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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE CpeHEro o0IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pazoBaTENbHOW MPOTpPaMMBI,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yuérom QenepanbHOil paboueil mporpaMmbl
BoctitaHus u KoHuenmmu npenogaBanus yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHBIX
opranmzanusix  Poccuiickoit @enepanuu, peaNM3yOIMMX OCHOBHBIE  00pa30BaTEIbHBIC
[IPOrpPaMMBI.

[Iporpamma 1o ¢usmke ompenenser 00sg3aTeNbHOE IPEIMETHOE  COJIEpIKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMeTa ¢ y4TOM MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuatomuxcs. [Iporpamma o ¢pusnke 1aét npeacTaBieHrue o TEesX,
CoJIep’KaHuu, oO1Iel cTpaTeruu oOyueHus, BOCIUTAHUS U pa3BUTHUsI OOyJarOIINXCSl CPEACTBAMHU
yauebHoro npeamera «dusnka» Ha yriayOaEHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOia€HHOrO YpPOBHSI MO3BOJISIET pEaJU30BaTh 3aJlaud
npodeccnoHaIbHON OpHEHTAlUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHMSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIE
HEOOXOUMBI IS TPOAOJDKEHUST oOpa3oBaHMs B  OpraHM3alUsaX MpoQecCHOHAIbHOrO
00pa3oBaHUs M0 PA3INYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mo ¢usuke ompenensrorcs IUIaHUpYeMble Pe3yabTaThl OCBOEHHUS Kypca
(u3MKHN HA yPOBHE CpeTHEro 001Iero 00pa3oBaHUs: JUYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIE
(ma yriryosniéHHOM ypoBHE). HaydHO-METO1010THYeCKO OCHOBOM 11 pa3pabOTKX TPEeOOBAHMMA K
JMYHOCTHBIM, METANpeAMETHbIM M MPEIMETHBIM pe3yabTaTaM oOOy4arolluXcs, OCBOMBILUX
nmporpaMMmy 1o (U3MKE Ha ypOBHE CpPEIHEro oOIiero oOpa3oBaHUs Ha yriayOJIEHHOM ypOBHE,
SBJIICTCSI CUCTEMHO-JESITEIbHOCTHBIN MOAXO0/.

[Iporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE Pe3ysIbTaThl OCBOEHHS Kypca (PU3UKH Ha yriIyOJEHHOM YpOBHE, B TOM UHUCIIE
IIPEIMETHBIE PE3YJIbTAThl IO TOAaM O0yUYEeHHUS;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rojaM oOydeHus.

[Iporpamma 1o ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXET ObIThb HCIOJIb30BaHA
YUUTENAMU (U3UKU 17151 COCTABIICHUS CBOUX pabOUUX IPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IPEJOCTaBIIET BO3MOXHOCTH JUIsI pEIM3alUd  PA3IUYHBIX METOAMYECKMX IOJXOJ0B K
IIPEIo1aBaHuI0 (PU3UKH Ha YIIIyOJIEHHOM YPOBHE ITPH YCIOBUU COXPAHEHUS 00s13aTeIbHON YacTu
coJiepKaHus Kypca.

dusmka Kak Hayka o Haubosiee oOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIAs B KAYeCTBE y4eOHOTO
IpeaMeTa B ILIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXarollleM MUpE.
HIkonbHBIH Kypc ¢(U3MKM — CcHCTEMOOOPA3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IIPEMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosab3oBaHue U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpeNenuyio XapakTep M OypHOE pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHS HOBBIX
MaTepualioB C 3aJaHHBIMU CBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaromerocs, B GOpMUpOBaHUE YMEHUN
MPUMEHATh HAyYHbBII METO/1 IO3HAHUS MPH BHINOJIHEHUU UMHU YI€OHBIX UCCIIEOBAHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOXKEH PSl UACH,
KOTOPbIE MOKHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEN KypC SABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoesn 2enepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca pU3suku oObeAMHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusieTcs (OpMUpOBaHHE NPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTaApPHOTO
NoTeHIana (pu3mIecKor HayKu, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoesa npuxnaonoii nanpaenennocmu. Kypc bvzuku yriay0ia€éHHOTO ypOBHS IIPEANoaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTWUYECKUX TMPUIOKEHUH H3ydEeHHBIX
Teopuil M 3akoHOB. Ilpu 3TOM paccmaTpuBalOTCd Ha YypOBHE OOIIMX MpPEICTaBICHUM U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBAIIEHHBIX IKOJIOTMYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a Takke 00CyX AeHUsI Tpo0IeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnne coaepkaHus MPOrpaMMbl MO (PU3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIMIAX
CUCTEMHO-AEITEeIbHOCTHOTO NoaxoAa. [y Gu3uKky peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIEro ¢akTopa
yaeOHoro npouecca. /s yriayOnEHHOTo YpOBHS —3TO CUCTEMA CaMOCTOSITENIbHOTO YYEHHUECKOTO
AKCIEPUMEHTA, BKJIIOYAIONIEr0 (PPOHTAJIBHBIE YYEHUYECKHE ONBITHI MpPU H3YYEHHHU HOBOTO
Marepuana, JJabopaTopHbie padOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOJKHBI JBa crocoda
peanuzanuu GU3NUECKOro NpakTUKyMa. B mepBoM citydae mpakTUKyM MPOBOJAUTCS MO0 B KOHIIE
10 u 11 xaccoB, MO0 MOCIIE MEPBOTO M BTOPOTO MOJYTOAWH B KOKIOM M3 ATHX KilaccoB. Bropoi
crnocobd — 3TO MHTerpauus padoT MpakTHKyMa B CHCTeMY JabopaTOpHBIX padoT, KOTOpbIE
MPOBOJATCS B Mpollecce H3ydyeHus pasaena (Ttemsl). [Ipu sTom moa paboTamu mHpakTUKyma
MMOHMMAETCS CaMOCTOSITEIbHOE HCCIIEJOBAHHE, KOTOPO€ TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOTr0, 06001IEHHOTO BHJIa 6€3 MOIIAaroBOM HHCTPYKIUH.

B nmporpammMe no ¢usnke cuctemMa ydeHHYECKOro IKCIEPUMEHTa, TabopaTopHbIX padoT U
MIPaKTUKyMa MPEeJCTaBICHA €IUHBIM MepeyHeM. BoIOOp TeMaTHKu Ui 3TUX BUIOB YICHHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
OCOOCHHOCTEHl MOYPOYHOIO TUIAHUPOBAaHUS M OCHamleHus kaOuHeTa ¢usuku. Ilpu sTOM
obOecrieunBaeTcs OBJaJeHHE OOYUYAIOUIUMUCS YMEHUSIMH TPOBOJUTH MPSMbIE M KOCBEHHBIE
W3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (M3UYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUId pacu€THBIX 3a7ad IPHOPUTETOM SIBIISIIOTCS 3aJaud C SBHO 3aJaHHOM M HEABHO 3aJaHHOU
¢bu3n4ecKoil MOIeNbI0, MO3BOJISIOIINE IPUMEHSATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazliesia Kypca, TaK M HMHTErpUpys NPHUMEHEHUE 3HAHUN W3 pas3HbIX paszaenoB. [l
KayeCTBEHHBIX 3a/ay TMPHOPUTETOM SBISIOTCS 33JaHusl Ha OOBsSCHEHHE/NpeJcKa3aHHe
npoTeKaHust GU3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tmporecca Kypc (U3MKH yriIyOJIEHHOTO YpPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH HM3y4yaTbCs B YCIOBHUAX IpEIMETHOrO KabuHera. B kaOunere
(bU3MKN JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /ISl BHITIOIHEHUS YKa3aHHBIX
B Iporpamme 1o (U3UKE YIEHHIECKHUX OIBITOB, TAOOPAaTOPHBIX paboT U paboT MpaKTHKyma, a
TaK)Xe JEMOHCTPAaLMOHHOE 000pyI0BaHUE.

JlemoHcTpaionHoe obOopynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U 00ECIeUMBACT MOCTAHOBKY IEPEUYMCIEHHBIX B MPOTPaMMeE I10
¢u3MKe KIIOYEBBIX JEMOHCTpAMN /JIsi HMCCIEJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INMPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB M OOecreuyuBaeTcsi B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaroniuxca. TeMmarnyeckue KOMIUIEKTHI J1IaDOpPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIh30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIEC IIU(PPOBHIX JTAOOpaTOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHME UHTEPECA U CTPEMIICHUS 00YJarOIIMXCSl K HAYYHOMY M3Y4EHHUIO TPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJ€ T[O3HaHHd U  (QOpMHUpPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(¢hopMHpOBaHHE HAyYHOTO MHPOBO33pPEHUSI KaK pe3yjbTaTa H3yuyeHHUs OCHOB CTPOEHUs
MaTepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHHE YMEHHMH OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUM U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE NMPEACTABICHUIN O POJIM (PU3UKH JUI pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTaBIEHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTIbHON
NeATeNbHOCTH, CBSI3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lenel oOecrneunBaeTcs pelIeHHeM CIEAYHIOIIMX 3a/Jad B Ipolecce
U3yudeHHs Kypca GU3UKU Ha YPOBHE CpeIHEro oo1iero oopa3oBaHusi:

IpuoOpeTeHue CUCTEMbl 3HaHUH 00 OOWMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO GU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPO(U3UKH;

(bopMupoBaHHE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB peIIeHUs PA3JIMYHBIX 33aJau C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJpPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3JaHue (PU3MUECKOW MOJIeNH, aJeKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33]a4 NHKEHEPHOT'0 XapaKTepa;

MOHMMaHUe (PU3NYECKMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTENIBHOIO IUIAHUPOBaHMS U MNpPOBENEHUS (DU3MUECKHX
SKCMEPUMEHTOB, aHalW3a W MHTepIpeTanuy HWHPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEAO0BATEIBbCKOM, TBOPYECKOM
JeATeIbHOCTH;



pa3BuTHE HHTEpeca K chepaM IpoPecCHOHATBHOM AESITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBercTBum ¢ TpedoBanusimu @PI'OC COO yriyOnéHHbIi ypOBEHb H3Y4EHUS yUeOHOTO
npeamera «Pu3nka» Ha YpOBHE CpeaHero odmiero oOpa3oBaHusl BRIOMpPAETCS 0OyYaOIIMMHUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OOpa30BaHUS M0 CHEHHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
pohuIIsL.

Ha u3ydenne ¢pusuku (yriyOn€HHBIN yPOBEHb) HA YPOBHE CPEAHEro 00IIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kiacce — 170 vacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipemaraemslii B mporpamme 1o (Gpu3uKe nepedeHb JIa00paTOPHBIX M MPAKTHYECKUX PadOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeAeHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromnXCs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo MO3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUS MpUpoabl. HabnroneHne u SKCriepuMeHT B
busuke.

Crnioco0bl n3MepeHns (U3NYECKUX BEIHMYMH (QHAJIOTOBBIE U IH(POBBIE WU3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYecCKUX BeIUUUH (a0COIIOTHASE U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUH M MPOLIECCOB (MaTrepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UIeATbHAS KUJIKOCTh, UACAIBHBIN ra3, TOUEUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopunvie padomoi, npaKmuKym.

N3mepenue cuibl TOKa M HAPsDKEHUS B MU MOCTOSIHHOTO TOKA P MOMOIIIM aHAJIOTOBBIX
1 HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoil Jaboparopuein no ¢usuke. [Ipumeps! n3mMepeHus QU3NIECKUX
BEJIMYHH TP MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanndyeckoe aABMKEeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3a7ja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBLHON TOYKH, UX NMPOEKLUUHU HA OCH CHCTEMbI KOOpAMHAT. CII0’KEHHE NEPEMEILECHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOJIMHEWHOE JBIKEHHE. 3aBUCUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUaIbHOW TOUKH OT BPEMEHU U UX TpapUKH.

CBoboaHOe najseHue. Y cKkopeHue cB000iHOro najieHus. Jpmxkenue tena, OpoIleHHOro Hojq
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHONW TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonuueliHoe nBukeHuE. J[BUKEHUE MaTEpUAIbHONW TOUKH 10 OKPYKHOCTHU. YTJIOBAas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHT€HIMATBbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHudyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHUIOMETP, IBUKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE ITepejaul, CKOPOCTHbIE JTU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl 0TCUETA, WILTKOCTPALis] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccneI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne CkopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH MBUKEHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
cUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO ONPE/IENICHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus pu NpsMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBH)KEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHusl (PEKOMEHI0BaHO KCI0JIb30BaHUE HU(PPOBOH
nabopaTopun).

N3ydenue nBuxkeHUs Tena, OpOLIEHHOrOo ropu30oHTanbHO. [IpoBepka rumoressl o MpsiMoit
MIPONOPIMOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeIa.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € TOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOJa OOpalieHHs] KOHHYECKOTo MasTHHUKAa OT €ro
rapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTeMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMn cynepno3uiyu cui.

Bropoii 3akon HeroTOHA 1j11 MaTepuaaIbHON TOUKH.

Tpetnii 3akoH HproTOHA 119 MaTepuaibHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCCHhI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoi MmUpOThl. JIBIKeHHEe HEeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIIEerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS M CUIa TPEHHUS IOKOS.
Kosddunument tpenus. Cuna conpoTHBIEHUS NpPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['ugpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpOHMCTBA M TEXHOJIOTMYECKHUE IMPOLECChl: MOAUIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHUATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX HLWJIMHIPOB WM WHIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJILHO HENHEPIUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOLIEH MPUITIOKEHHBIX K T€NY CHJI C IPOU3BEACHUEM MAaCChI TEJIa
Ha €r0 YCKOPEHHUE B MHEPLMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

Hesecomocrts.



Bec Tena npu yckopeHHOM NOIBbEME U NAJCHUH.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BIDKEHHS OpyCKa I0 HAKIOHHOM
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

N3yuenune nBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIErKuid OJI0K.

N3mepenue kordduiirieHTa TpeHUs M0 BETWYUHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Fip(N).

WccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenune nBmkeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpallaTelbHOE JBWKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InNuyHOE PAaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTyarbie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit 3xkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

KonctpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/Ib ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 Mexanuke.

NMnynbc maTepualibHOM TOYKH, CUCTEMBl MaTEpUANbHBIX ToueK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTa
HMITYJIbCAa B UEHTPAIbHBIX MOJIAX.

PaGota cunbl Ha ManoM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
paboThI CUJIBIL.

MOoOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTepPUAIbLHON TOUKH.

[loTreHuunanpHble U HEMOTEHUHMANbHBIE CUibl. [loTeHnuanbHas sHeprus. [loTeHuumanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMaNbHAs dYHEPrUs Telda B OJHOPOJIHOM



rpaBUTalMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B PAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH M BHE I1apa). Bropast kocmudeckasi CKOpocThb. TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHMYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHymiM i MACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKOHN DHEPTUN.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PabOTHI.

B3anMHbIe npeBpalleHnss KHHETHYECKOW Y TOTEHIMAIBHOW SHEPTUI PH IEUCTBUU HA TEJIO
CHUJIBI TSDKECTH U CHUJIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipu CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenune nmnynsca Tena no TOpMO3HOMY IYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOIIISI U MOTITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJa C UMITYJTBCOM CHJIBL.

HccnenoBanue coxpaHeHUs: HMITyJIbCa IPU YIPYTOM B3aUMOJICHCTBHH.

N3Mepenne KWHETUYECKOW SHEPTUM TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHME N3MEHEHHS MOTCHIIMAIEHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/asipHasi pu3uKa U TEPMOAUMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopu.

OCHOBHBIE TIOJOKEHHsSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienn CTPOCHUSI Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEI[ECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoJiekyn (atomoB). KommdecTBo
BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenb naeanbHOro ra3a B MOJEKYJIIPHO-KMHETHUECKOW TEOPHH: YACTUILIbI ra3a IBUKYTCS
Xa0TUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconroTHas TeMIieparypa
(mkana Ttemmepatyp KenpBuna). 3akon Janerona. M3omporecchl B HOEalbHOM Tra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BeriecTBa. [ paduueckoe mpeacraBieHne U30MpPOIECCOB: U30TEpPMa,
n30xopa, u3obapa.

CBs13b MEXK 1y IaBJICHUEM U CPEHEN KUHETUYECKOM SHEPTUEN OCTYNaTeIbHOTO TEMIOBOTO
JIBUKEHHS MOJIEKYJ MEaTbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TeOpUr
UJIeabHOTO Ta3a).

Cesi3p  aOCONIOTHOM  TeMmepaTypbl TEPMOJAMHAMUYECKOW CHCTEMBI CO CpeaHel
KHMHETUYECKOM 3Heprueil NocTynaTeIbHOrO TEIIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHudeckne yCTpOCTBA M TEXHOJOTHYECKHE TIPOIECCHI: TEPMOMETP, OapoMerp,
MOJIy4eHUEe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHUIl BELIECTBA.

Moiens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoposuk ¢ 3amuchio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddys3us xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYII.

Mogenu KpUCTAIITMYECKUX PEIIETOK.

Habmronenue u riccnenoBanue U30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.

HccnenoBanue npoiiecca yCTaHOBIEHUS TETVIOBOTO PAaBHOBECHSI MPU TEINIOOOMEHE MEXTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3yuenne wu30TEpMUUYECKOTO TMporecca (PEeKOMEHIOBAHO UCIOJIb30BaHUE IU(poBO
nabopaTopun).

N3ydenne n30XopHOTO Mpolecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauwiunol.

Tepmonnuamuaeckas (T]1) cucrema. 3agaHue BHEITHUX YCIOBUH JIsl TEPMOTMHAMHYECKOM
cucteMbl. BHemHne u BHyTpeHHuEe napaMmeTpsl. [lapameTpsl TEpMOIMHAMUYECKON CUCTEMBI KaK
CpEeHHE 3HAYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMONIPOU3BOJIbHAS PETaKCALMs TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeampHOrOo rasa B TEPMOJAMHAMUKE — CHCTEMA YpPAaBHEHHMU: YypaBHEHHUE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEU >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTull, BBICOKME Temmeparypbl. BrlpaxeHue nis
BHYTPEHHEH 3HEPruy OJHOATOMHOI'O UJEAIIBHOIO rasa.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHYECKOU
cucteMbl 6e3 coBepieHus paboTel. KoHBEKIuS, TEIIONPOBOJHOCTD, U3Ty4YCHHUE.

KonnuectBo Temnorbl. Temno€MKOCTh Tena. YAenbHas W MOJSpHas TEIIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra CropaHus TomuiMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annadbatHoM mpoiiecce.

[TepBriii 3ak0H TepMoAHAMUKY. BHyTpeHHs s sHeprus. KonndecTBo Temo Tl U paboTa Kak
Mepbl U3MEHEHHSI BHYTPEHHEN SHEPTUH TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOOMHAMHUKH [UIsi PAaBHOBECHBIX IMPOIECCOB: YEpPE3 3aJIaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMBl MPOXOAUT EIUHCTBEHHAsl aauadara.
AOGcomoTHas TemMmeparypa.

Bropoii 3akoH TepMOJAMHAMUKHU [ HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Tela K Oonee Harperomy ©Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnune! aeiictBus TeninoBbix Mammud. KIT/I.



MakcumanbHoe 3HaueHue KII/1. [ukn Kapho.

DKOJIOTHYECKHE aCHEeKThl UCIOJIb30BaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCcTpOMCTBa M TEXHOJIOTMYECKUE MPOILIECCHI: XOJOJAMIBHUK, KOHAUIIHMOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JBUTaTeld, NapoBas TypOWHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacCOCa,
YTHIH3aUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue temriepaTypsl py aquadaTHIeCKOM PaCIIUPEHUH.

Bosgymnoe oruuso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOrO mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

N3mepenue yaenbHOM TeMI0OEMKOCTH.

HccnenoBanue mpoiiecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3U DHEPTUHU MEKMOJICKYISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnvle cocmoanusn eeuiecmea. Dazoevie nepexoobwl.

[TapooOpa3zoBanne u KoHAcHcamus. VcnapeHue wu KumneHWe. YenbHas TeruioTa
nmapooOpa3oBaHMUsL.

Haceimmennsie 1 HeHachllieHHbIE mapbl. KadecTBeHHass 3aBUCHMMOCTH IIOTHOCTH M
JABJICHUST HACBIIICHHOTO Tapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JIaBJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOIIUS CBOMCTB KPHUCTAJIIOB.
[InaBnenue u KpucTauM3aIus. Y AelbHas TerioTa miaBieHus. CyOmumanus.

Hedbopmarun tBEpHOTO Tena. Pactsokenune m okarue. Cmur. Monyne HOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacmMpeHHue KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE paclIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAaHUH YaCTHIl BEIIECTBAa KaK MPUYMHA TEIIOBOTO PACIIUPEHUS TEIT
(Ha KaUeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEprun B (pa3oBBIX MEpPEXoaax.

YpaBHEHHE TEILUIOBOTO OasiaHca.

[ToBepxHOCcTHOE HaTsDKeHHE. Koad(UIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
sBiieHus. J[aBneHue noj HCKpUBIEHHON MOBEPXHOCTHIO kuakoctu. Gopmyna Jlannaca.

TexHuueckre YCTpPOICTBA UM TEXHOJOTMYECKHWE MPOLIECChl: JKUJIKUE KPUCTAIUIbL,
COBPEMEHHBIE MaTePUAIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITH ¢ MBUIBHBIMH MIEHKAMM.



CMauunBaHue.

Kanunnsipuele siBneHus.

Monenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst neopmaruii.

Habmoienne Maibix nqedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue ynenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenne CBONCTB HACHIIEHHBIX ITAPOB.

N3mepenue abCcoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Je(pOopMaIlii PE3NHOBOr0 00pasiia OT MPUIIOKEHHON K HEMY
CHJIBL.

Pa3znesa 4. DiiekTpoauHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHU. DIEKTPUYECKUN 3apsala. J(Ba BUAA 3IEKTPUUYECKUX
3apA0B. [IpoBOHUKH, TUAIEKTPUKH U TOITYIPOBOJHUKH. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/Ia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha 3JIEKTPUUYECKUE 3aPsIIbl.

Hamnpspkéaaocts  anektpuyeckoro mojist. [IpoOHbI 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUYECKOTO N0JIsL. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh AMEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB M HAIpSIKEHUE.
[ToTreHunanpHas 3HEPrus 3apsAaa B JEKTPOCTATHUECKOM IoJie. [loTeHIman aneKkTpocTaTuuecKkoro
noss. CBsA3b HANPSKEHHOCTU MOJIS M PA3HOCTU MOTEHIMAIOB JUIS AJIEKTPOCTATUYECKOIO IMOJIS
(KaK OJHOPOJHOTO, TaK U HEOJAHOPOIHOTO).

[IpuHUHMI Cynepro3uIUu JIEKTPUYECKUX MTOJIEH.

[lone toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo oObémy mapa. I[lone paBHOMEpHO 3apsKeHHOW OECKOHEYHOM ILIOCKOCTH.
Kaprtunbl 1uHMi HAaOpsHKEHHOCTU 3TUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3aeKkTpuieckas MIpoOHUIIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. DNEeKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[MapannensHoe  coenmuHeHue  KouaeHcatopoB.  [lociemoBaTtenbHOoe — COeOUMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

JIBM>KEHME 3apssKEHHOM YacCTULBI B OJTHOPOAHOM JJIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: DIEKTPOCKOIL, JIEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHUE AIIEKTPOIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.



DNEKTPUUECKOE MOJIE 3aPSDKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DNeKTpOoCTaTUYECKas 3alIuTa.

YCTpolCTBO U ACMCTBHE KOHJAEHCATOPA MTOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAI [JIACTHH, PACCTOSHUS
MEXy HUMH U TAAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO0 KOHAEHCATOPA.

3apsaka U pa3psjKa KOHIAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaKmuxKym.

OneHka cu B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B SHEPTUI0 M3ITyYEHUs
CBETO/INO/1A.

N3ydeHnne nmpoTekaHus TOKa B IIEMH, COJIepKaleil KOHEHCaTop.

Pacnipenienienne pa3sHOCTH TOTEHUUANIOB (HANpsDKEHWs) TMPH  MOCJIEI0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmoannslil IneKmpu4ecKuil mok.

Cuna toxka. [TocTosHHBIN TOK.

VYcrnoBusi  CylIeCTBOBAHUS TOCTOSIHHOTO —JIEKTPUYECKOro TOKa. VICTOYHHMKHM TOKa.
Hanpsioxenue U n DJ1C &.

3akon OMa Jyis ydacTKa LEeTH.

DNEeKTpUUECKOE COMPOTUBIICHUE. 3aBUCHUMOCTb COTIPOTUBIIEHUS OJTHOPOTHOTO ITPOBOJHHUKA
OT €ro JUIMHBI U TUIONIa/I MOTIEPEYHOT0 CeUeHUs. Y IEIbHOE CONPOTHUBRIICHUE BEIIECTBA.

[locnenoBarensHOE, MapajuieibHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uenei. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 1EKTPUYECKOTO TOKA. TerioBasi MOIIHOCTD, BIJIENIsI€Mast Ha PE3UCTOPE.

OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHHE UCTOYHHUKA TOKA. 3aKoH OMa 1 TOJTHOM (3aMKHYTOH )
AIIEKTPUYECKOM Lenu. MOIIHOCTh UCTOYHHKA TOKa. KopoTKoe 3amMbIKaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texuuyeckre YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETYHK PIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMpPsDKEHUS U PE3UCTOpa, JIaMIIbI
HaKaJUBaHUS U CBETOIUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsl U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS IPU TIOCTOSIHHOM HANPSKEHUH.

[Ipssimoe m3mepenne DJIC. KopoTkoe 3aMblKaHUE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco6bl coelMHeHNs UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXKAY MOJIOCAMU UCTOUYHUKA TOKA OT CHJIBI TOKA B
LENH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccenenoBanue cMEIaHHOTO COEMHEHUs PE3UCTOPOB.

N3mepenue yaeapHOTro CONPOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAKaJIUBaHMSL.

VYBenuueHue npejena u3MEpeHus amnepmeTpa (BoJIbTMETPaA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/1C raibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUH.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEX Y IOJIOCAMH MCTOYHHKA TOKA OT CHJIBI TOKA B
LIETIH.

HccnenoBanue 3aBUCUMMOCTH MOJIE3HOM MOIITHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PpA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAIJIOB.  3aBUCUMOCTb  CONPOTHBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXIpoOBOIUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CpoiictBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPHOOPHI.

ONEeKTPUYECKHN TOK B 3JEKTPOJIATAX. DJIEKTPOJIUTHYECKAs IUCCOLUALMSA. DIIEKTPOJIM3.
3akonbl Dapanes 1 dIEKTPOJIN3a.

OnekTpuyecknii TOK B Tra3ax. (CaMOCTOSTENBHBII M HECAMOCTOSITEIBHBIM pa3psi.
PaznuuHble TUIIBI cCaMOCTOSTENBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: Tra30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJAHHUKOBBIE MPUOOPHI: IHOJM, TPaH3UCTOp, (poTommon,
CBETO/IMOJ], TalbBaHWKa, padUHUPOBAHUE MEIU, BBIMJIABKA AQJIOMHUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 371eKTpoaun3a Papazes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U TIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKYM.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBaJIEHTHOIO UOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

Crnioco0bl u3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAaHHEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENbHBIX MNPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  TOTPEIIHOCTH  M3MepeHMH  (u3nueckux BenudyuH. OlleHKa  TpaHuIl
MOrPELTHOCTEN.

IIpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIE0BAHUM 3aBUCUMOCTEN (PU3MUYECKUX BETMYHH,
IIpOBEpKa MPEATIOKEHHBIX TMIOTe3 (BbIOOp M3 paboT, ONMUCAHHBIX B TEMAaTHYECKHUX pazjenax
«Y4EeHNYECKUH KCTIEPUMEHT, 1JAO0PaTOPHBIE pabOThI, TPAKTUKYM).



MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS € yUETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mestcnpeomemmnovie nonamusa, c6A3aHHbvle C UIYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, Teopus, HaOIroneHHe,
AKCHEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuxka: pelieHUe CHUCTeMbl ypaBHeHuid. JluneitHas QyHkus, mapaborna,
runepoota, ux rpaduku u cBoiicTBa. TpuroHomeTpudeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHUE B KUBOU Npupoae, nuddysus, ocMoc, TemIoooMeH
KUBBIX  OpraHMU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKAloIled  cpeapl,  yTHIM3AIUSL
OMOOPraHMYECKOT0 TOIJIUBA JJISl BBIPAOOTKH «TEIJIOBOI» U 3JEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKUE SBICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHaJloB, TEMJIOBbIE CBOMCTBA TBEP/BIX TeJl, XKHUAKOCTEN U
ra3oB, JKHJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBAa METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIs, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3/IyXa, BETPBl, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKEHHUN C MCMOJIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
KUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KpOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
W Jpyrue), JBUTAaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOW XOJOIMJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  YHCIeE
HAHOMATEPUAJIIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIE JaMIIbl, ITOIYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuKka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuuu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (IPSIMOTO MPOBOJHHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OmBIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHWE W MOJIYyJb. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenra.

MarnuTHOe noJie B Belectse. @eppoMarHeTHKy, napa- U 1MaMarHeTUKH.

TexHuueckre yCTpOWCTBA U TEXHOJIOTMYECKHME MPOLECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, DIIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, SJIEKTPOABHUraTeNnb SkoOH, yCKOpUTENn
3JIEeMEHTapHbBIX YaCTHII.

Jemoncmpayuu.



Kapruna nuHMI MHIYKOMM MarHUTHOTO TIOJI TIOJIOCOBOTO U IOJKOBOOOPa3HOTO
MOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHMi MarHMTHOM WHAYKUMUA TOJs JUIMHHOTO WPSIMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IMPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHI1a HA KOHBI SJIEKTPOJIUTA.

HaGnronenue aBukeHus Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMnD eicTBUS IEKTPOU3MEPUTEIBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO TMOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBoicTB (heppoOMarHeTUKOB.

HccnenoBanue neldcTBUs MOCTOSTHHOTO MarHATA HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMITEpa OT CUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CHUJTbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYuA.

SBneHue HSneKTpOMAarHUTHOM WMHAYKIMH. IloTok Bekropa marHuTHOM MHaykuuu. 2J(C
VMHJYKIUU. 3aKOH JJIEKTpoMarHuTHOM nHayknuu @apanes. Buxpesoe snekrpruueckoe nojue. Tokn
dyxo.

OJIC MHAYKIMHU B MPOBOIHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HWHAYKTMBHOCTM B LENU TNOCTOSHHOIO TOKa. SIBieHue
caMmonHAyKIuu. IJIC caMOUMHIYKIINH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTpoicTBa U TEXHOJIOTMYECKUE IPOLECCHI: MHAYKIIMOHHAS I€4b, COJICHOU/,
3allUTa OT HJIEKTPU3ALUHU TEN MIPU JBMKEHUU B MArHUTHOM I10JI€ 3€MJIH.

Jemoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM MHTYKIIHH.

Uccnenoanue 3aBucumocty J{C HHIYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

[IpaBuio Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHON) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTHU U3MEHEHUs CUJIbl TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKYM.

HccnenoBanue siBJIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Ornpeznenenre UHAYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUS CAaMOUHIYKIINH.

COopka MoieTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBOOOJHBIE KOJIEOAHMSI.



l'apmonnueckue  konebanusa.  KuHemarnueckoe W JUHAMHUYECKOE  OIMCAHHE.
DHepreTuyecKkoe OMucaHue (3aK0H COXpaHEHUsI MEXaHUYECKOM SHEprun ). BeIBOJ AMHAMUYECKOTO
ONMCAHUS TAPMOHUYECKUX KOJIEOAaHUM U3 UX SHEPreTUYECKOro U KUHEMaTUYECKOIO OIUCAHMUSL.

Ammuntyna u ¢asza konebanuid. CBsi3b aMIUIMTYABI KOJIEOAHUN MCXOJHON BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u yactora xkonebanuii. [lepuon Maneix cBOOOAHBIX KOeOaHUIT MaTEMaTUUYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN TPYKMHHOIO MasiTHUKA.

[TonsiTHe 0 3aTyxaromux Kojaedanusx. BeinyxaeHHble koeOanus. Pesonanc. Pezonanchas
KpuBas. BrnusiHue 3aTyxaHus Ha BUJl pe30HAHCHOW KpUBOMl. ABTOKOJIE0aHUSI.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHHUSL.

Habnroienne He3aBUCHMOCTH MepHoJia MajbIX KOJIEOAHUN I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJjieOaHu
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHUl Tpy3a HA MAacCUBHOM MpPYXHHE C Iedbi0 (OPMHUPOBAHUS
MpesicTaBiIeHU 00 uaealbHON MOJIeNIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MPYyKUHE.

HccnenoBanue BEIHYKJIEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, npaKmuKym.

N3mepenne nepuoja cBOOOAHBIX KOJEOAHUH HUTSHOTO U MIPY’KUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB IBMKEHUS TeJla B X0JI€ KoJIeOaHUi Ha yIIpyroM MoJBece.

W3y4yeHne NBMKCHNSI HUTSHOTO MasiTHUKA.

IIpeoOpazoBaHue SHEPTUH B IPY’)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOUIMX KOJIEOaHUH.

HccnenoBanue BEIHYKJEHHBIX KOJICOaHUI.

Tema 2. dnekmpomazcHummole Koedanu.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATBHOM
kosebarenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIUTYABl 3apsia KOHAEHcATopa ¢
aMIUTUTYA0M CHUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruM B UJCaTbHOM KOJIeOAaTeIbHOM KOHTYpE.

3aryxarolue 3JIEKTPOMarHuTHbIE KoJIeOaHUs. BbIHYXIEHHBIE 3JIEKTPOMAarHUTHbIE
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JCHCTBYIOILEE
3Ha4YeHHE CHJIbI TOKA U HAIPsDKEHUS IPU Pa3IndHOM (opMe 3aBUCUMOCTH NEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHyconJalbHbIN IEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOP M KaTylllKa WHAYKTHBHOCTHU
B LIENIM CUHYCOMJIAJIHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKeHUI.

WneanbHblil Tpancdopmatop. [IponsBoacTBo, mepegaya v MOTpeOICHUE NIEKTPUUECKON
SHEPIruH.

OKOJIOTUYECKHE PHUCKH IIPU INPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa McCHob30BaHuUs
JIEKTPOIHEPTUH B NOBCEAHEBHOM )KU3HU.

TexHuyeckne yCTpPONHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeiay.



Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTb 9aCTOTHI CBOOOIHBIX KOJIEOAHNN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

BrinyxeHHbIe CHHYCOUAAIbHBIC KOJICOAHMUS.

Pesucrop, kaTymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IIEPEMEHHOTO TOKA.

Pe3onanc npu mocnenoBaTeIbHOM COSIUHEHUH PE3UCTOPa, KATYIIKH WHIAYKTUBHOCTH
KOHJIEHCATOpA.

YCeTpoicTBO M MPUHIIUIT IeHCTBUSI TpaHchopmaTopa.

Mogenb TUHUN SIEKTPOTIepEIaun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Nzyuenue tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKY ¥ PE3UCTOP.

Habmntoienue 3mekTpoMarHuTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbsLE 60JIHbL.

MexaHu4eckrue BOJIHBI, YCJIOBUS HMX pacmpocTtpaHeHus. l[lomepednple W MpOJOTbHBIE
BOJIHBL. [lepros, ckOpocTh pacnpocTpaHeHUsl U yTMHA BOJHBL. CBOWCTBa MEXaHUYECKHX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3IyYEHHS SJIEKTPOMArHUTHBIX BOJIH. B3aumuas
OpHUEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa  9JEKTPOMAarHUTHBIX BOJH: OTpPaXEHHE, MPEJOMIICHUE, MOJIApU3ausl,
uHTephepeHIus u TudpaKims.

[Mkana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMMIBI paguocBs3u U TeneBuaeHus. Paguonokanus.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

Texnuyeckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
pagap, paauonpuéMHHUK, TeleBU30p, aHreHHa, tenedon, CBY-meusb, ynbTpa3ByKoBas
JMArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpauuu.

OO6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teao kKak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHH.

Habmronenue oTpaxkeHus U IpeIoMIIeHUS MEXaHNYeCKUX BOJIH.

Habmonenue nnatepdepeHnnu u AuGpakin MEXaHHUECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

Habmioienne CcBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW M YacTOTOU
KoJeOaHuH.



HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTeppepeHns.

OO6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacripocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHelHOe pacnpoCcTpaHEeHUE CBeTa B OJHOpOJIHOM cpene. Jlyd cera. ToueuHsblit
HCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHme n300pakeHHH B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akoOHBI TpeoOMJICHHS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOThI CBETa U
COOTHOIIEHHUE JUIMH BOJH IPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4Yepe3 TpaHully pasfelna
JIBYX ONTUYECKUX CPEl.

Xonx myyeii B npusme. Jucnepcus csera. CioxHbIi cocTaB Oenoro ceeta. Ler.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue u paccewBaromiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHUYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUSI TOHKOW cQepruyecKoit
JIUH3BI OT €€ FTeOMETPUH ¥ OTHOCUTENBHOTO MOKa3aTess IpeaoMIIeHUsI.

@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30H.

XoJ Jiyda, OpOIIEAIEero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU OCH.
[TocTpoenne n3o00pakeHU TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX M PACCEUBAIONTUX JIMH3aX U
UX CHUCTEMaX.

OnTtuueckue nmpubopskl. Pazpemaromias cnocoOHOCTh. [71a3 kKak onTryeckas CucTema.

[Ipenensl TPpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTeP(GEPEHLIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl K1accuueckux UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. J[udpakuuonnas pemérka. YcinoBue HaOMIOACHUS TIIaBHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTPONCTBa W TEXHOJOTMYECKHUE IMPOLECChl: OYKH, Jyla, MEpPHUCKOII,
doToanmapar, MUKpOCKOII, MPOEKIIMOHHBIN anmapar, IpOCBETIIEHUE ONTUKH, BOJIOKOHHAS ONTHKA,
IudpaKkIOHHAs PEIETKA.

Hemoncmpauuu.

3aKOHBI OTPaKEHUS CBETA.

HccnepoBanue npeoMieHus CBETA.

HabnroneHue moaHOTo BHYTPEHHETr0 OTpaykeHus. MoJienb CBEeTOBO/a.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB UY€pe3 INIOCKONAPaUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Monenn MUKpOCKOIIa, TENECKOTIA.

Habnronenue natepdepeHnnu cera.

Habmroienue 11BeTOB TOHKUX TIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenne qudpakiimoOHHON peIETKH.



Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmonenue nucnepcun cBera.

Habnronenue nossipu3anum cBeTa.

[IpumeHeHue noysipouI0B s U3y4EHHs] MEXaHUUECKUX HalpsyKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaKmuKym.

N3mepenue nokaszaTesis IpeJoOMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BEILIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenne GoKyCHOTO pacCTOSTHHS PAaCCEUBAIOIINX JIHH3.

[Tonyuenue n300paxxeHus B CUCTEME U3 IUIOCKOTO 3€pKajla U JINH3bI.

[Tonyuenue n300paxxeHus B cucTeME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TeecKonu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdEepeHNN U NOISIpU3aIH CBETA.

N3ydenue nonsipuzanuu cBeTa, OTpaXxEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenne nnTeppepeHIuu J1a3epHOro U3JIyUYeHUs Ha JBYX LIEISX.

Ha6nronenue nqucnepcum.

HaGnronenue u uccnenoBanne nupakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs] CBETOIMO/1a TPU MOMOIIH TU(PAKIIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI crieMAILHON TEOPUH OTHOCUTEJIBLHOCTH.

['paHnIBI MPUMEHMMOCTH KJIACCMYECKOW MeXaHMKH. [locTynaTsl crnenualbHOM TEopuu
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBai. [IpeobOpazoBanust  Jlopenma.  YcioBue
IPUYUHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMECHHOCTH. 3aMEUICHUE BPEMEHM M COKpAIllCHHE
JUIVHBI.

DHEPrusi ¥ UMITYJIbC PESITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ PHEPIUEN U UMITYJIBCOM PEIIATUBUCTCKON 4aCTULbl. DHEPrUs MOKOSL.

TexHuyeckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIIyTHUKOBBIE INPUEMHUKH,
YCKOPHUTENH 3apsyKEHHBIX YaCTHLI.

YdueHnueckuit 3KCIepuMeHT, 1Jab0paTOpHbIE pabOThI, IPAKTUKYM.

OmnpezeneHne UMITyJIbCa U SHEPrUM PENATUBUCTCKUX 4YacTHL (10 ¢dororpadusM Tpekos
3apsDKEHHBIX YacTUI B MArHUTHOM TIOJIE).

Pasznea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no0860ii oyanusm.

PaBHOBecHOE TemaoOBOE H3IydyeHHE (M3IydeHHE aOCONMIOTHO 4YEPHOro Tena). 3aKoH
cMelienus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrusi U UMITYJIbC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akoHsl ¢poTodddexra. YpaBHeHHe DifHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO MOIVIOLIAIOIIYIO U
a0COJIIOTHO oTpaskarollyto nosepxHocts). OnbiThl I1. H. JIebenena.

BouHoBbIe cBolicTBa yactull. Boisnel ne bpoid. [Inuna BomHbl ne bpoins u pasMmepsl
00J1aCTH JIOKAIU3aIMK ABIKYIIeHcs yacTuibl. KopmyckynsipHo-BoaHOBOM AyanusM. udpaxuus
JIEKTPOHOB Ha KpUCTAJLIAX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomienus: Heonpeaenénnocrei I eitzendepra.



TexHudeckre ycTpOMCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
($hoTOIATUMK, TYHHEIHHBIA MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.

HccnenoBanue 3aBUCUMOCTH COIPOTHUBIICHUS TIOJIYTPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas 6artapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poTtopesucropa.

N3mepenue nocrosuao# [1nanka Ha ocHOBe uccienoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOIMO OT HAIPSKCHHS.

Tema 2. @uzuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHHUA atoma. [lnanerapuas moaens atoma Pesepdopra.

[Tocrynatet bopa. M3nydyenue u mornomnieHue (GOTOHOB MPHU MEPEXOJe aTtoMa C OJHOTO
YPOBHS SHEPTUHU HA JAPYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEpTUM aTOMa BOAOPOIA.

CrioHTaHHOE M BBIHYXKICHHOE U3TydeHue ceera. Jlazep.

TexHuyecknue YCTpOHMCTBA W TEXHOJIOTMYECKHE TPOIECCHl: CHEKTPAJIbHBIA aHaIu3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenne nuHEHvYaThIX CIIEKTPOB.

YCTpolCTBO U ACHCTBHE CUETUMKA HOHU3UPYIOIIUX YaCTHII.

Onpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopusie padomul, RPAKMUKyM.

Ha6nronenue nuHeHyaToro crexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo0 BOJOPOJA U M3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. Quzuxka amomno20 A0pa u INEMEeHMAaAPHBLIX YACMUY.

Hyxnonnas mozens smpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4mCIO sapa.
N3otomsl.

PannoakTuBHOCTE. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PaguoakTuBHble H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHUs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepusie peakuuu. Jlenenne wu cuHTe3 sAnep. SAxepHble peakTopbl. IIpoGremsr
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aCHEeKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

MeToapl perucTpaluy U UCCIEA0BaHUs JIEMEHTAPHBIX YaCTHLI.

@dyH1aMeHTalIbHbIE B3auMOJCUCTBUSA. bapnonsl, Me30HbI U JentoHsl. [IpencraBnenue o
CrannapTtHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TEMHas MaTepus U TEMHAs DHEPIUsL.

EnuncTBO (hr3mueckoit KapTUHBI MHpa.



TexHuueckre ycTpoWCTBa M TEXHOJIOIMYECKUE MPOIECCHl: JO3UMETpP, Kamepa Buibcona,
SNIEPHBIA  pEaKTop, TEPMOSICPHBI peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nadopamopusvie pabomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpapusim).

UccnenoBanue paanoakTuBHOTO (hOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenue noryomieHus: 6eTa-4yacTull aTlOMHUHHEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKH.

Dranbl pa3BUTUA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHUE ACTPOHOMUU.
[IpuMeHnMOCTh 3aKOHOB (DU3HUKH I OOBSICHEHUS TPUPOJIBI KOCMHYECKIX 0OBEKTOB.

Meroasl acTpoHOMHYECKHX wuccienoBaHuil. COBpPEMEHHBIE ONTUYECKUE TEJIECKOTIBI,
paaroTeNIecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Besnus, ipKue 3BE3/IbI, IIAHETHI, UX BUANMOE JIBUKECHHUE.

CoHe4yHast CHCTEMa.

Comnnre. ConHeunasi akTuBHOCTh. Mictounuk sHeprun CostHIla U 3BE3]T.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTHKU. J{narpamma «CTeKTPpaTIbHBIN KIacC — CBETUMOCTBY.
3BE3IBI TIIABHOM IOCIIEAOBATEIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTEY JIJIS 3BE3] TIIaBHOM
MOCJe0BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMIPEACTABICHHUS O
MPOUCXO0KACHUU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamia ["anaktuka. [lonoxxenne u apukenune Comnuia B ["anmaktuke. Turbl
ranakTuk. PaguoramakTuku u kBazapbl. UEpHBIE IBIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa0606ma. PazGeranme ramaktuk. Teopwust
Bosbiioro B3peiBa. PenkToBOE M3TydEHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus.

Hab6nronenus 38€34H0r0 HeOa HEBOOPYKEHHBIM I'JIa30M C HCTIOJIB30BAHIEM KOMITHIOTEPHBIX
MIPUIJIOKEHUH JIJIs1 OTIPEICTICHHUS TIOJIOKEHHS HEOSCHBIX 00bEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3aust CeBEpHOTO MOTYIIApUst B SIPKUE 3BE3 L.

Hab6nronenus B reneckon JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3THBIX CKOTICHUH.

DuU3NYeCKNH MPAKTUKYM.

Crioco0Os! n3MepeHus GU3NIECKUX BETUYHH C MCIOJb30BaHUEM aHAJIOTOBBIX M IIU(PPOBBIX
W3MEPUTEIIBHBIX TMPUOOPOB M  KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHTEIIbHBIE  TOTPEITHOCTH  HM3MepeHud  ¢usmveckux BenuumH. OIeHKa TpaHHIl
MOTPEITHOCTEM.

[IpoBeneHre KOCBEHHBIX H3MEPEHUH, HCCIICIOBAHNI 3aBUCUMOCTEH (DM3HUECKHUX BEJIMYHH,
MPOBEPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOP M3 paboOT, ONMHMCAHHBIX B TEMAaTHYECKUX pa3jeiiax
«Y4YeHNUeCKU IKCIIEPUMEHT, J1a00paTopHbIe pabOThI, MPAKTUKYM)).

O0o0maroniee noBTOpPEHUE.

O6o0Omenne W cUCTeMaTH3alus CcoAepXaHWs  pas3nenoB kypca «MexaHukay,
«MoumnekynspHas ¢U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMHKay, «KoneGaHUs W BOIHBI,
«OCHOBBI CIIEIUANTBHONW TEOPUU OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B DKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMATbLHOW U
ITHYECKOH cepax IesaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAayYyHOW KapTHHE MHpa, 3HAYCHHE OIUCATENIbHOM, CUCTEeMAaTU3HPYIOeH, 00BICHUTENBHON U



MPOTHOCTUYECKON (DyHKIUH (hu3ndeckoil Teopuu, poJib (HU3NYecKoi Teopun B (opMUpOBaHHU
MPEJCTAaBICHUN O (PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKOI KapTHHBI MUpa B OOILIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEICTaBICHUM O IPUPO/IE.

MexnpeameTrHble CBSI3H.

Wzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ yu€ToM
COJIEp)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mestcnpeomemnovie NOHAMUA, C6A3AHHDBIE C UZYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puoopsl, IUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIHMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJECTBO. BekTopbl M HX
MPOEKIIMM HAa OCHU KOOpJMHAT, CJIOKE€HUE BEKTOpOB. [Ipon3BojHBIE 37€MEHTapHBIX (DYHKIUH.
[Ipu3naku mogo6us TPEYroabHUKOB, ONIPEEIICHNE TUIOIIAIU TUIOCKUX (puryp u oobéma tei.

Buonozua: snektpudeckue sIBICHUS B XKUBOU MPUPOJIE, KOJIeOaTeIbHbIE IBKEHUS B )KUBOI
MPUPOJIE, SKOJOTMYECKHE PUCKH TpU TMPOU3BOJACTBE DIEKTPOIHEPTUU, HIEKTPOMATHUTHOE
3arpsi3HEHUE OKpY)KAIoIIeH cpenbl, YIbTPa3ByKOBas JWAarHOCTUKAa B MEIUIIMHE, ONTUYECKUE
SABJICHUS B )KUBOUW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYN, KpUCTaJNIM4YecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHaIu3.

T'eozpagpua: marauTHBIC TIOJIFOCA 3E€MJIH, 3aJIE)KM MarHUTHBIX pya, (OTOCHEMKA 3eMHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHeHNE MOCTOSHHBIX MarHUTOB, AIEKTPOMArHUTOB, 3JIEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOTO TOKAa, WHAYKIMOHHAs T[e4yb, JHMHUU JJIEeKTpolepenay,
ANIEKTPOJIBUTATENb, panap, paauonpUEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3BYKOBash JMArHOCTHKA B TEXHUKE, IPOEKLIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
coJIHEYHast 6arapesi, CHyTHUKOBbIE MPUEMHUKY, SIEPHAs SHEPTeTUKA M HKOJIOTHUECKUE ACTIEKThI
€€ pa3BUTHSL.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThI OCBOCHHS yueOHOTro mpeameTra «Du3nuka» TOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPaKIaHCKOT0 BOCTIMTAHMS:

e chopMHUPOBAHHOCTH TPAKIAHCKOW TIO3HMIIMKA OOYYAIOMIErocs KaK aKTHBHOTO W
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEMH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

® yMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKO 1€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTH POCCHUICKON TPaKTAHCKON MIACHTHYHOCTH, TAaTPHOTHU3MA;

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIaM, TOCTHXKEHHUSM POCCHUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHUS;

® CrOCOOHOCTD OLEHUBAThH CUTYAIUIO U IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YKCJIE B JCSITEILHOCTH YUEHOTO;

® 0CO3HAHHE JUMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTeTHYECKOr0 BOCIIMTAHMSA:

® DOCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYas OJCTETUKY HAyYHOTO TBOPYECTBA,
MPHUCYIIETO (PU3NYECKOMN HayKe.

TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam mpodeccCUOHATbHON IESITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KIU3HEHHBIE TUIAHBI;

® TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO B 001acTH (PU3HUKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

e chopMUPOBAHHOCTH JKOJOTHYECKON KYIBTYphI, OCO3HAHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeM;

® T[JIAaHUPOBAaHUE M OCYIIECTBICHUE NEHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA;



paciiupeHue OmbITa JCATEIHPHOCTH JKOJOTHYECKOW HANpaBIEHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyYCHHS
GU3MKKH  OCYIIECTBIATH  TMPOEKTHYID M HCCIEIOBATEIBbCKYIO  JIESTEIBLHOCTh
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelCcTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UpPOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIeIIATh LENN AeSITeIbHOCTH, 3a]]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOpPEUMsS] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUSIX;

paszpabaTeiBaTh IUIAH pELIEHUS MpoOieMbl C y4€TOM aHaluM3a HUMEIOUINXCS
MaTepHUaIbHBIX 1 HEMaTEePUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B AEATEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEIISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA:

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAYKH;

BJIJICTh HABBIKAMHU Y4eOHO-UCCIICA0BATEIBCKOM U MPOSKTHOM IEATSILHOCTH B 001aCTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB
peuieHus 3aaad  (U3HYECKOTO COJCP)KAHUS, NPHUMEHCHHUIO Pa3JIMYHBIX METO0B
[MO3HAHHUS;

BJIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHHS, €0 MHTEPIIPETAINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYAILUAX, B TOM YHCJIC IIPH
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISTh NIPUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyalM3HpPOBATh 3a/iady, BBIIBUTATh
TUIIOTE3y €€ PEIICHUs, HAXOAUTh apT'YMEHTHI JIJIS IOKA3aTeIbCTBAa CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ pEIIEHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yYMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
yMeTh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUrnHaJIbHBIC IMTOAXO0AblI U PCIICHU S,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKAIOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:

BJIaJICTh HABBIKAMU MOJYYECHHUS HH(POPMAIH (PU3UUECKOTO COACPIKAHUS U3 HCTOYHUKOB
pPa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IOWCK, aHAJIU3, CUCTEMAaTH3aLUI0 U
WHTEPIPETAIHNIO HHPOPMALIMH PA3TUYHBIX BHIOB U ()OPM TPEICTABICHUS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(POPMALIHH;

HCII0JIb30BAaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pelIieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHUM JIPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexxeHusi, MpaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c y4€ToM
Ha3HaueHus MH(OPMALlMKM M IeJIEBOM ayIUTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMy
MIPE/ICTaBICHMS U BU3yaIH3aliu.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJB30BAaHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEHCTBHI C y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YjIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOM [IEATEIhHOCTH, OPraHW30BBIBATHh W KOOPIAMHUPOBATH
JIEUCTBUA MO €€ JNOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAesisiTb PO C
y4€TOM MHEHHI YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIIEHMBATh KayeCTBO CBOETO BKJIaJa M KaXKJIOr0o YyJYaCTHHKA KOMAaHJIbI B OOUIWI
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMH HOBHU3HBI, OPUTHHAIHLHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TMO3UTHBHOE CTPATETUYECKOE ITOBEJACHUE B PA3JIMYHBIX CHTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTu (PU3MKU U
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTABJISATh IIJIAaH PEHICHUSI paCUETHBIX U KaUECTBEHHBIX 3aj1ay, IJIaH
BBITIOJTHEHUS] MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U NMPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANIOUYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 00NMacTu (Qu3uKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBLIA MHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTh, OUCHHUBATDH
COOTBCTCTBUC PC3YJILTATOB LECIISAM;

BJIAJICTh HAaBBIKAMH T[O3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIH30BaTh NPUEMBI peICKCHHU ISl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMMPOrpaMMbI IO (1)I/I3I/IK€ JJIA
YPOBHS CpeIHEro o0IIero o0pa3oBaHusl Y 00YyJarOIIUXCsl COBEPIICHCTBYETCSI AIMOITMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOoJIararomui cpoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIET0 CHOCOOHOCTh IIOHMMaTh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHATIBHON Cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpEryJIMpOBaHUs,  BKJIIOYAIOIIETO  CAaMOKOHTPOJIb,  yYMEHHE  IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE NMOBE/ICHUE, CIIOCOOHOCTD alalTUPOBATHCS K SIMOIIMOHAIIBHBIM
W3MEHEHMSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHMBALlMM, BKIIOYAIOUIEH CTpEMIICHHE K JOCTHKEHHUIO LEJIU U YCIIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXOSl U3 CBOUX BO3MOKHOCTEH;
SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh dMOILMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €0 IpPH OCYIIECTBIECHUU OOILEHHs, CIHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaThb OTHOILEHHS C
JIPYTUMHU JIFOABMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3pelaTb KOH(QIUKTHIL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJE€HHOM YpOBHE JIOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:

[OHUMaTh poJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax HeaTeNbHOCTH YelIoBeKa, pojib U MeCTO (pU3MKM B
COBPEMEHHOM HayYHOW KapTHUHE MUPA, 3HAYEHUE ONIUCATEIbHOM, CHCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIBHOW W TPOTHOCTUYECKON (QyHKIMH (u3nyeckod Teopun — MEXaHUKH,
MOJIEKYJISIPHOM (PM3MKHU U TEPMOJANHAMUKH, POJIb (pruznyeckoit Teopuu B (GOpMUPOBAHUU
MIpeJCTaBICHUN O (prU3NUEeCKON KapTUHE MUDA;

pa3nuyarh ycIoBUs IPUMEHUMOCTU Moienel (pru3ndeckux Tel U MpoLeccoB (SIBJICHUM):
MHepLHUallbHas cUcTeMa OoTcuéra, aOCONIOTHO TBEPAOE TeNo, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE MaJIeHHe, aOCOIIOTHO ynpyras aedopMarius,
abCOJIIOTHO yNpyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJIENHN ra3a, KUIKOCTH



U TBEPIAOro (KPUCTAIUIMUECKOI0) Teja, UAeaIbHbIN ra3, TOUEUHBIN 3apsij, OJHOPOIHOE
JIIEKTPUYECKOE T10JIE;

paznuyath yciaoBUs (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIMK XapakTep (yHJAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYECHHOCTH
WCIIOJIb30BAHNS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh M OOBSCHATh MEXAHUYECKHUE IIPOLECChl U SBJICHUS, HCIOJIb3YS
OCHOBHBIE TMIOJIOXKEHHSI U 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
IBUOKCHUS, (POPMYIIBI KHHEMAaTUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lNasnmnes a1 CKOPOCTH M EpEeMEIEHNs, 3aKOHbI HbI0TOHA, TPUHIUIT OTHOCUTEIBHOCTH
lNanumes, 3aKkOH BCEMHMPHOTO TATOTEHHUs, 3aKOHBl COXPAaHEHHs HMIIyJlbCca U
MEXaHUYECKOH 3HEPIruu, CBA3b pabOThl CHJIBI C U3MEHEHHEM MEXaHWYEeCKOW 3Hepruu,
YCIIOBUSL pPaBHOBeCUs TBEPJOrO Teja), MPU 3TOM HCIOJIb30BATh MAaTEMaTHYECKOE
BBIPOKEHUE 3aKOHOB, YKa3blBaTh YCIOBHSI NMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpasoBanuii ['anuies, BTOporo M TpeThero 3akoHOB HblOTOHA, 3aKOHOB
COXpaHEHUsl UMITYJIbCAa U MEXAaHMYECKOUW HEPIuM, 3aKOHAa BCEMUPHOTO TATOTECHMS;
aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl M SIBICHHUS, MCIOJIb3ys OCHOBHBIE
nosioxkeHust MKT 1 3akoHbBI MOJIEKYISIpHON (PU3UKK U TEPMOIMHAMUKY (CBA3H AaBIICHUS
WJICaIbHOTO Ta3a CO CpelHEed KHWHETHYECKOW HHEpPrued TEeIIOBOrOo JBWKECHHUS U
KOHIEHTPAIMEHN €ro MOJIEKYII, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHUECKO N
SHEPTrUeW TEIUIOBOrO JBWKEHHSI €r0 4YacTHL, CBS3b JABJICHUSA HWICAIBHOIO Tra3a C
KOHIEHTPAIME MOJIEKYJ U €ro TeMInepaTypoi, ypaBHeHue Meneneesa—KmaneiipoHna,
MEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS PHEPIUH B TEIUIOBBIX MPOLIEccax),
IIPY 3TOM HCIIOJB30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MenpaeneeBa—Kianelipona;

aQHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBICHHUS, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUUECKOrO 3apsija,
3akoH KynoHa, MOTeHIMAIbHOCTb JIEKTPOCTATUYECKOTO MOJIs, IPUHLHUI CyEPHIO3ULIUN
JNEKTPUUECKUX TOJIEH, ITPU ITOM YKa3blBasl yCIOBUs IPUMEHUMOCTH 3akoHa Kynona, a
TAK)K€ MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl ydacTKa LENH U JJIs
3aMKHYTOU 3JIEKTpUYECKo# 1enu, 3akoH Jxoynsa—Jlenna, npaBmia Kupxroda, 3akoHbI
Dapanes 171 SIEKTPOIU3A);

OMHCHIBATh (PU3MUECKUE MPOLIECCHl U SBICHUS, UCIIONb3Ysl BEUUYUHBI: IEpEMEILCHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHuueckas SHeprusi, padora
CUJIBL, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUJIA TSXKECTHU, CHIIAa YIPYTOCTH, CHIIA TPEHMUS,
MOIIIHOCTbh, SHEPTUs B3aUMOJICHCTBHS Tena ¢ 3eMi€i BOMU3U e€ MOBEPXHOCTH, SHEPTHUs
ynpyroil aedopmanuu NpyXUHbI, KOJIHMYECTBO TEIJIOTHI, aOCOJIOTHAs TeMIeparypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSIS SHEPT U UACaTLHOTO OJJTHOATOMHOTO Ta3a,
paboTa uaeanbHOrO rasza, OTHOCHTENbHAas BIAXKHOCTh Bo3ayxa, KIIJ[ wumeamnbHOTO
TEIUIOBOTO JIBUTaTelsl; dIEKTPUUYECKOE I10JI€, HANPSIKEHHOCTh IEKTPUYECKOTO IOJIS,
HaIpsHKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apsHKEHHOTO Iapa B BakyyMe M B
JTURJIEKTPUKE, TMOTEHLUMAN 3JEKTPOCTATHYECKOrO IOJIsl, Pa3HOCTh IOTEHIUAJOB,
AJNIEKTPOJIBIKYIAsl CUJla, CHUJIa TOKA, HAIpsHKEHHE, MOIIHOCTh TOKA, AJEKTpUYecKas
€MKOCTBb INIOCKOTO KOHAEHCATOPa, COPOTUBIIEHUE YJaCTKa LIETH € TOCIEA0BATENbHBIM
U MapajUIeIbHBIM COEJUHEHMEM PpE3UCTOPOB, DSHEPIUs DJIEKTPUYECKOIO  IOJIS
KOH/JIEHCATOPa;



00BSACHATH 0COOCHHOCTH MPOTEKAHUS (PU3HUECKUX SIBJICHUN: MEXaHUYECKOE JBIKCHHE,
TEIUIOBOE JBMKCHUE YACTHII BEIIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE JBMKCHHE,
muddy3us, UCHapeHue, KUNCHHE W KOHACHCALWs, ITUIABIICHUE W KPUCTaUTU3aIlns,
HaIpaBJIEHHOCTh  TEIUIONEpeAauu, dJIKTpU3alus  TeJl, SKBUIIOTECHIUAIHHOCTD
MMOBEPXHOCTHU 3apsXKEHHOTO MTPOBOIHUKA;

MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKOH BEIMYMHBI OT JPYrou C
WCIIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN, NpPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh PE3yIbTATHI MOJYYCHHONW 3aBUCUMOCTH (U3NYCCKUX BEIIMYUH B BHUIC
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH HM3MEPEHUH, JeNaTh BBIBOJBI TI0
pe3ynbTaTam UCCIEeI0BaHUS;

MPOBOJUTh KOCBEHHBIC U3MEpPEHUsS (PU3MYECKUX BEJIWYUH, MPU ITOM BBIOMPATH
ONTUMAIBHBIA METOJ HW3MEpPEHHUs, OLEHUBATh aOCOJIOTHBIE W OTHOCHUTEIBHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIUTH OTIBITHI IO MMPOBEPKE MPEI0KEHHON TUTIOTE3bI: IJIAHUPOBAThH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJTYICHHBIC PE3YIIbTATH U
JIeNaTh BBIBOJI O CTaTyCE MPEII0KEHHON TUTIOTE3HI;

coOmo1aTh MpaBwiia 0€30MacHOTO TPyJa MPHU MPOBEACHUU HCCIEIOBAHMN B pamMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM W MPOEKTHON
JESITETPHOCTH C HCIOJB30BAHMEM W3MEPUTEIBHBIX YCTPOWCTB W JIaOOPAaTOPHOTO
000pyI0BaHMUS;

periaTh pacy€THBIC 3a/1a4H C SIBHO 33JIAaHHOMN U HESIBHO 3a/TaHHON (PM3MUECKON MOIEIBIO:
Ha OCHOBaHWUM aHAJM3a YCIOBHS OOOCHOBBIBATH BBIOOP (DHU3UYECKON MOJIEIH,
oTBeuarouleil TpeGoBaHUSIM 3a/1a4H, IPUMEHSITH GOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUN MpPH MCMHOJIb30BAHUU MATEeMATUYECKUX METOJ0B
peuieHuss 3ajad, MPOBOAUTh pacdy€Tbl HA OCHOBAaHMM HWMEIOIIMUXCS JIaHHBIX,
AHAJIM3UPOBATh pPE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl PEIIEHUS C Y4ETOM
MOJYYEHHBIX PE3YJbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/1auu, TpeOyIolre IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3UKH, a TaKKe WHTErpaluy 3HaAHWM W3 JIPYTHX HPEeIMETOB €CTECTBEHHO-
Hay4YHOr0 UHMKJIA: BBICTPAWBaTh JOTMYECKYIO LIETIOYKY PACCyKJIECHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 7151 00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTUH;

aHAJIM3UPOBATh U  OLIGHUBATh TOCJEJICTBUS OBITOBOM U  MPOU3BOJACTBEHHOM
JEeSITETHHOCTH YEeJNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLIeCCaMH, C TMO3UIUI
3KOJIOTUYECKOU 0€301MacHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MPUPOJIOTNIONIb30BAaHUH, & TAKXKE PasyMHOM HCIOJIb30BAHUMU JOCTHKEHHM HAyKU U
TEXHOJIOTHH JUTsl TalbHEHIIIero pa3BUTHS YEI0BEUECKOTO O0IIeCTBa;

MPUMEHSTH pa3unYHbIe COCOOBI PabOTHI ¢ HH(popMaIueil (U3MIECKOTO COEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH, TpPU ITOM
HCII0JIb30BaTh COBpEMEHHbIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TTOUCKA, TepepadboTKu
U TpeIbsBICHUS YIeOHON U HAYYHO-MIOMYNISIPHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U



MHTEepHpeTanuu UHOOPMAINH, MOJTYYCHHON U3 Pa3IMYHBIX MUCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh IMOJy4aeMyl0 MH(POpPMAIMIO M OICHMBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA HH(popMaIumy;
IPOSIBJIATh  OPraHU3AllMOHHBIE M  II03HABATEJIbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHUs HOBBIX 3HAHWUH B MPOIECCE BBINIOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX pPOJIEH, IIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PACHPEAEIATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYalUsiX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXJOr0 U3 YYaCTHUKOB IPYIIIIbI B PELLICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

MpOSIBIIATh MOTHMBAallMIO K Oyaymed npopeccHOHaIbHOM — NIEATENbHOCTH IO
CHEIUATBEHOCTIM (DPU3UKO-TEXHHUYECKOTO TIPO(UIIsL.

K xoniy obyuenust B 11 knacce npeiMETHbIE PE3yNbTaThl HA YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(OPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

MOHUMATh poOJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBHOU W
3THYECKON cepax AESITeNTbHOCTH YelOBEKa, POjb U MECTO (M3UKH B COBPEMEHHOM
Hay4yHOU KapTHHE MUpa, pOJib ACTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJIOBEeKa U
NalbHENIIeM  HAayYHO-TEXHHUYECKOM  pa3BHUTHUH, 3HaYEHHE  OMNMCATEIbHOMH,
CUCTeMAaTHU3UPYIOIIel, OOBSICHUTENIPHON W MPOTHOCTHYECKON (QYHKUUN (u3nueckoi
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIHAIbHON TEOpUU OTHOCUTEIBHOCTH, KBAHTOBOU
dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUM TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MeCTO (HU3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUHN O IPUPOJIE;

pasnuyath yCIOBUS MPUMEHUMOCTH MoJienel (pU3nuecKux Tejl U MPOLeccoB (SBICHUI):
OJHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TM0Js, TapMOHUYECKHE
KojeOaHus, MaTeMaTUYeCKUd MAasATHUK, UACaIbHBIA MPYKUHHBIH  MasSTHUK,
rapMOHUYECKHE BOJIHBI, HJICATbHBIN KOJIeOATENbHBIM KOHTYpP, TOHKAs JMH3a, MOJeNei
aToMa, aTOMHOTO s1/Ipa U KBAHTOBOM MOJIENIN CBETA;

pasznuyath yciaoBHs (TFpaHUIBl, 00JacTH) MNPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMATh BceoOlui Xapakrep (QyHIAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH 3JICKTPOMArHUTHBIE TMPOILECCHl U SBICHUS, HCHOIB3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVMHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTENILHOCTH (3aKOH COXpaHEHHUs 3JEKTPUUYECKOTO 3apsia, cuiia AmIiiepa, CHiia
JlopeHua, 3aKOH 3JEKTPOMAarHUTHOW WHAYKUMM, mpaBuio Jlenua, cBa3p O/IC
CaMOMHJYKIIMH B 3JIEMEHTE 3JIEKTPUUECKOH LIETIH CO CKOPOCTHIO U3BMEHEHUS CUIIbI TOKA,
MOCTYJIAThI CTIEIUATBLHOM TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIUTeHHa A1 poTorddexTa, mepBelii U BTOPOI
nocTynatel bopa, MpUHIMII COOTHOIIEHUs HeompeaenéHHocTel ['eizenbepra, 3aKOHbI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YMCEN U DHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);

OTIHMCHIBATh (PH3MUECKUE MPOIIECCHI U SIBICHUS, UCIOJIB3YS BETUYHUHBI: HAMPSHKEHHOCTh
NIEKTPUYECKOTO I10JIsA, TIOTEHIINAI AIEKTPOCTATUUECKOTO T10JIs1, Pa3HOCTh NOTEHIINAJIOB,
ANEKTPOJBIDKYIIAs CHJIa, WHAYKLIHMS MarHUTHOTO TIOJI, MAarHUTHBIA TOTOK, CHJIA



Ammnepa, WHIYKTUBHOCTb, OJIEKTPOJBIDKYIIAs CWJIa CAaMOMHIYKIUH, JHEPrus
MarHuTHOTO TOJISl MPOBOJHUKA C TOKOM, PEISTHBUCTCKUI MMITYJIbC, MOJIHAS SHEPTHS,
SHEPrUs MOKOs CBOOOJHOM YaCTUIBI, SJHEPTUsl U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsij sapa, SHEPTHs CBA3H Apa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHHsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHS, CAMOUHAYKIIHS, PE30HAHC, HHTEPPEPEHINS BOJIH, TUPPAKLIUs, TUCTIEPCHS,
MOJIHOE BHYTPEHHEE OTpakeHue, PoTortekTpuueckuii 3 ekt (porodrddexr), anbda- u
Oerta-pacmagpl saep, TaMMa-u3IydeHue sjuep, GU3ndecKre MPUHIUIBI CIIEKTPAIHLHOTO
aHanmm3a u paboThI J1a3epa;

OTIpENIeNATh HANpaBJIeHUE WHAYKIMH MarHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuisl JlopeHna;

CTPOUTHh M300pake€HHe, CO37aBaeMO€ IUJIOCKAM 3€PKajoM, TOHKOW JIMH30U, U
pacCUMTHIBATh €r0 XapaKTEPUCTHKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSTHS, TEOPHH WU 3aKOHBI JUIS
aHaM3a 1 00BSICHEHUS (PU3MUECKUX MPOIIECCOB, TPOUCXOAIINX B 3BE31aX, B 3BE3THBIX
cucTeMax, B MEKTaJaKTHUECKOW Cpefie; ABMIKEHUsI HEOSCHBIX TEJl, SBOJIOIUH 3BE3 U
Bcemennoii;

MPOBOJIUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYHMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTATHI
MOJTydEeHHON 3aBHCUMOCTH (PM3MYECKHX BEIWMYMH B BHUAE TpaduKoB C y4éToM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWi, JenaTh BBIBOJABI 10  pe3ylbTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHMsI (HU3MUECKUX BEIMYMH, IpPU 3TOM BHIOMpATH
ONTUMAJIBHBIA METOJ M3MEpEeHMs], OLICHWBaTh AaOCOJIOTHBIE M OTHOCUTEIbHbBIE
MOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHNUN;

IIPOBOJIUTH OMBITHI IO MMPOBEPKE MPEUI0KEHHON TUITOTE3bI: IJIAHUPOBAThH SIKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH I10JIyYEHHBIE PE3YJIbTaThl U
JieJIaTh BBIBOJI O CTATyCe MPEAIOKEHHON TUIOTE3bl;

OIMCBIBATH METO/IbI IIOJYYEHUSI HAYYHbBIX aCTPOHOMUYECKHUX 3HAHUH;

coOuoaTh npaBuiia 0e30aCHOrO TpyAa MpPU MPOBEJCHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO 3KCIEpPUMEHTa, NPAaKTUKyMa U Y4eOHO-HCCIIEJ0BATENbCKOM M MPOEKTHOM
JEeATeIbHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB U J1a00OpPaToOpHOTrO
000pyI0BaHuUS;

pelaTh pacy€THBIE 3a/1a4H C SIBHO 33JJaHHOM 1 HESIBHO 3aJJaHHOM (PU3UUECKOIl MOJIENBIO:
Ha OCHOBaHMM aHalM3a YCJIOBHUS BBIOMpaTh (U3NYECKHE MOJAEIH, OTBEYaIoIIHe
TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJATh
(Gu3nYecKux TeOpuil IpU UCIOJIb30BAaHUM MAaTEMaTHYeCKUX METOJOB PELIeHMs 3ajad,
MIPOBOJIUTH PACYETHI HA OCHOBAHUU UMEIOIINXCS IAHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHUPOBATh METObI PEIIEHUS ¢ YIETOM MOITYUYEHHBIX PE3yIbTaTOB;

pemaTh KaueCTBEHHbIE 3aJJauH, TpeOyroluye MpUMEHEHHs 3HaHUH U3 Pa3HbIX pa3/iesioB
Kypca (H3UKH, a TakKe MHTErpalyy 3HAaHUM W3 JpYyruX NpeAMETOB €CTECTBEHHO-
Hay4YHOTO LMKJA: BBICTpAaUBaTh JIOTHUECKYIO ILIEMOYKY pacCyXJEHHil ¢ omnopod Ha
M3yUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHUS;

UCIOJIBb30BaTh TEOPETUYECKHE 3HAHUA Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLECCOB;



MPUBOANUTH PUMEPHI BKIIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE NPOIECCOB OKPYKAIOIIET0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AHAJIIN3UPOBATH u OLICHUBATh IHOCICACTBU S 6LITOBOI>'I u HpOPI?;BOI[CTBCHHOfI
NESITETLHOCTH 4YeJIOBEeKa, CBS3aHHOM C (U3MYECKHMMHU TMpoIleccCaMu, C TMO3ULUN
9KOJIOTUYECKOU 0€30I1acHOCTH, MpeACTaBICHUI 0 parMoHaAIBHOM
MIPUPOJIOTIONIL30BAHUH, & TAKXKE Pa3yMHOM HCIIOJIB30BAHUU JOCTIDKCHUM HAyKU U
TEXHOJIOTHH JIJIs1 JAIbHEHUIIIEro pa3BUTHUS YEIIOBEUECKOTO O0IIEeCTBa;

MPUMEHSTH Pa3InIHbIC CLIOCOOBI PabOTHI ¢ MH(pOpMaIUel (PU3HIECKOTO COJIEPIKAHUS C
HUCITOJIB30BAHUEM COBPCMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TCXHOHOFHﬁ, npu 5TOM
HCII0JIb30BaTh COBPECMCHHBIC HHq)OpMaHHOHHBIe TEXHOJIOTHUHU JIs ITIOMUCKaA, nepepa60TI<I/I
U IpebsBIEeHNs Y4eOHON U HAYyYHO-MOMYNISIpHON MH(OPMAaLIUY, CTPYKTYPUPOBAHUS U
UHTEpIpeTanuy “HOpMaIuK, NOJYyYeHHON U3 pa3IMYHbIX HUCTOUYHUKOB, KPUTUYECKU
aHAIM3UPOBATH TMOJTYYaeMyI0 WH(POPMAIIUIO M OLIEHMBATh €€ JIOCTOBEPHOCTh Kak Ha
OCHOB€ UMCHOIIIUXCA 3HaHHﬁ, TaK 1 Ha OCHOBC aHaJIn3a UCTOYHHUKA HHq)OpMaHHH;
OpOsABIIATE OPraHU3allMOHHBIC UM IIO3HABATCJIBHBIC YMCHHA CaMOCTOATCIBHOTO
MpUOOpETEHUs HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOEKTHBIX U y4eOHO-
HCCIEA0BATEIBCKUX padoT;

pa6OTaTB B rpymnmne€ ¢ HMCIHOJHCHHEM Pa3JIMYHbIX COIUAJIbHBIX poneﬁ, IJIaHUPOBATHh
paboTy Tpynmbl, palMOHAIBHO PACTIPEIENSITh JCATeIbHOCT B HECTAaHIAPTHBIX
CUTyallMAX, aICKBATHO OLCHUBATDH BKJIAJ KaXXJI0TI'0 M3 YUYAaCTHUKOB I'PYIIIILI B PCIICHUC
paccMaTtpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHMBALlMIO K Oyaymed mnpodeccuoHalIbHON — NEATENbHOCTH IO
CHEIUATBLHOCTIM (PU3UKO-TEXHHIECKOTO TIPODHIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunuyectBo 4yacos
Ne DJIeKTpOHHbIe (L (POBbBIE)
/i HanmenoBanue pa3aesioB 4 TeM NIPOrpaMMBbI Beero Konrpoabnueie | [pakruyeckue o
padoThI padoThI
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUSI ITPUPO/IBI
1.1 Hay4Hnslii MeTO1 MO3HAHUS IPUPO B 0
Hroro no pazneny
Paznen 2. MEXAHUKA
2.1 Kunemaruka 11 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHUSI B MEXaHUKE 10 1
Hroro mo paszueny 36
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnnoBbie MalIMHbI 20 1
3.3 ArperaTHble cOCTOsSHUS BelecTBa. Da3oBbie MEPexoabl 14 1
Hroro mo paszueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUYECKOE T10JIE 24 1
4.2 [TocTOSIHHBIN 2IIEKTPUYECKUIT TOK 24 1
4.3 Toku B pa3jIMuHbIX Cpeax 6
HWroro 1o pasueny 54
Pa3znen 5. PUSMYECKUMN MPAKTUKYM
5.1 Du3n4eCKU NPAKTUKYM 16 16
Hroro 1o paszaeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 8 16




11 KVIACC

KonnuyectBo yacos
Nenn/m | HammeHoBaHHMe pa3/1esioB M TeM NPOTrPaMMbI Kontpoabubie | [IpakTuueckue UIEKTPOHHbIE (1LipoBbIe)
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pazpea 1. JIEKTPOJAUHAMUKA
1.1 MarnuTHO€ noJe 14
1.2 DneKTpOMarHuTHas MHIAYKLUS 13 1
Hroro mo paszueny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue Koyie0aHus 10
2.2 DNeKTpOMarHUTHbIE KOJIeOaHus 15
2.3 MexaHndeckue 1 JIeKTPOMarHuTHBIE BOJTHBI 10 1
2.4 Onrtuka 25 1
Uroro no pazneny 60
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ochosbl CTO 5 1
Hroro 1o pasueny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynnsipHO-BOJTHOBOH JAyalin3m 15
4.2 ®dusnka aToma
4.3 ®u3rKa aTOMHOTO S7pa ¥ JIEMEHTAPHBIX YaCTHI]
HWroro 1o pasueny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 DneMEeHThl aCTPOHOMUU U aCTPOPHU3UKU 12
Hroro no pazaeny 12
Pazzea 6. ®USHUECKHUI MPAKTUKYM
6.1 Pu3HYEeCKU NPAKTUKYM 16 16
Hroro 110 pazaeny 16

Pasznen 7.

OBOBIIAIOIIEE IIOBTOPEHUE




CucremaTtuzanus u O606HICHI/IC MpeaAMETHOro COACPKaHn A

7.1

N OoIIbITa ACATCIBHOCTU, HpI/IO6peTéHHOI‘O IIpU U3y4YCHUHN 15
kypca ¢usuku 10 — 11 kmaccos
Hroro mo paszueny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyectBo 4yacos Jara DJIeKTPOHHbIE
Ne Tema ypoka
Beero | K/p | Ilp/p | u3yueHust norp

®dwusnka — pyHAaMeHTaIbHast HayKa o0 pupoae. HaydHbIil MeTox TO3HAHUS U METOIbI

1 uccnenoBanus pusnueckux siieHuil. Poib u Mecto ¢pu3nku B GOpMHPOBAHUT 1 0 0
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUUYECKON NEATEIBHOCTH JIIOIEH

) DKCIIEpUMEHT U TeopHs B IIpolecce MO3HaHus pupoibl. Habnmonenne u skcrepumMeHT | 0 0
B (pusuke

3 CriocoObl u3MepeHust GU3NYECKUX BETUUUH 1 0 0
AOCOMI0THAs M OTHOCUTEJIbHAS MOTPEIIHOCTH U3MEPEeHUH (DHU3HUECKUX BEIMYUH 1 0

5 MogenupoBanue B pu3uke. 1 0 0

6 Mexannueckoe apuxenue. Cncrema orcyera. OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 0 0
nsuxkeHus. [Ipsimas u oOpatHas 3ajaul MEXaHUKH

7 Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUK Ha OCU KOOpJUHAT. TpaekTopus. 1 0 0
[Tepememienue. CkopocTth. UX TpOEKIIMKU HA OCH KOOPAWHAT

8 CrnoxeHue nepeMeeHnii 1 ckopocTei. Penienne 3ana4 1 0 1

9 PaBHOMepHOE npsAMorHeHOE IBIKeHuE. ['paduueckoe onrucanue paBHOMEPHOTO 1 0 0
MPSMOJIMHENHOTO ABUKEHUS

10 HepaBnomepHoe nBmwxkeHue. MroHoBeHHasi CKOpocThb. Y ckopenue. [IpsamonuneitHoe 1 0 0
JBUKEHHE C ITOCTOSIHHBIM YCKOPEHUEM

11 I'padmyeckoe onucanue NPSIMOIUHEHHOTO JBUKEHUS C TOCTOSTHHBIM YCKOPEHHUEM 1 0 0

12 CBoOoiHOE nazieHne. Y ckopeHrue cBOOOHOTO MaieHus. 3aBUCUMOCTh KOOPIMHAT, 1 0 0
CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX rpaduxu

13 JIBr>KkeHue Tea, OpOIIeHHOTO MO YTIIOM K TOPU30HTY 1 0 0

14 Pemenue 3a1ay Ha OannucTUUYeCKOE ABIKEHUE Tel 1 0

s KpuBonuHeliHoe nBrxkeHue. [IBHKeHNE 10 OKPYKHOCTH. YTJIOBas U JIMHEHHAs 1 0 0
ckopocTs. [lepuon u yactora. LIeHTpOCTPEMUTENIBHOE U MIOJIHOE YCKOPEHUE

16 KonTtponsHas padora no teme "Kunematuka" 1 1 0




IIepsb1ii 3ak0H Hprotona. MHepuuansasie cucreMsl otcuéra. IIpuHnun

17 oTHOocuTenbHOCTH ["anunes. HennepuuanbHble CUCTEMBI OTCUETA ! 0 0

18 Cuna. PaBHonelicTBytomas cuia. Bropoit 3akon HetoTona. Macca 1 0 0

19 BsaumopneiictBue ten. Tpetuii 3akon HproToHa 1 0 0

20 [Ipunuun cynepno3unuu cuil. Pemenue 3a1ay Ha npuMeHeHe 3akoHOB HeroToHa 1 0 0

21 3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U MHEPTHON MaccChl 1 0 0

22 Cuna TsKeCcTH M ycKopeHue cBOOOHOTO Ma/ieHus 1 0 0

3 JIBr>keHrne HeOECHBIX TEJ M UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocMuueckas | 0 0
CKOpOCTh. 3akoHbl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 0 0

75 Cuna tpenus. [Ipupoaa u Buzbl cui TpeHus. [[BKeHue B )KUIKOCTH U Ta3e C Y4ETOM 1 0 0
CHUJIBI COTTPOTUBIICHHUSI CPEIBI

26 Hasnenue. ['mapocrarndeckoe gapienue. Cuna Apxumena 1 0 0

7 AbcomotHO TBepAoe Teino. [locTynarensHoe U BpalareabHOe ABMKEHUE TBEPIOTO 1 0 0
Tena

28 MOMEHT CUJIbl OTHOCHUTENIBHO OcH BpalieHus. [linedo cuiibl 1 0 0

29 CrnoxxeHue cui, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena. Y cnoBus 1 0 0
paBHOBECHS TBEPAOro Tena. Buasl paBHOBECHS

30 Pemrenue 3agau 1 0 1

31 Kontponbhas padoTa no teme "JIlunamuka. Cratuka TBepAoro rena' 1 1 0

0 NmMnynbc maTepuaibHOM TOUYKHU, CUCTEMBI MaTepUaIbHbIX TOUEK. LIeHTp Macc cuctemsl 1 0 0
MaTepuaibHbIX ToOueK. Teopema o IBHKEHHUH LIEHTpa Macc

1 NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs UMITYJIbCa. 1 0 0
PeakTuBHOE NBUXKEHUE

34 MoMeHT nMiynbca MaTepuainbHOM Touku. [IpencraBieHue o coxpaHeHU MOMEHTA 1 0 0
HMITYJIbCa B EHTPAJIBbHBIX MOJISAX

35 Pewrenue 3anau 1 0 1

36 PaGora cuibl Ha ManoM 1 Ha KOHEYHOM TepemenieHuu. [ paduueckoe npeacrapneHue | 0 0

pa6OTBI CUJIBI. MOIIIHOCTH CHUIIBI




Kunernueckas sneprusi. Teopema 00 H3MEHEHUN KMHETHYECKOHN SHEPTUU

37 . 1 0 0
MaTepuaibHON TOUKU

33 [ToreHumanpHble M HENOTEHIMAIbHBIE CUIIbl. [loTeHUManbHas sHeprus. Bropas 1 0 0
KOCMHYECKasi CKOPOCTh

39 Tpetbst kocMuueckast CKOpocTb. CBsi3b pabOTHI HEMOTEHITUATBHBIX CHJI C U3MEHEHHUEM 1 0 0
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUHU

40 VYipyrue u Heylnpyrue CTOJKHOBEHMS. Y paBHEHUE bepHyum U1 uaealbHOU | 0 0
HKHUJKOCTH

41 KonTpomabHas paborta o Teme "3akoHbI COXpaHEHUsI B MeXaHUKe" 1 1 0

42 PazButue npeacrasiaenuit o npupoje Termiotel. OcHoBHBIE MooxkeHus MKT. | 0 0
Huddysus. BpoyHoBckoe nBrKeHNE

43 Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPABIX Te. XapaKTep IBIKCHUS U : 0 0
B3aMMOJICHCTBHUS YACTHI] BEIECTBA

44 Macca u pazmepsl MoJiekyln (atomoB). KonndectBo Bemiectsa. [locrosinnas ABoraapo 1 0 0

45 Temneparypa. TemnoBoe paBHoBecue. [llkana enbcus 1 0 0

46 Pemenue 3amay 1 0 1

47 Wneansubii ra3. I'a3oBbIe 3aKOHEI 1 0 0

48 VYpaBuenue MenpeneeBa-Knanelipona. Pemenue 3amnau 1 0 1

49 AbcomoTHas Temnepatypa. 3akoH JlanbToHa 1 0 0

50 N3omporiecchl B UieaqbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA 1 0 0

51 I'paduaeckoe npeacraBieHne U30MPOIIECCOB: U30TEpMa, U30X0pa, n30bapa 1 0 0

52 OcnoBnoe ypaBHenue MKT 1 0 0

53 Permrenue 3agau 1 0 1

54 CBsi3b a0COTIOTHON TEeMIEepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CpeHEH 1 0 1
KMHETHYECKOM 3HEpruei mocTynaTeabHOro TEMIOBOIO IBUKEHHS €€ YaCTHUIL

55 O6006mmenue u cucreMarusanus 3Hanui o teme "OcHoBsl MKT" 1

56 KonTtponsHas padora o reme "OcHoBsl MKT" 1 1 0




57

TepmonHamuueckas cuctemMa. 3ajlanue BHEIHUX ycnoBuid juist T/ cucteMsl.
Buemnue u BHyrpennue napamerpsl. [lapamerpst T/I cucteMsl Kak cpeiHUE 3HAYCHUS
BEJIMYUH, ONMCHIBAIOIINX €€ HA MUKPOCKOIINYECKOM YPOBHE

58

HyneBoe nauano repmoaunamuku. Camonpou3BoJibHas penakcainus T/ cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59

MOZ[GJH) HACAaJIbHOI'O ra3a B TCpMOJUHAMUKE. YcaoBus IMPUMCHUMOCTHU 3TOM MOJCIHN

60

YpaBHenue MeHneneeBa-Kianeliposa 1 BIpaK€HUE Il BHYTPEHHEN SHEPTUH

61

BeIpaxxenue 1 BHyTpEHHEN SJHEPTrUU OJHOATOMHOTO UICAIBHOTO rasa.
KBasucrarnueckue u HECTaTUYECKUE ITPOLIECCHI

62

DOneMeHTapHas paboTa B TepMoAMHaMuKe. Beruucienne padoTsl 1o rpaduky mpoiecca
Ha pV-nuarpamMmme

63

Tennonepenada kak crocod® n3MeHeHus: BHyTpeHHew suepruu T/ cucreMsr 6e3
COBEpIICHUS pabOTHI

64

KonBeknus, TemIonpoBOIHOCTb, U3ITYyYEHUE

65

KonndecTBo TennoTel. TemoéMKOCTh Tena. Y aenbHas U MOJIIpHas TEMI0EMKOCTH
BEIleCTBA. Y IelbHAs TEIJIOTA CrOPAHUS TOTUTHBA

66

Pacuér konuuecTBa TEIIIOTHI IPU TEIUIONEpeaue

67

[Tonsatue 06 annabaTHOM Tporiecce. I1epBrIif 3aKOH TEPMOJIMHAMHUKHI

68

KonnuecTBo TemuioTel 1 paboTa Kak Mepbl UI3MEHEHUsI BHYTpeHHEH sHepruun TJ1
CUCTEMBbI

69

Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U HEPABHOBECHBIX MPOIECCOB.
HeobpaTumocTs IpUpOIHBIX TPOIIECCOB

70

[Tpuniune! aeiictBus TerioBbix MamuH. KIT/]

71

MakcumanbHoe 3Hauenue KIT. [{ukn Kapuo

72

Pemenue 3amau

73

OKOJIOTUYECKHE aCIIEKTHI MCITOJIb30BaHUS TEIJIOBBIX Jnpurareneil. Temnooe
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ Cpcabl

74

Pemenue 3amau




75

O06o06uienne u cuctemaru3anys 3HaHui o reme "Tepmoaunamuka. TemoBble
MaluHb!"

76

KonTpomnsnas padora o teme "Tepmoannamuka. TermioBbie MauHbI"

77

[TapooOpa3oBanue u KoHAeHCaNws. VicapeHne u KuneHue. Y IeinbHasl TerioTa
napooOpa3zoBaHus

78

HaCI)IHIGHHI)IC M HCHACBIIICHHBIC I1aphbI. KadecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa OT TEMIICPATYypPhbl, UX HE3aBUCUMOCTD OT 00BnéMa
HACBIIICHHOI'O I1apa. 3aBUCHMOCTD TEMIICPATYpPhbl KUIICHUA OT AABJICHUS B )KUIKOCTHU

79

Braxxnocts Bo3iyxa. AGCOJIFOTHAS U OTHOCUTEIbHAS BIIAYKHOCTh

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBOUCTB
KpHUCTAJIJIOB

82

[InaBnenne u KpucTauM3aus. Y aelbHas TerioTa tiasieaus. Cyomumans

83

Hedbopmaruu TBEpAOTO Tena. Pactskenue u oxarue. Capur. Moayns FOnra. [penen
ynpyrux nedopmarmii

84

TermmoBoe pacmmpeHue KUAKOCTEN U TBEPABIX TeJl. AHTAPMOHU3M TEIIOBBIX
KOJIeOaHUIl YacTHI] BEIECTBA

85

[IpeoGpa3zoBanue s3HEPTUM B Pa30BBIX MEPEXOAAX

86

ypaBHCHI/IC TEIJI0BOro OajzaHca

87

Pemrenue 3agau

88

HOBCpXHOCTHOC HaTsOKEHUC. KaHI/IHHﬂpHHe SIBJICHU . ,HaBJ'ICHI/IC 1o PICKpPIBJ'ICHHOfI
IIOBCPXHOCTBIO JKUJIKOCTH. d)opMyna Jlamnaca

89

O06o0011IeHre U cCUCTEMAaTH3aIMs 3HAaHUH 110 TeMe "ATrperaTHble COCTOSIHHSI BEIISCTRA.
®dazoBble Iepexo bl

90

KonTtponpHast pabota o Teme "ArperatHble cocTosiHUS BeniecTBa. Pa3zoBbie
nepexonpr”

91

QHCKTpI/ISaHI/I}I TeI U €€ MMPOABJICHUS. 3J'IeKTpI/I‘IeCKI/II7I 3apsn. I[Ba BUJA SJICKTPUYCCKUX
3apsA0B. HpOBO,[[HI/IKI/I, JAUDJICKTPUKHU U MMOJIYIPOBOIHUKHA

92

3HeMeHTapHLIﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan. 3akoH COXpPAaHCHUA JJICKTPHUICCKOI0O 3apdaa




93 B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kynona 1 0 0

94 Pemenue 3amau 1 0

95 Dnektpuyeckoe nosie. Ero nefictBrue Ha 3IeKTpUUECKUE 3apsi/Ibl 1 0 0

96 Hanpspok€aaocTs 3nekTpuueckoro noJs. [IpoOuslii 3apsy. Jlunuu Hanpsok€HHOCTH | 0 0
AJIeKTpUdecKoro noist. OJHOPOIHOE INEKTPUUECKOE 110JI€

97 [ToTeHIManbHOCTH AJIEKTPOCTATUYECKOTO 1OJIs. PA3HOCTh MOTEHIIMAIOB U HAIPSIKECHUE 1 0 0

08 [ToTeHnnmanpHas 3HEprus 3apsja B dJeKTpocTaTudeckoM mnoge. [lorennuan | 0 0
AIIEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSDKEHHOCTH TIOJISI U PA3HOCTH TMOTEHITHAJIOB IS DJIEKTPOCTATUYECKOTO TOJISI 1 0 0

100 [IpuHIMI cyneprno3uuu 3IeKTPUUECKUX MoJei 1 0 0

101 Pemenne 3amau 1 0 1

102 [Tone Toueuynoro 3apsiaa. [Tose paBHOMEpPHO 3apsiKEHHON Cephl 1 0 0

103 [Tone paBHOMEpHO 3apsiKeHHOro 1o 00bEMY 1apa. [losie paBHOMEpHO 3apsHKEHHOMN 1 0 0
0ECKOHEYHOM MI0CKOCTH

104 [IpoBOIHHMKHU B 3JIEKTPOCTATUYECKOM TI0JIE. Y CIIOBUE PABHOBECHS 3apsIIOB 1

105 JIMBAEKTPUKY U MOJYIPOBOAHUKH B AJIEKTPOCTATUYECKOM TOJIE 1

106 Konpaencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MIIOCKOTO | 0 0
KOHJIEHCAaTOpa

107 [TapannensHO€ COeIMHEHUE KOHIEHCATOPOB 1 0 0

108 [TocnenoBarenbHOE COEAMHEHNE KOHAECHCATOPOB 1 0 1

109 DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa 1 0 0

110 Permrenue 3agau 1 0 1

111 JIBro>keHre 3apsiKEHHOM YaCTHUIIbl B OJTHOPOIHOM 3JICKTPUYECKOM TMOJIe 1 0 0

112 Permrenue 3agau 1 0 1

113 O06o0011eHne U cucTeMaTu3alus 3HaHui 1o TeMe "DIeKTpruueckoe mnose" 1 0 0

114 KonTtponpHas pabora o Teme "DnexTpudeckoe mnose" 1 1 0

115 Cuna toka. [TocTosiHHBIN TOK. Y CI0BHSI CyLIECTBOBAHUS MTOCTOSIHHOTO JIEKTPUYECKOTO 1 0 0

TOKa




116 Wcrounuku Toka. Hanpsbxenue u 9/1C 1 0 0
117 3akon Oma Jyist y4acTKa Henu. DJIEKTPUIECKOE COTPOTUBIICHUE 1

118 3aBUCUMOCTb COMPOTUBIICHUS OTHOPOJHOTO MPOBOJAHHUKA OT €T0 JTMHBI U ILJIOIIA/IN 1 0 0

MOTIEPEYHOT0 CEUCHUS
119 VY aenbHOE CONMPOTHUBIICHHE BellecTBa. Pemienne 3amau 1 0 0
120 [TocnenoBarenbHOE, MapaiIeIbHOE, CMEIIAHHOE COSIMHEHNE TTPOBOTHUKOB 1 0 0
121 Pacuér pa3zBeTBn€HHBIX 2nekTpuueckux nene. [Ipasuna Kupxroda 1 0 0
122 Pemenne 3amau 1 0 1
123 PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns —Jlenma 1 0 0
124 Pemenne 3amau 1 0 1
125 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TermoBasi MOIIHOCTb, BhIACIISIEMas Ha pE3UCTOPE 1 0 0
126 Pemenne 3amau 1 0 1
127 O/IC u BHyTpeHHEE COIPOTUBIICHUE NCTOYHNKA TOKA 1 0 0
128 3akon OMa Jy1sl IOJTHOM (3aMKHYTOM) 3JIEKTPUIECKOH TIeNH 1 0 0
129 Pemenne 3amau 1 0 1
130 MoIHOCTh UCTOYHHUKA TOKA 1 0 0
131 KopoTkoe 3ambikanue 1 0 0
132 Konpaencarop B 1ienu NoCTOSIHHOTO TOKa 1 0 0
133 Pemrenue 3agau 1 0 1
134 Pemenue 3agau no teme "l[locTOsIHHBIN AeKTpUYECKHil TOK" 1 0 1
135 Pemenue 3agau no teme "l[locTOSIHHBIN AeKTpUYECKHil TOK" 1 0 0
136 Pemenue 3agau no reme "[loCTOSTHHBIN 37E€KTpUUECKUN TOK" 1 0 1
137 O06o0menre 1 cucTeMaru3anus 3HaHui 1Mo Teme "[1oCTOSHHBIN 3JIeKTPUYECKUNA TOK" 1 0 0
138 KonTtponsHas padota o Teme "[loCTOSIHHBIN 3MeKTpUUeCKil TOK" 1 1 0
139 DneKkTpruyecKas MPOBOJUMOCTh PAa3JIMYHBIX BEIIECTB. DIEKTPUUECKHUI TOK B METaJIaX. | 0 0
CBepxnpoBOIMMOCTh
140 DNEeKTpUYECKU TOK B paCTBOpax M paciuiaBax 3J1eKTposuToB. 3akoHbl Dapanes mis | 0 0

QJICKTPOJIN3a




141 DnexTpuueckuil Tok B razax. [lnazma 1 0 0

142 DNeKTpUUecKuil TOK B Bakyyme. BakyymHbie IpuOOpsI 1 0 0

143 DNEKTPUUYECKUN TOK B MOJIYIPOBOJHUKAX 1 0 0

144 [TonynpoBoAHUKOBBIE TPUOOPHI 1 0 0
®uznyeckuil NpakTuKyM 1o teme "M3mMepeHue cuiibl TOKa U HaNpsDKEHMs! B LIETN

145 MOCTOSIHHOTO TOKA MPH IMOMOIIX aHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIHHBIX 1 0 |
npubopos". [Ipumeps! n3mMepeHus PU3MUECKIX BEIMYHH MTPU TIOMOIIN KOMITBIOTEPHBIX
TaTYNKOB"

146 duznyeckuil npakTukym no teMe "M3ydueHne HepaBHOMEPHOIO JBMKEHMS C LENbIO | 0 |
oTnpe/ieNieHUs MTHOBEHHOM ckopoct"

147 ®usnueckuil NpakTUKyM 1o Teme "MecnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU 1 0 1
PaBHOYCKOPEHHOM JIBOKEHUU"

148 duznyeckuil mpakTukyM 1o teme "M3ydenue qBuxKeHus Tena, OpoIIeHHOTO 1 0 1
TOPU30HTAJIBHO"

149 dusngeckuit mpakTUKyM 10 Teme "McciaenoBanue 3aBUCUMOCTH TTEpHOaa 00paIeHust 1 0 1
KOHUYECKOT0 MasgTHUKA OT €ro mapaMmeTpoB"

150 ®duznyeckuil mpakTukyM 1o teme "[IpoBepka runoTe3sbl 0 HE3aBUCUMOCTH BPEMEHH 1 0 1
JBIKEHUS OpycKa MO HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE PACCTOSIHHE OT €ro Macchl"

151 duznyeckuil mpakTukyM 1o teme "MccienoBanre 3aBUCUMOCTU CHJT YIIPYTOCTH, | 0 |
BO3HUKAIOIINX B IIPY’KUHE U PE3UHOBOM 00pa3lie, OT uX AedopManuu’

152 dusndeckuit mpakTUKyM 10 Teme "M3mepenne kodpduimenta TpeHUs 10 BEIHYUHE 1 0 1
yriaoBoro koddduiuenta 3asucumoctu Frp(N)"

153 ®u3nueckuil NpakTUKyM 1o teme "M3ydeHue yctoiuuBOCTH TBEPAOIO TENa, 1 0 1
HMMEIOIETO TJIO0MIaAb ONOphI"

154 duznyeckuil NpakTUKyM 1o teme "M3Mepenue uMIlysibca 1 KHHETUYECKOM SHEPTrun 1 0 1
Teja 1o TOPMO3HOMY ITyTH"

155 dusnueckuil npakTukyM 1o teme "M3zyuenue nzobapHoro npouecca” 1 0 1

156 duznyeckuil NpakTuKyM 1o teme "M3mepenue ynenpHou Ternaoémkoct" 1 0 1




dusnueckuii npakTUKyM 1o Teme "M3Mepenne abCoMOTHON BIKHOCTH BO3/IyXa

157 OILIEHKa MacChl MapoB B nomenieHnn". M3mepenne ko3 huimenta mnoBepxXxHOoCTHOTO 1 1
HATSDKEHUS

158 ®uznyeckuil npakTukyM 1o teme "M3ydyeHne npoTekaHusi TOKa B LIETIH, COAeprKaIlei | |
KOHJieHcaTop"

159 dusnueckuit mpakTukym o teme "HcecnenoBanue CMEIIaHHOTO COETMHEHUS | |
pe3uctopos"

160 ®uznyeckuil npakTukyM 1o teme "HabmoaeHue anexkTpoan3a 1

161 PesepBHblil ypok. O6001IeHNE U crucTeMaTn3anus 3HaHui no teme "Kunemaruxa" 1 0

162 PesepBHbIit ypok. O6001IeHNE U crcTeMaTu3anus 3HaHui o teme "/lunamuka" 1 0

163 PeseprubIit ypok. O6001eHue 1 cuctemMaTu3anus 3HaHu# 1o Teme ""CtaTuka TBEpJIoTO 1 0
Tena"

164 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3aIHs 3HAHUH TI0 TeMe "3aKOHBI : 0
COXpaHEHUs B MEXaHUKe"

165 PeseprubIit ypok. O6001eHNE U cucTeMaTh3anus 3HaHu# 1o TeMe "OCHOBBI 1 0
MOJIEKYJISIPHO-KUHETUYECKOM Teopun”

166 PeseprHbIit ypok. O6001IeHNE U cCTeMaTH3alksl 3HaHUH 110 TeMe "'TepMoInHaMuKa. 1 0
TernnoBble MaIUHBI"

167 PeszepBubIit ypok. O6001IIEHNE ¥ CHCTeMaTH3alks 3HAHUH 110 TeMe "ArperaTHble | 0
cocTosinus BeuiecTBa. @azoBbie mepexo bl

163 PesepBubIit ypok. O6001IEHNE ¥ CHCTEeMaTH3alKs 3HAHUH 110 TeMe "DIIeKTpUUIECKoe 1 0
noJjie"

169 PesepBHelit ypok. O6001IeHNE U crcTeMaTr3anus 3HaHui 1o teme "[locTosHHbIM 1 0
3JIEKTPUYECKU TOK"

170 PesepBHblit ypok. O6001IeHNE U cCTeMaTH3alus 3HaHu 1o TeMe "Toku B pa3iIMyHbIX 1 0
cpenax"

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 44




11 KJIACC

No Tema ypoKa KoanuyecTBo yacoB I[aTa 3J‘[eKTp0]—[]—[L[e
Beero | K/p | Ilp/p | usy4yenus norp
| B3aumonelicTBue NOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. | 0 0
MarunutHoe noJie. ['unoreza Ammnepa
) Bexrop marHuTHON MHAYKIMH. [[pMHIMI Cyneprno3uIUA MArHUTHBIX MTOJIEH. | 0 0
JIvHUM MarHUTHOW WHAYKIHH
3 MarunuTHO€ 1oJie TPOBOJHUKA ¢ ToKOM. OmBIT Ipcrena 1 0 0
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOAYIb 1 0 0
5 Pemenue 3amau 1 0 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEPUTENbHbIE TPHOOPHI 1 0 0
7 Cuna JlopeHiia, €€ HanpaBJIeHHE U MOIYJb. JIBIJKEHHE 3apsyKEHHOM YacTUIIbI 1 0 0
B OJJHOPOJHOM MarHUTHOM I0JIe
Pemenue 3agau 1 0 1
Pa6ota cunel Jlopeniia 1 0 0
10 Pemenue 3agau 1 0 1
11 MaruuTHO€ 1oJie B BelecTBe. DeppoMarHeTukH, rapa- U JuaMarHeTUKu 1 0 0
12 OcHoBHbIE cBO¥iCcTBa peppomMarHeTUKoOB. [IpuMeHeHrne peppoMarHeTHKOB 1 0 0
13 Pemrenue 3amay nmo reme "MargutHoe mose" 1 0 1
14 Pemrenue 3amay nmo reme "MargutHoe mose" 1 0 1
15 SIBneHue ANeKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHuTHOM | 0 0
WHIYKIUU
16 OJ1C unaykunu 1 0 0
17 3aKOH 2JEKTpOMarHuTHOW nHaykunn Papanes 1 0 0
18 Buxpesoe anekrpuueckoe noie. Toku @yko 1 0 0
19 O/1C nHAyKIMU B IBMOKYIIUXCS IPOBOAHMKAX 1 0 0
20 Pemenue 3anau 1 0 1
21 IIpaBuio Jlenuna 1 0 1




22 NunykruBHOCTh. KaTynka HHIYKTUBHOCTH B LIENIH IIOCTOSTHHOTO TOKa | 0 0

23 SABnenne camounaykuu. IC camonHAyKINUN 1 0 0

24 DHeprus MarHUTHOTO TOJISl KATYHIIKU C TOKOM. DJEKTPOMAarHUuTHOE T10J1€ 1 0 0

25 Pemenue 3anau 1 0 1

26 O06o006menne u cucTeMaTu3anys 3HaHUK 110 TeMe "DJIeKTpoIMHaAMHKa" 1 0 1

27 KonTtposneHast pabota o Teme "DiekTpoauHamMuKa" 1 1 0

)% KonebarenbHas cucrema. CBoOoaHbIE KOJIeOaHus. ["apmoHnueckue | 0 0
KojeOaHus

29 Kunemarnueckoe 1 TUHAMHUYECKOE OIMCAHNE KOJIE0ATEILHBIX IBKEHUN 1 0 0
DHepreruyeckoe onrcanue. BoIBo AMHAMUYECKOTO OMMCAHUS

30 TaPMOHHYECKUX KOJIEOAaHUW U3 UX DHEPTETHICCKOTO U KHHEMATHIE€CKOTO 1 0 0
OTIMCaHUS

31 Ammunryaa u $asa konedanui 1 0 0
[Tepuona u yactora kosiebanuid. [lepro MaabIX CBOOOIHBIX KOJIeOaHUH

32 MaTeMaTH4eCcKoro MasTHUKA. [lepros cBoOOOHBIX KOIeOaHU MPY>KUHHOTO 1 0 0
MasiTHUKa

33 3aryxatomue kojeoanus. BernyxaeHubie konebanus. Pezonanc 1 0 0

34 ABTOKOEOAHUS 1 0 0

35 Pemtenue 3amay 1 0

36 VYpok-koHpepeHnius "MexaHnueckre KoeOaHus B My3bIKATbHBIX 1 1 0
HHCTpyMeHTax"

37 O000111eH1E U cUCTEMATH3allis 3HaHUH 0 TeMe "Mexannueckue koiaedanus" 1 0

38 OnexkrpoMarHuTHele Kosiebanus. KoneOaTenbHbIi KOHTYD 1 0 0

39 ®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsi/ia KOHAEGHCATOPA C aMILTUTYAO0N | 0 0
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUH B UJIEaJTbHOM KO0JIeOaTeTbHOM KOHTYpe 1 0 0

A1 3aryxarolue 3JIeKTpOMarHuTHbIEe KoyieOaHus. BeiHyXaeHHbIe | 0 0

QJICKTPOMAIrHUTHBIC KoJieOaHMs




42 [lepemennsblii Tok. Pe3ucTop u koHAEHCATOP B LENH IEPEMEHHOIO TOKA 1 0 0

43 Karyiika HHIyKTUBHOCTH B LIENIU IIEPEMEHHOTO TOKA 1 0 0

44 3akon OMa Jyist JIEKTPUUYECKOM MU TEPEMEHHOTO TOKa 1 0 0

45 MoIIHOCTb IEPEMEHHOTO TOKA. AMIUIUTY/IHOE U JIEHCTBYIOIEE 3HAUCHHE | 0 0
CHUJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B ayieKTpUUECKOM 1eTH 1 0 0

47 Pemenue 3amau 1 0

43 Nneansusiif Tpancdopmarop. [Ipon3BoacTBo, nepeaayda u norpedieHme | 0 0
ANIEKTPUYECKOI dHEPTrun

49 DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJCTBE 3eKTposHepruu. Kynbrypa 1 0 0
HCII0JIb30BAHHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

50 Pemrenue 3amay 1 0 1

51 Pemrenue 3amay 1 1

50 O06o01enre U cucTeMaTu3alis 3HaHuH 1Mo TeMe "DIeKTPOMarHUTHBIE | 0 1
kosnebanus"

53 MexaHndeckre BOJTHbI. XapaKTEPUCTUKA MEXAHUYECKUX BOJIH 1 0 0

54 CBoiiCTBa MEXAaHNYECKUX BOJIH 1 0 0

55 3ByK. XapakTEPUCTUKU 3BYKa 1 0 0

56 HNudpaszByk u ynprpasByk. lllymoBoe 3arpsi3HeHrE OKPYXKaIOIIEH CpeIbl 1 0 0

57 Pemtenue 3amay 1 0 1

58 DIIEKTPOMAarHuTHbIE BOJIHBI. M31ydeHne 3JIeKTPOMAarHUTHBIX BOJIH 1 0 1

59 DHeprus MEeKTPOMArHUTHBIX BOJIH. CBOMCTBA 37€KTPOMArHUTHBIX BOJIH 1 0 0

60 [kana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHne 31eKTpOMarHuTHBIX BOJH B | 0 0
TEXHUKE U OBITY

61 [IpuHUHMIBI painOCBS3U U TeNeBUACHU. Pagronokamus. DIeKTpOMarHuTHOE | 0 0
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

62 KonTtposnpHas padota no teme "Konebanus v BogHb" 1 1 0

63 CgerT. 3aKOH NPSAMOJMHENHOTIO PACIIpOCTPAaHEHMSI CBETA 1 0 0




Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA IPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS

64 1 0 1
cBeTa
65 Otpaxenue ceta. [Tnockoe 3epkano. Chepuaeckoe 3epraio 1 0 0
[Ipenomnenne cBeta. AGCOTIOTHBIN U OTHOCUTEIILHBIN ITOKA3aTeIh
66 npenomiienus. [lonHoe BHyTpeHHee oTpaxenue. [IpeneabHblil yro mojgHoro 1 0 0
BHYTPEHHETO OTPAKCHUS
67 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPAXKEHUS U MPEIIOMIICHHS CBETA 1 0 1
68 Xon nyueii B mpusMme. Jucnepeust ceeta. CI0XKHBIM cocTaB 0€10ro CBeTa. | 0 0
Ber
69 JIunzpl. ®OKYCHOE PaCCTOSIHUE U ONITUYECKAsT CUJIA JTMH3bI 1 0 0
70 [TocTpoenne n300pakeHU B TMH3AX U UX CUCTEMaX. YBEIUYCHHUE JIMH3BI 1 0 1
71 Pemenne 3a1a4 Ha MOCTpOEHUE N300PAKEHHH, MTOTYyIaEMBIX C TIOMOIIIBIO JIMH3 1 0 1
72 I'ma3 xak ontryeckas cucrema 1 0 0
73 Pemenue 3agau. [Ipenenbl npuMEeHUMOCTH T€OMETPUUYECKON ONITHKU 1 0 1
74 CKOpOCTh CBETa U METOBI €€ U3MEPEHUS 1 0 0
75 Jucniepcus cBera 1 0 0
76 Hurepdepennus creta 1 0 0
77 KorepenTHbie HICTOYHUKHU. Y CIIOBUS HAOJIIOIEHUSI MAKCHMYMOB 1 MUHHUMYMOB 1 0 0
78 Pemrenue 3agau 1 0 1
79 [Ipumenenue unteppepeHuu 1 0 0
80 Judpakuus cBeTa 1 0 0
81 JudpakuronHas peméTka. Y cnoBre Ha0M0IeHUs TJIaBHBIX MAKCHMYMOB 1 0 0
82 Permrenue 3agau 1 0 1
83 ITortepeyHocTs cBETOBBIX BOJH. Ilomsspusanus ceera 1 0 0
84 Pemrenue 3apau 1 0 0
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE 1 0 0
86 O06o006menue u cucreMaru3anus 3HaHui o teme "Ontuka" 1 0 1
87 KonTtponeHast padota no teme «OnTHKa» 1 1 0




['panu1ibl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI

88 IEKTPOAMHAMUKH U IPUHLIUII OTHOCUTEIBHOCTH ! 0 0

89 [ToctynaTel cnenuabHON TEOPUU OTHOCUTEIBHOCTH 1 0 0
[IpocTpancTBenHO-BpeMeHHOM uHTepBai. [IpeodpasoBanus Jlopenia.

90 Ycnosue npuunHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeAJICHUE 1 0 0
BPEMEHU U COKpAILlEHUE JITTHBI

91 DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIbI 1 0 0

9 CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPIUsl | 0 0
MTOKOSI

93 PaBHOBecHOE TeTIIOBOE M3NTyUYEHNE 1 0 0

94 3akoH cMenieHus Buna 1 0 0

95 I'mnote3a M. Ilnanka o kBanTax. ®oTOHBI 1 0 0

96 DHeprus ¥ UMIyiasc HoToHa 1 0 1

97 ®otorddext. OnbiTel A. I'. CTonetoBa. 3akoHsl poTorddexra 1 0 0

08 VYpasuenue DitnmreitHa as hotodddekra. "KpacHas rpanurma" | 0 0
dboTtorddexra

99 JaBnerune cBeta. OnbiTel 1. H. JleOGenera 1

100 BosiHOBBIE CBOMCTBA YacTHI] 1 0 0

101 Bousnsr ne bpoiiis. I[J'II/IEIa BOJIHBI Jie bpoitnst u pasmepsl o0nacTu 1 0 0
JOKAIHU3AIUH IBHKYIIEHCS YaCTHIIbI

102 KoprnyckynsipHO-BOTHOBOM JTyanu3m 1 0 0

103 Jludpakius 3eKTPOHOB Ha KpUCTaLIax 1 0 0

104 Crenunduka u3mepenuit B Mukpomupe. COOTHOIICHUS HEOTPeaeIEHHOCTEN | 0 0
I'eiizenbepra

105 Pemenue rpaduyeckux 3anau 1 0 1

106 Pewrenne pacy€THbIX 3a1a4 1 0 1

107 KonTtponsHas padora no temam: "OcHoBbl CTO", "KopmyckymsipHO-BOIHOBOM | 1 0

nyanusm"




OnbITEI 110 HCCICAO0OBAHUIO CTPOCHUSA aTOMaA. HnaHeTapHa;I MOJCJIb aTOMa

108 Pesepthopaa 1 0 0

109 [Toctynarel bopa 1 0 0

110 Bunel criekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOa 1 0 0

111 CrioHTaHHOE U BBIHYXJEHHOE U3JIy4YeHHE CBETA 1 0 0

112 Jlazep 1 0 0

113 Hyxnounnas monens siapa I'eiizenOepra-lBanenko. 3apsa 1 MaccoBO€ YUCIIO | 0 0
sinpa. M3otonsl. PamnoakTuBHOCTH

114 3aKoH paJHoaKTUBHOTO pacmnaja. CBOWCTBa HOHU3UPYIOIIETO U3JIy4EHUS. | 0 0
Brusinue pagnoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. Jlo3umeTpust
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuibl. JledekT Macchl sapa.

115 Snepusie peakuun. SAnepHsie peaktopsl. [Ipodiaemsl yripasisieMoro 1 0 0
TEPMOSIZIEPHOTO CUHTE3a. DKOJIOTUYECKHUE ACTIEKThI PA3BUTHUS SICPHOM
SHEPTETUKHU
MeTopl perucTpanuy U UCCICA0BAHUS JIEMEHTAPHBIX YaCTHII.

116 dyHIaMEHTAIbHBIE B3aUMOJECHCTBUA. bapruOHbI, ME30HBI U JIENTOHBI. 1 0 0
[Ipencrasnenue o CrangapTHoil Moaenu. KBapk-riirooHHas MOAENb aApPOHOB

17 ®usuka 3a npenenamu CranaapTHoi Mojenu. TéMmHas Matepust U TEMHas | 0 0
sHeprus. EnuHcTBO (hu3mdeckoit KapTHHBI MUpa

118 DTanbl pa3BUTHS ACTPOHOMHUHU. 3HAYEHHUE ACTPOHOMUU 1 0 0

119 [IpuMeHUMOCTh 3aKOHOB (DU3HMKH I OOBSICHEHUS TPUPOIBI KOCMHYECKHUX | 0 0
00BEKTOB. METO/Ibl ACTPOHOMHYECKUX UCCACAOBAHUI

120 CoBpeMeHHBIC ONITHYECKUE TEIECKOTIBI, PAJMOTEIICCKOIIBI, BHEAaTMOChEpHAs | 0 0
aACTPOHOMHUS

121 Bun 3B€3anoro He6a. Co3Be3usl, spkue 3BE3/Ibl, IIIAHEThI, KX BUIMMOE | 0 0
JIBHKCHUE

122 Conneunas cuctema. Connie. CoslHeyHasi akTUBHOCTb. VICTOUHUK 3HEPTUU | 0 0

CouHiia 1 3831




123

3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTHKU. J(narpamMma "crieKTpanbHbIN KI1acc —
CBETUMOCTD"

124

3B63HBI rJIaBHOM IIOCIICA0BATEIIbHOCTH

125

Buytpennee crpoenue 3831, CoBpeMEHHbIE NIPEJICTABICHHS O
MIPOUCXOXKIAEHUHU U 3BoJtonn CoJiHLIa U 3BE3/1. DTanbl )KU3HU 3BE3]

126

Mneunsiii [Iyre — Hama ['amaktuka. Tuns! ranaktuk. YEpHbIE ABIPHI B sApax
TaJaKTUK

127

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60mna. Teopust bonbiioro
B3pbIBa. PenMkTOBOCE M3ITyueHHE

128

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka

129

Hepeménnsie mpoOiieMbl acCTpOHOMUHT

130

®usndeckuil NpakTUKyM 1o teme "McecnenoBanne MarHuTHOTO TOJIA
nocToSHHBIX MarHUTOB" U "UccnenoBanme JeHCTBHS OCTOSHHOIO MarH1uTa
Ha paMKy ¢ TOKOM"

131

DuU3nYeCKU MPakTUKYM 10 TeMme "M3ydeHne 3aBUCUMOCTH CUJTbl AMIiepa OT
cuIbl TOKa"

132

®duznyeckuil mpakTukyM 1o teme "HccienoBanue sBieHus
3JIEKTPOMArHUTHON MHIyKIHH"

133

®duznyeckui mpakTukyM 1o teme "MccienoBanue aBiaeHUsS CaMOMHIYKIIAN"
nu . COopKa MOJIENIH 3JIEKTPOMAarHUTHOTO reHeparopa”

134

dusndeckuit mpakTUKyM 10 Teme "M3mepeHue nepruoja cBOOOTHBIX
KoJieOaHU HUTSHOTO U MPY>KUHHOTO MasiTHUKOB"

135

Ouznyeckuil mpaktukyM 1o teme "[IpeoOpa3oBanre s3HEPrUH B MIPYKUHHOM
MasTHUKE"

136

duznyeckuit mpakTukym no teme "HccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIENH MEPEMEHHOI0 TOKa"

137

®uznyeckuil NpakTUKyM 1o teme "M3ydyeHne napaMeTpoB 3ByKOBOW BOJIHBI"

138

®u3nueckuil NpakTUKyM 1o Teme "M3mepenune nokasaresns NpeoMIIeHUs
crexiia"




dusnueckuil mpakTUKyM 1o Teme "M3mepenne (oKyCHOTO pacCTOSHUS

139 "
pacceuBaroIIMX JINH3

140 dusnueckuil npakTukym mno teme "Habmronenue nudpakuuu,
uHTepEPEHINH U TOJISpU3aui cBeTa"
duznyeckuil NpakTukyM o teme "OnpeneneHue uMIyabca U SHEpruu

141 PENATUBUCTCKHX YacTUIl (TI0 poTorpadusiM TPEKOB 3apsKEHHBIX YACTHIL B
MarHuTHOM ToJie)"

142 ®uznyeckuil npakTukyM 1o teme "M3mepenue noctostHaol Ilnanka Ha
OCHOBe uccienoBanus Gororddexra"

143 dusndeckuit mpakTukym o teme "MccnenoBanue cekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MepeHue nocTostHHoN Punbepra"

144 dusndeckuit mpakTukyM 1o teme "HccnenoBanue pagnoakTuBHOTO oHA C
HCIMOJIb30BAHUEM JO3UMETpaA"
dusndeckuit mpakTUKyM 1o Teme "Habmronenus 3BE3qH0T0 HEOA

145 HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHHIM
JUIS OTIPEJIENICHUS MT0JIOKEHHS HeOECHBIX 00bEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBbIE c03Be3us1 CEBEpHOIo MOJYyIIApUs U SIPKHUE 3BE3bI"
O6001enue u cucreMaru3anus 3HaHui. Ponb (GU3KUKH 1 aCTPOHOMUH B

146 9KOHOMUYECKOMH, TEXHOJOTUYECKOM, COIIMAIBHON U ATHYECKOH cdhepax
NeSITeNIbHOCTH YeJIOBEKa

147 O6001eHne u cucreMaru3anus 3HaHui. Poib 1 MecTo GU3MKKU U aCTPOHOMUU
B COBPEMEHHOM HaYYHON KapTHUHE MHUpa
O6o001menue u cucreMarusanus 3HaHuil. Pone usnueckoil Teopuu B

148 (dhopMHUpOBaHUHU MIPEICTABICHHUM O PU3NYECKON KapTHHE MUPA, MECTO
(bu3nuecKoi KapTUHBI MUpA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149 O06o06menue u cucreMaru3anus 3Hanuii o reme "Kunemaruka"

150 O6o06menue u cucreMarusanus 3Hanuii o reme "Kunemaruka"

151 OO6o0meHre u cucTeMaru3alus 3HaHui o teme "J{uHamuka"




152

O06o0menne u cucreMaru3anus 3Hanuii o reme "Cratuka TBepaoro tema'”

153

O06006uIeHre U cucTeMaTu3ays 3HaHUN 110 TeMe "3aKOHBI COXPaHEHHS B
MexaHuke"

154

O06o006mienne u cucteMaTu3anys 3HaHui 110 TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YecKoi Teopun”

155

O06o006menne u cuctemMaru3anys 3HaHu# 1o Teme "TepmoauaaMuka. TeroBbie
MaluHb!"

156

O060011eHre 1 cucTeMaTr3alys 3HaHU| 1o TeMe "ArperaTHble COCTOSTHUS
BemecTBa. daszoBbie nepexoan"”

157

O06o01enre U cucTeMaTu3alis 3HaHui 1Mo Teme "IIeKTprudeckoe nose"

158

O000mienne u cucreMarTu3anus 3Hagnii o teMe "TlocToSHHBIN
AIEKTPUYECKUN TOK"

159

O060061enne u cucreMaru3anus 3HaHui o Teme "Toku B pa3nuyHbIX cpenax”

160

O06001IeHne U cucreMaTu3anus 3HaHui 1o Teme "MarautHoe nose"

161

PesepBubIit ypok. O6001IeHNE U CUCTEMAaTH3aIHs 3HAHUN TI0 TEME
"OnekTpoMaraHuTHasg HHAYKIUS"

162

PeseprubIit ypok. O6001IeHNEe U CUCTEMAaTH3aIHs 3HAHUN TI0 TEME
"MexaHndeckue Kojaeoanus"”

163

PesepBHbIit ypok. O600IIEHNE U CUCTEMaTU3aIks 3HAHUN 110 TEME
"DJIeKTpOMarHuTHBIE KosieOaHus"

164

PesepBHbIit ypok. O000IIEHNE U CUCTEMaTU3aIKs 3HAHUN 110 TEME
"MexaHn4eCKHUE U AIEKTPOMArHUTHbIE BOJIHBI"

165

PesepBHrlit ypok. O6001IeHNE U cUcTeMaTh3alus 3HaHui mo teme "Ontuka"

166

PesepBHblit ypok. O60011IeHNE U ccTeMaTh3alus 3HaHui 1o TeMe "OCHOBBI
CTO"

167

PesepBHbiit ypok. O000IIIeHHE U CHCTeMAaTH3aIlHsI 3HAHUI TI0 TeMe
"KopnycKynsipHO-BOJHOBOW Ayain3m"

168

PesepBHbIit ypok. O600IIEHHE U cCHCTeMaTH3alus 3HaHu 1o Teme "du3nka
atoma"




169 PesepBHeIit ypok. O000IICHHE U CHCTeMAaTH3alus 3HaHu| 1o Teme "Du3nka
ATOMHOTO $pa U 3JIEMEHTAPHBIX YaCTHILL"

170 PesepBHeiit ypok. O000IICHNE U CUCTEMATH3AIUS 3HAHHM 110 TeMe
"DneMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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