBat. yupexaeHuit / PeiMkeBuy
A.II. - M.: Ipoda, 2019.

TemaTnyeckre caMOCTOSTENbHBIC U KOHTPOJIbHBIE paboThI 1o ¢usuke.10 kmacc. / O.U.
I'pomrieBa.- M.: Dk3amen, 2017.

A.I1. PermkeBuu. CoopHuUK 3ama4 o ¢puszuke. Mocksa, [Ipoda, 2017 r
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10.

11.

12.

13.

14.

®poHTaNbHBIE TabopaTopHble paboThl Mo (usuke B 7-11 kinaccax
o01meo0Opa3oBaTenbHbIX yupexaeHusx: Ku. mis yuurens / B.A. Bypos, F0.U. luk, b.C.
3BOpBIKUH U Jp.; oA pel. B.A. Byposa, I'.I'. Hukudoposa. - M.: Ilpocsemienue: Yueb,
wrT., 2015

Konudukarop 3memMeHTOB conepkaHus U TpeOOBaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB 00111e00pa30BaTeIbHbIX YUpexaeHuil i nposeaenus B 2024 roxy
eauHoro rocyaapctseHHoro sk3amena no ®U3UKE. JI. A. Kupuk. ®usuka

COOpHHK caMOCTOSITEBHBIX U KOHTPOJIBHBIX paboT. Mocksa «Mnekca» 2019 r.
®usuka. 10 K1acc: TEXHOJIOrMUYECKUE KapThl YPOKOB 10 yueOHuky I'.51. Mskumesa, b.b.
Bbyxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareituenko.- Bonrorpaa: Yaurens.
2019.

I'.B. Mapkuna ®@usuka 10 xnacc. [Toypounsle miansl o yueouuky I'.51. Mskuiesa,
b.b. byxoBuesa. B.: Yuurens, 2020.

COOpHHK TECTOBBIX 33JaHUH JJIsI TEMAaTHYECKOT'O M UTOTOBOTO KOHTpouis. Pusuka 10

knacc. M.: «Muremnext-Lentp», 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.bu6uoteka LIOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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