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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHON NpOrpamMMmsl,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuérom (enepanbHoil pabodeit mporpaMMbl BOCIUTAHUS U
Konnenuuu mnpenonaBanus ydeOHoro mnpenmera «®usuka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

IIporpamma no ¢usuke ompezaenser o0sA3aTeNbHOE IMPEIMETHOE COAEp)KAaHUE, YCTAaHABIMBAET
PEKOMEHAYEMYIO TOCIIEAOBATEIbHOCTh H3YYEHUS TEM M pPa3/ieloB Y4eOHOro IpeaMeTra C y4ETom
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKU y4eOHOTO Mpolecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke naét npeacTaBieHUe O LENAX, COAEP)KaHUM, OOLIel cTpaTerun
00y4eHHs, BOCHHUTAHUS W PaA3BUTHS OOY4AIOMIMXCS CpeACTBaMHU ydeOHOro mnpenmera «Pu3ukay Ha
yri1y6JI€HHOM YpOBHE.

Wzyuenne Kkypca ¢u3uMKH  yrayONE€HHOrO  ypOBHA — MO3BOJSET  peajM30BaTh  3a/1a4d
npoeCCUOHATLHONM OpPHEHTAllMM, HANpaBJIeHO Ha CO3JaHHUE YCIOBUM JUIsl MPOSBIEHHS CBOMX
MHTEIUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEW KaKIbIM OOYYaIOIIUMCS, KOTOpble HEOOXOAUMBI /s
IIPOJOIDKEHHs 00pa30BaHMs B OPraHU3aLMIX MPOPECCHOHATBLHOIO 00pa30BaHus MO pa3IMYHbIM (PU3HUKO-
TEXHUYECKUM U HHXCHEPHBIM CIICIIHATbHOCTSIM.

B nporpamme no ¢usuke onpeAensioTcs IUNIaHUPYEeMble pe3yJbTaThl OCBOCHUS Kypca (pU3MKH Ha
YPOBHE CcpeHero o0mero oopa3oBaHusi: JMYHOCTHBIC, METANIPEMETHBIC, TPEIMETHbIE (Ha YIIIyOJIEHHOM
ypoBHe). HayuHo-mMeTononoruyeckoil OCHOBOM isi  pa3paboTKU TpeOOBaHMM K JIMUHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pPe3yJIbTaTaM OOYYaOIINXCs, OCBOMBIIMX IPOTrpaMMy 1O (pu3muKe Ha
YPOBHE CpeAHEro o0Iero o0pa3oBaHus Ha YIiyOIEHHOM YpPOBHE, SBISETCS CUCTEMHO-IESTEIbHOCTHBIN
HOJXO/.

IIporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3WKM Ha YIIyOJEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YNIbTaThl IO TO1aM O0yUYEeHHUS;

cojepxkaHue yueoHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma no (u3uke MMEeT MPUMEPHBIM XapakTep U MOXET ObITh HCHOJIb30BAHA YUUTEISIMU
(hbU3UKH JJIS1 COCTABIICHUSI CBOMX PA00UYUX MPOTPAMM.

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO HWHUIMATHUBY Y4YHTEJIeH M INpEIOCTaBISET
BO3MOKHOCTH ISl peajH3allid Pa3IMYHBIX METOJWYECKHX MOIXOJ0B K TPENOJaBaHUI0 (PHU3UKH Ha
yrIIyOJIEHHOM YpOBHE IPH YCIOBUU COXPaHEHMsI 0053aTeIbHOM YacTu cofep KaHus Kypca.

dwusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPHUPOJIBL, BRICTYTIAst B KAUYECTBE YIEOHOTO MpeIMeTa
B ILIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTeMY 3HaHUN 00 okpykatormeM mupe. IIkonbHBIA Kypc
(bU3HUKHN — cCTEeMOOOPa3yIOIIMiA 17151 €CTECTBEHHO-HAYYHBIX Y4€OHBIX ITPEMETOB, OCKOJBKY (pU3HNUECKHEe
3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, NU3y4aeMbIX XUMHEH, Ononorueit, pusudeckoii reorpadueit
U acTpoHOMHEH. Vcnoip30BaHNe U aKTUBHOE MIPUMEHEHHE (PH3MUECKUX 3HAHUN OTPEICIHIIIO XapaKkTep
OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOIMH B cepe IHEpreTuKH, TPaHCIOpPTa, OCBOSHHS KOCMOca,
MOJTyYeHHST HOBBIX MAaTEPHAJIOB C 33JJaHHBIMH CBOICTBaMU. V3ydeHne (pU3MKH BHOCHUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHHE E€CTECTBEHHO-HAYUYHOW KapTHHBI MHpa oOydaromerocs, B (OpPMHpPOBAHHE YMEHHI
MPUMEHSTh HAyYHBIH METOJI TIO3HAHUS MPH BBHITIOJTHEHUN HMHU YI€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca Gpu3uKK Ha ypOBHE CpeAHEro ooO1ero o0pa3oBaHus MOJIOKEH Psil UJIeH, KOTopble
MOJKHO PacCMaTpUBaTh KaK MPHHIIUIIBI €T0 IIOCTPOSHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHUECKH 3aBEpIIEHHBIM, OH
COIECPKUT MaTepHal W3 BCEX pa3lelioB (M3HMKH, BKIIOYAET KaK BONPOCH KIIACCHYECKOW, TaK |
COBPEMEHHO! (PU3UKH.

Hoea cenepanuzayuu. B cooTBEeTCTBUM € Hell Mmarepual Kypca (GU3UKM OObEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisercs (HOpMUpOBaHHME IPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.



Hoea cymanumapusayuu. EE peanusanys MNpeANonaracT MCIONb30BaHUE TI'yMaHUTapHOIO
NOTeHIMana (pU3NUECKON HayKH, OCMBICIIEHUE CBA3H Pa3BUTHs (PU3HUKU C pa3BUTHEM OOIIECTBA, & TAKXKE C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU POOIeMaMu.

Hoea npuknaonou nanpagnennocmu. Kypc ¢Gusuku yriyOjaEHHONO YpOBHS HpEAINoaraer
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHUYECKMX U TEXHOJOTMYECKHUX MPHUJIOKEHUN M3Y4YEHHBIX TEOpUN U
3akoHOB. IIpu 3TOM paccmarpuBaroTCa Ha ypOoBHE OOIIMX IPEICTABICHUNA M COBPEMEHHBIE TEXHUUECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoes rkonocuzayuu peannsyercsi HOCPEICTBOM BBEJCHUS IEMEHTOB COJEPKaHU, TOCBALIEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKke 00CyKIeHUs IPoOIeM PaLlMOHAIBHOIO PUPOIONOIb30BAHUS U IKOJIOTHYECKOM 6€3011acHOCTH.

OcBoeHHe coJiepKaHus IPOTPaMMBI IO (PU3HUKE JTOJKHO OBITh IOCTPOSHO Ha MPUHITUIIAX CHCTEMHO-
JesTeIbHOCTHOTO noaxona. s ¢u3nku peanusanusi 3TUX HNPUHIMIIOB 0a3HpyeTcss Ha UCHOJIb30BaHUU
CaMOCTOSITENIFHOTO JKCIIEPUMEHTa KaK IMMOCTOSHHO JelcTByromero ¢akropa ydeOHoro mpoiecca. s
yrIIyOJaEHHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSATEIBHOTO YYEHHYECKOro 3KCIEPUMEHTA, BKIIIOYAIOIEro
(bpoHTaIbHBIE YYCHUYECKUE OIBITH IIPU U3YYSHHH HOBOTO MaTepuaia, JadopaTopHbie paboThl U paboThI
npakTukyma. [Ipy 3ToM BO3MOXHBI [iBa crioco0a peann3anuu (pu3n4eckoro npakTukyma. B nepsom ciydae
MPaKTUKYM MpoBoauTcs 6o B KoHIE 10 u 11 kmaccos, mub0 mocie nepBoro U BTOPOTO MOTYTrOauil B
KaX/1I0M U3 3TUX KJ1accoB. BTopoii cnoco6 — 3To nHTerpanus padboT NpakTUKyMa B CUCTEMY JIAOOPATOPHBIX
paboT, KOTOpBIE MPOBOASATCS B IIpoIiecce U3ydeHus paszaena (Temsl). [Ipu aTom mox paboTamMu mpakTHKyMa
MIOHUMAETCA CaMOCTOSITEIbHOE HCCIIEOBAaHUE, KOTOPOE IMPOBOAMTCA IO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOTO BUAa O€3 MOIaroBoil MHCTPYKIINH.

B nporpamme no ¢usMke cucreMa YYEHHYECKOro OSKCIEpHUMEHTa, Ja0opaTOpHbIX padoT u
NPaKTHUKyMa NpPEACTaBICHA CIUHBIM IEpeYyHeM. BBIOOp TeMaTHKW Uil ITHX BHIOB YYCHHYECKHX
IPAKTUYECKUX paboT OCYLIECTBISAETCS Y4YaCTHUKaMU OO0pa3oBaTeIbHOIO Ipolecca HCXOId U3
0c00EHHOCTEH MOYPOYHOTO TUIAHUPOBAHMS M OCHAIIeHUs1 kabuHeta ¢usuku. [Ipu 3TOM obecnieunBaercs
OBJIajieHue OOy4aroIMMHUCS YMEHUSMHU IMPOBOJIUTH IMpPSIMble U KOCBEHHBIE HU3MEPEHUs, MCCIIEI0BaHUS
3aBUCUMOCTEHN (U3NYECKUX BETMYHUH U TIOCTAHOBKY OIBITOB IO ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpiioe BHMMaHME YAENSAETCS PEUICHMIO PAacUETHBIX M KAueCTBEHHBIX 3aaad. llpm stoM i
pacuéTHBIX 3a7jad IPUOPUTETOM SIBJIAIOTCS 3a/laddl C SBHO 33JaHHOM M HESBHO 3aJaHHON (U3NYECKOU
MOJIETIBIO, MO3BOJIAIOIINE NPUMEHATh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasfela
Kypca, TaKk U HUHTErpuUpys NPUMEHEHHE 3HAHUM U3 pa3HbIX paznenoB. [[ns KadecTBEHHBIX 3ajau
IIPUOPUTETOM SIBJISIOTCS 3a/aHUsl Ha OOBsICHEHUE/NpeAcKa3aHue MPOTeKaHWsl (U3UUECKUX SBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH JKU3HU, TpeOyrolue BpIOopa Pu3nuecko MOACIN JUIsl CUTYaIluU MPaKTHUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHHUYECKOMY OOECIEYCHHIO
y4eOHOro mporecca Kypc (GU3MKH YriayOIEHHOrO YpOBHS Ha YpOBHE CpeJHero oOiero oOpa3oBaHUs
JTOJDKEH U3YYaThCsl B YCIOBUSIX MPEAMETHOTO KabuHeTa. B kabuHnere pu3nku T0HKHO OBITH HEOOXOIMMOE
nabopaTopHoe 00OpYyAOBaHUE JJsl BBINOJHEHHMS YKa3aHHBIX B MIpOrpaMMe Mo (pU3MKe YYEHHUYECKHUX
OTIBITOB, J1a0OPaTOPHBIX PadOT U PabOT MPaKTUKyMa, a TAKKE IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMOoHCTpalMoHHOEe 000pyIoBaHuEe (OPMHUPYETCS B COOTBETCTBMU C NPHUHIMIIOM MUHHUMAJIbHON
JIOCTaTOYHOCTH M oOecrevynBaeT MOCTAHOBKY MEPEYHCIEHHBIX B IporpaMMe Mo (uU3MKe KIHYEBBIX
JEMOHCTpPAlMM  JUIsl  MCCIENOBAHUS U3Y4YaeMbIX SBJIEHUH W  TPOLECCOB, OJMIMPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YUYEHHUECKUX MPAaKTUYECKHX paboT Qopmupyercs B Buje
TEMaTUYECKNX KOMIUIEKTOB U oOecredynBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYydYarolIUXCs.
TemaTnueckue KOMITIEKTHI J1aOOPaTOpPHOTo 000pyIOBaHUS JODKHBI OBITH OCTPOEHBI HA KOMIUIEKCHOM
WCIOJIb30BaHNU aHAJIOTOBBIX U UG POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CCTEM B
BUJIe HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU 1IeJIIMU U3Y4Y€HHUS (PU3NKHU B 0011EM 00pa30BaHUU SBISIOTCS:

(dbopMHUpOBaHKE UHTEPECA U CTPEMIICHUS 00YJAIOIIUXCS K HAYYHOMY U3YyUEHHIO TPUPO/IbI, pA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE IMPEICTABICHUA O HAyYHOM METOJe MO3HAHHS U (HOPMHUPOBAHHME HCCIIEAOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3ydeHHs] OCHOB CTPOCHHUS MATepHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

(dbopmHupoBaHE YyMEHUI OOBACHATH SIBICHUS C MCIOJIb30BaHMEM (DU3NYECKUX 3HAHMNA W HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopmMHpOBaHKE MTPECTABICHUH O PO (PU3UKH U1 pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cdepax Oymymield nmpodeccHOHaTbHON AEATENbHOCTH,
CBSI3aHHBIX ¢ (U3UKOM, IOATOTOBKA K JAaJbHEHIIEMY OOYUYEHHUIO B 3TOM HalpaBJICHUU.

JlocTIKeHHe 3THX IieNieil oOecreunBaeTcsl peleHueM CIIEeIYyIONNX 3aqad B MpOIecce H3y4YeHHUs
Kypca (pU3MKU Ha yPOBHE CPEAHEro 00I1ero oopa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HAHHMK 00 OOMmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKJIFOYAsi MEXaHUKY, MOJEKYJSAPHYIO (DU3MKY, 3JEKTPOJMHAMMKY, KBAaHTOBYIO (M3HUKY M DIIEMEHTBI
acTpo(hu3uKH;

(dbopMHpoBaHKE YMEHHUH IPUMEHATh TEOPETHUECKUE 3HAHUSA 111 O0BSICHEHUS (PU3NYECKUX SIBICHUM
B IIPUPOJIE U JJIS IPUHATHUS PAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOEGHHE CIOCOOOB PELICHUs PasIMYHbIX 3a]ad C SBHO 33JaHHOW (pu3nuyeckol MoJenblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3AaHne (PU3UIECKON MOJIENH, aJIeKBaTHOW yCJIOBUSM 3aJ]1aud, B
TOM YHCJIE 3a]1a4 HH)XEHEPHOI'0 XapaKkTepa,;

NMOHMMaHWe (U3NYECKHX OCHOB W TIPUHIMIIOB JEHCTBHS TEXHHUYECKHUX YCTPOHUCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQJICHUE METOJAAMH  CaMOCTOSITEIBPHOTO IUIAHMPOBAaHUS W TPOBEACHUS  (pU3HUECKUX
HKCHEPUMEHTOB, aHAJIU3a U MHTEPIpEeTalul MHPOPMALUH, ONpPEIEIeHUsI JOCTOBEPHOCTH MOJYyYEHHOTO
pe3yibTara;

CO3JlaHME YCIOBUH JUId Ppa3BUTUS YMEHHMH IPOEKTHO-HMCCIIEJOBATENbCKOM, TBOPUYECKOM
NeSITeTbHOCTH;

pa3BUTHE HHTepeca K chepam NpodecCHOHATBHOM NesITeIbHOCTH, CBA3aHHON C (PM3UKOM.

B cootrBerctBun ¢ tpeboBanusmu PI'OC COO yrinyOon€HHBIA YpOBEHb H3YYECHHS Y4eOHOTO
npeamera «®Pu3uka» Ha YypOBHE CpeAHero ooOuiero oOpa3oBaHUs BBIOMpaeTcs OOydYarOUIMMMUCH,
TUTAHUPYIOIIMMHU TIPOJIOJDKEHUE 00pa30BaHMUS 1O CIENUATBHOCTAM (PU3UKO-TEXHHYECKOTO TIPOQHIIS.

Ha wusyuenue ¢usuku (yrayOnéHHBIH ypOBEHb) Ha ypOBHE cpelHero oOrmiero obOpa3oBaHHs
orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B Heznento), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIEIIO).

[Ipetaraemsrii B mporpamme 1o GU3MKe MepeueHb 1a00paTOPHBIX U MPAKTHIECKUX PadoT SBISIETCS
PEKOMEHI0BAaHHBIM, YUUTENb JIENaeT BBIOOP MpPOBENEHUS JaOOpaTOPHBIX PAOOT M OMBITOB C YYETOM
MHIUBUAYAJIBHBIX OCOOEHHOCTEN 00yYaroIINXCs.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMs (PU3NYECKUX SBICHUM.

DKCIIepUMEHT U TeOpus B Mpoliecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
buzuke.

Crioco6b1 n3mMepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(POBBIE M3MEPUTEIILHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3NUeCKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEP0E TEJI0, UJIealbHAasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nuecKas Teopus.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IIPY IIOMOIIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ nupoBoil maboparopueii no ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 INPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobomHoe najieHue. Y CKkopeHrue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaTepUAIbHONW TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUKEHNE MaTepraIbHON TOUKH 110 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHHAOMETp, JBH)KEHHE
CHaps/10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALN KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBI HUCCIIENOBAHNS IBUKECHUN.

Wnmoctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAHMEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hampasnenne ckopocTy Npyu ABUKEHUU 0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEIyKTOPE.



CpaBHeHue myTel, TPaeKTOpUid, CKOPOCTEW IBUKEHHUS OJHOTO U TOTO K€ TeJla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus IpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3ydeHue aBUKEHHs Tea, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumoTe3bl 0 mpsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TMepHoJa OOpalieHusi KOHUYECKOrO0 MasTHHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprorona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHa /17151 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckod IMHPOTHL. [IBHKeHHEe HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIErocs ¢ YyCKOPEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuma TpeHUs CKOJbXEHUS M CWJIA TPEHUS TOKOS.
Koaddumnuent tperus. Cuna cCONpoOTHBICHUS NPHU JBIKEHUH Tella B KUIAKOCTH WIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIIHUKHN, JABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONICH MPUIIOKEHHBIX K Ty CHJI C TIPOU3BEACHUEM MACChI TeJa
Ha €ro YCKOPEHUE B MHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NOABEME U NTAJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka TrUMOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBHKEHHUS OpycKa IO HaKJIOHHOMN
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIONIUX B MPYKUHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JErKuil OJI0K.



Wzmepenne koddduirienTa TpeHus Mo BEIWYHHE YTI0BOTO KOd((HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUHMBOE, O€3pa3InyHOE pAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOrO TEJAd, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHalibHOW TOYKH, CUCTEMBl MaTepUalibHbIX TOuyeK. L[eHTp macc cucteMsbl
MaTepHalbHBIX TOUEK. Teopema O JBUKEHNUH LIEHTpa Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPTUH MATEPUATILHON TOYKH.

[loTeHumanbHple U HEMOTEHUUaNbHbIE cuibl. [loTeHnmanbHas >Heprus. [loTennuanbHas
SHEprus ynpyro aepopmupoBaHHOW NpyXHUHBbI. [loTeHIMabHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I0JIE OAHOPOJHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi ckopocTb. TpeTbsi KocMUUYeCcKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHIMATIBHBIX CHJI ¢ U3MEHEHHEM MEXaHHMYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymnu s uaeanbHOM >KUJIKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

W3mepeHre MOLHOCTH CHUJIBI.

H3MeHeHne 3Hepruu Teia MpHu COBEPILIEHUU pabOThI.

B3anMHble npeBpaleHuss KHHETUYECKON U TOTECHIIUAIIbHOW SHEPTUH IIPU IEUCTBUU HA TEIIO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenune uMirysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHueckod Teopun (MKT), ux ombITHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTull BemecTBa. Moenu CTpOeHHUs Ta30B, KUIKOCTEH U TBEPABIX Tell U 00BICHEHUE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Monenb u1eanbHOro ra3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPUU: YaCTULIbI I'a3a JIBUKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLIECCOB: N30TEpMa,
u30Xxopa, nzobdapa.

CBs13b MEXy TaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHel MOCTYaTeNbHOIO TEMJIOBOIO
JIBIDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPUH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOM — TeMmmepaTypbl TEPMOJMHAMHMUYECKOW CHCTEMBI CO  CpejaHei
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
IOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJIEKyII.

Monenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.



Tepmoannamuueckas (T/1) cucrema. 3aaHne BHEIIHUX YCIOBUM AJ1s1 TEPMOIMHAMUYECKON
cuctembl. BHemHue n BHyTpeHHHE napameTpshl. [TapaMeTpsl TepMOIMHAMUYECKONW CHCTEMBI KaK
CpeIHUE 3HAUCHUS BEJIMUMH, ONUCHIBAIOLINX €€ COCTOSIHME HA MUKPOCKOIINYECKOM YPOBHE.

Hynesoe Havano tepMoanHamMuki. CaMONpOU3BONIbHAS Pellakcalus TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mogens wuzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa YPaBHEHUMW: YpaBHEHHE
MenneneeBa—Knanelipona 1 BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHUMOCTHU
9TOM MOJENH: HHU3KAasg KOHLICHTpAalMs 4YacTHL, BBICOKME TEMIEpaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Irasa.

KBasucratnuecknue u HECTaTUYECKUE MTPOLIECCHI.

OnemenTapHas paboTa B TepMoIuHaMuKe. Boraucinenue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cucTeMsl 6e3 coBeplieHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3ITyYEHHUE.

KomnuectBo TemnoTel. TemwoéMKOCTh Tena. YIenbHas W MOJSpPHAA TEIIOEMKOCTH
BeulecTBa. YpaBHeHHe Maiiepa. YenbHas TeIuloTa CropaHus ToIUIMBa. Pacuér konuuecTsa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM mporecce.

I[TepBblii 3aK0H TepMOAMHAMUKU. BHyTpeHHsas sneprus. KoimuecTBo TemaoThl U paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTrUu TEPMOINHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMUKHM JJI PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl aauadara.
AOGconoTHas TeMIeparypa.

Bropoii 3ak0H TepMOAMHAMUKH JJI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO INEPENATh
TEIUIOTy OT 0ojiee XONOJHOTO Tena K Oonee Harperomy 0e3 kommencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Ipunnune! aeiictBus Temnosbix MamuH. KITI.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUrareiei. TemioBoe 3arps3HEHHE
OKPYKAaIOIEeH Cpebl.

TexHnueckue yCcTpoNCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: XOIOAWIBHUK, KOHIAUIMOHED,
IU3eTbHBIH W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJyY€HHUE CBEPXHU3KHUX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHUEM TEIUIOBOTO HAcoca,
yTUIIU3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHYeCcKOM paclIupeHUH.

BosnymHoe orauso.

CpaBHEeHHE yJETbHBIX TEMJIOEMKOCTEH BEIIECTB.

CriocoObI U3MEHEHUs] BHYTPEHHEN YHEPTUU.

HccnenoBanue aguabaTHOTo npoiiecca.

KoMmnproTepHbI€ MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3mepenne yaenbHON TeIII0OEMKOCTH.

HccnenoBanue npoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHoOro mporecca.

W3ydeHne B3aMMOCBS3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTypbl
KHIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovl.

[TapooOpa3zoBanue u KoHJeHcauus. lcmapenne u KuneHue. YJenpHas TemIoTa
napooOpa3zoBaHusl.



Hacoiiiennsie W HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHMsI HACBIIIEHHOTO Mapa OT TeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JJaBJICHUS B KUKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpHoro tena. Pactskenuwe u cxartue. Cosur. Monyns FOnra. Tlpenen
yrnpyrux aedopmanuii.

TemioBoe pacuIMpeHne KUAKOCTEH W TBEPABIX TN, 00BEMHOE U JTMHEHHOE pacIIUpeHUe.
AHTrapMOHHM3M TEIJIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanunspHbie
saBJieHUd. [aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECChl: KUIKUE KPUCTAIUIBL,
COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHUKEHHOM JIaBICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Mopeny HEeHbIOTOHOBCKOM JKHJIKOCTH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.

Bunel nedpopmanuii.

HaGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenune 3aKk0OHOMEpPHOCTEN UCTIAPEHHUS] KU IKOCTEH.

N3mepenne yaenbHON TEIUIOTHI IJIaBIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

W3mepenue kodduirienTa moBepXHOCTHOTO HATSKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. dnexmpuueckoe none.

DneKkTpu3zanus Tea U e€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. JBa BHAA AIEKTPUUYECKUX
3apA0B. [IpOBOHMKH, TUAIEKTPUKH U IOy POBOHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHUsI ANEKTPUUECKOT0 3apsa.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  snektpudeckoro mosst. [IpoOsbril 3apsia. JluHum HanpspkEHHOCTH
ANIEKTpUYECKOTO 1oJist. OQHOPOIHOE IINEKTPUUECKOE TTOJIE.

[ToTeHMaIbHOCTh AMEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[ToTeHmanpHas SHEPrus 3apsiaa B JIEKTPOCcTaTUuecKoM noJie. [loTeHnuan 3;1eKTpocTaTu4eCcKOro



noJisl. CBsA3b HANPSDKEHHOCTU TOJIS U PAa3sHOCTH MOTEHLIMAIOB Ul 3JIEKTPOCTaTUYECKOTO OIS
(KaK OJHOPOAHOTO, TaK M HEOJHOPOIHOTO).

[TpuHIMI CynIepHIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapTuns! TMHHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IT0JIe. JIMaNeKTpUYeCcKas IPOHULAEMOCTD BEIIECTBA.

KonpneHncarop. ONeKTpOoEMKOCTh  KOHJEHCATopa. DONEeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapamnenpHOoe  coequHeHWe  KoHAeHcaTopoB.  IlocnmepoBarenbHoe — coeAMHEHME
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, reHeparop Bau ne
['paada.

Hemoncmpayuu.

Y CeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reueparopa (Bau ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.

DNEeKTpoCcTaTUYECKAasl 3alUTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA IMOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MMEKTPUUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaka U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeEJl.

HaOnronenue npeBpalieHust S3HepruM 3apsyKEeHHOTO0 KOHJIEHCATOpa B SHEPTUI0 U3ITY4YEHUS
CBETOJINO/1A.

N3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalel KOHEHCAToP.

Pacnipenenennie pasHOCTM TOTEHUHMANOB (HANpsDKEHHWs]) MpPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiga KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 2. [locmoannwlil dn1eKmpuyecKuil mok.

Cuna Ttoka. [TocTOsSIHHBII TOK.

VYcnoBusa CylecTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsoxenue U u DJ1C €.

3akoH OMa JJi y4acTKa LEeMH.

DNEKTPUUECKOe CONPOTUBICHNUE. 3aBUCUMOCTb COMPOTHUBIIEHUS OJTHOPOJIHOTO MMPOBOHUKA
OT €ro JUIMHBI U IJIOUIa/Id NONIEPEYHOT0 CEUEHUs. Y 1€IbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nenei. [Ipasuina Kupxroda.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTb JEKTPUUECKOTO TOKA. TemIoBass MOLIHOCTD, BbIIEIIEMAast HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHUKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM)
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpOoTKO€E 3aMBbIKaHHUE.

Konzaencarop B 1ienu NoCTOSHHOIO TOKA.



TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMUYECKHE IIPOLIECCH: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SJHEPTIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS] JJIL  PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COITPOTUBJICHUS TP MMOCTOSTHHOM HaIPSKEHUH.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3amblkaHHE rajbBaHUYECKOTO 3JIEMEHTa M OICHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/Ty MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEMHEHHUS PE3UCTOPOB.

N3mepenune yaenbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKAJIMBAHUSA.

VYBenuueHue npejeia u3MepeHust amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoct IJIC rapbBaHUYECKOTO JI€MEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXmpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOOCTBEHHass W TPUMECHas MPOBOJUMOCTH TOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNIEKTPUUECKHI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIU3.
3akonbl dapajes A 3AEKTPOIIN3a.

OnekTpuueckuii TOK B Trazax. CaMOCTOSITENbHBIM W HECAMOCTOSATENbHBIN pa3psl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yecKkne yYCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIHI,
DIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPHOOPHI: THOM, TpaH3UCTOp, (hoToauon,
CBETOAMOJI, TalbBaHWKA, paQUHUPOBAHWE MEIW, BHIIUIABKA QJIIOMUHUSA, DJIEKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHME NPOBOJUMOCTH METAIIJIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HabGnronenue anexrponusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIIEHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.



CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HW3MepeHud  ¢usmueckux BenmuuuH. OIlGHKa TpaHUIl
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYCCKUX BETTUYHH,
MIPOBEpKa MPEAI0KEHHBIX TMIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHUYECKHI IKCIIEPUMEHT, 1a00paTOPHBIC PAOOTHI, TPAKTHKYM)).

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule nOHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHue cucteMbl ypaBHeHuidl. JluneliHas ¢yHkius, mnapabona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudecknue GyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHE B XKUBOU mpupoze, Auddys3us, ocMoc, TemIoo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOILIUBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISPHBIC SBJIICHUS B IPUPOJEC, SJICKTPUUCCKUE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJdy4eHre HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJUIbl, DJJIEKTPUYECKHUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHUYECKAS
JIUCCOITUAIINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C NCIOIB30BAHUEM MEXAHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKME KOHCTPYKIMHU (KPOHIUTEHH, peléTyaThie
KOHCTPYKIIMH ), UCTIOJH30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMIIUOHEP, TEXHOJOTUM TIONYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaAJIOB, ¥  HAHOTEXHOJIOTUM,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaTbBAHUKA.
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Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE NOCTOSHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM. MAarHWTHOE mOJIE.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1noJjie MPOBOAHMKA C TOKOM (IIPSIMOrO IPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOIYJIb.

Cuna JlopeHma, e€ HampaBi€HHE MU MOIYJib. JIBM)KEHHE 3apsHKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MaruutHoe none B Beniectse. GeppoOMarHeTHKy, napa- U JMaMarHeTUKH.



TexHU4ecKkne YCTpPOWCTBA M TEXHOJOTHYECKHME MPOLECChl: MPUMEHEHUE TMOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpOJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YACTHLI.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUA MarHUTHOM WHIAYKUMUA TOJS JUIMHHOTO TPSIMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMN AEHCTBUS SIIEKTPOU3MEPUTEILHOTO TPUOOPa MATHUTOIIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

UccnenoBanue neicTBus MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMTIepa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo nnaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
Ddyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpoCTBA U TEXHOJIOTHUECKHE MPOUECCHI: MHIYKIIMOHHAS [1€4b, COJIEHOU,
3allIMTa OT JIEKTPU3ALUU TEN MPU ABUKEHUU B MATHUTHOM T0JI€ 3EMIIU.

Hemoncmpayuu.

Habmtoienue siBiIeHUs S71€KTPOMArHUTHOW UHTYKITUH.

UccnenoBanue 3apucumoctu 3 J]C HHAYKIIUU OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MmarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
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Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Ornpenenenne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBI€HUS CAMOMHIAYKIUU.

Co6opka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

'apmonnueckne  KoJeOaHUsI. Kunematnueckoe ¥ JUHAMHYECKOE  OIIMCAHHUE.
DHepreTUYecKoe onucaHue (3aKoH COXpaHEHUsI MEXaHUUECKOW 3HEepTrun ). BbIBOA ITMHAMUYECKOTO
ONMCAHUS TAPMOHUYECKHUX KOJIeOaHHH U3 UX SPHEPTeTUYECKOT0 U KHHEMAaTHYEeCKOTO OMUCAHMUS.



Ammuintyna u (asza konebanuii. CBsi3b aMIUIMTYAbl KOJeOaHUH HMCXOAHOM BETHMYMHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ilepros Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBoOGOAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[TonsiTHe 0 3aTyxaromux KonedaHusx. BeiHyxneHusie konebanus. Pezonanc. PezonancHas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTebHOr0 ABUKECHHUS.

Habumronenne HE3aBUCHMOCTH II€PHOJIa MaJIbIX KOJIe0aHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHUn
OT CONPOTHUBJICHUS.

HccnenoBanue konebOaHWl Tpy3a HA MAaCCUBHOW IMpPYXKHHE C Ielbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKHUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSIHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Z€ KoJeOaHU Ha yIIPYyroM IoABece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/ IbI 3aTYXAOMIUX KOJIeOaHUH.

HccnenoBanne BEIHYKCHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KosiebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIUTYABI 3apsia KOHAEHCATopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UIEATLHOM KoJe0aTeIbHOM KOHTYpeE.

3aryxamoiue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO0 TOKa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS NPU PAa3IMYHOM opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconJaJIbHBIN NIEPEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTyIlKa UHIYKTUBHOCTU
B LIENIH CHHYCOMIAJIBHOIO NTEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBoncTBo, nepenaya u norpediIeHne >IEKTPUYECKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: 3JIEKTPUUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU JJIeKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUN OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mojienb 37€KTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJICOaHNUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.



Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOpA.

YCTpORCTBO U MIPHHIIKIL ACHCTBHS TpaHCHOopMaTOpa.

Monenb TUHUY dIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYyILKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOrO pe30HaHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble u mpoAoObHBIE
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AjduHa BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3sHEHHE OKPYKAIOIICH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIM BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIICH Cpeibl.

TexHUuyecKkue ycTpoicTBa M NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
panap, paauonpuéMHHK, TeNeBHU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YacTOThI KOJIeOaHUH.

HaOGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKUX BOJIH.

AKYCTHYECKHI1 pE30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

OO6HapyxeHue HH(PpaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEeHOE pacnpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUH B IIIOCKOM
3epkaie. Ceprudeckue 3epkaia.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab NpenoMieHUs. IocTOSHCTBO 4acTOTHI CBeTa U



COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEpe3 IPaHULy pas3zaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus ceera. ClioxkHBbINi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEee oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JuH3bl. ToHkass smH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PAaCCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IOKA3aTes IPEIOMIICHUS.

dopmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLEALIEro JMH3Y 10 IPOU3BOIbHBIM YITIOM K €€ IJIaBHOM ONTUYECKON OCH.
[Toctpoenne n300pa’keHU TOUKU U OTpE3Ka NPSAMOI B COOMPAIOIUX U PACCEUBAIOLINX JIMH3AX U
UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. ['1a3 Kak onTUyecKasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX KOT'€PEHTHBIX
UCTOYHUKOB. [Ipumeps! Ki1accuueckux UHTEP(HEPEeHLIMOHHBIX CXEM.

Hudpakuust cBera. Judpakumonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMMYMOB IIPH [1aICHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETIECHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(pPaKLUOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesioMIIEHUs CBETA.

HaGroeHue nmosiHoOro BHyTpeHHEro OTpaXkeHust. Mojienb CBeTOBO/IA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Ye€pPe3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300payKeHU B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHue AuppakIMOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaGnronenue nonspusaiuu cBeta.

[TprumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPsKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BellecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHnue n3o00paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeeCKONMYEeCKUX CHCTEM.

Habmonenue nudpaxyun, HHTEpPEpeHIINN U MOJIIPU3ALUU CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcum.

Habmionenue u uccrienoBanue quQGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.



[Tony4yeHue criekTpa U3JIy4eHHUs CBETOAMOAA IPU MOMOIIM AU(DPAKIIMOHHOHN PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBain.  IIpeoOpasoBanust  Jlopenua.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHME BPEMEHU U COKpaIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4eckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM.

Omnpeznenenne UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-601Hno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akoHsl poTodrddexra. YpaBuenue DiiHITeiiHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JleGenena.

BosHoBbie cBoiicTBa yactull. Bonnbl ae bpoitns. Jlnuna BonHbl e bpoiins u pazmepsl
00J1aCTH JTOKATM3aIMH ABIDKYIIEcs yacTulbl. KopmyckynsipHO-BOTHOBOM Ayann3M. Judpakuus
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE MPOIECCHl: CIIEKTPOMETP, (OTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/I.

Hemoncmpavyuu.

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA YepE3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuxka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (GOTOHOB NPH MEPEXOoJe aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHYXKJIEHHOE H3llyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMUYECKHME IIPOLECCHI: CHEKTPAJIBbHBIN aHalu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habnronenne muHEeHYaThIX CIIEKTPOB.

VYCTpolcTBO M ACCTBHE CUETUMKA HOHU3UPYIOIINX YACTHII.



Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3ITY4ECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hablntonenue nuneiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Duzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens anpa I'eiisendepra—lBanenko. 3apsin sapa. MaccoBoe 4ucio sjpa.
N3otomsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHHUE.

3aKOH paJuOaKTHBHOIO pacnaia. PaavoakTuBHble u30TONBI B Ipuponae. CBoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don m3nydenus. Jlozumerpus.

OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepupie peaknuu. Jlemenwne wu cuHTe3 sAep. SpepHple peakTopsl. [IpoGiemsbr
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
SHEPreTUKHU.

MeToapl perucTpalny U UCCIEA0BaHUS AIEMEHTAPHbIX YaCTHII.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenToHBI. [IpencraBinenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOZJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4eckue yCTpOHWCTBA U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJICpHBIA  PEaKTOp, TEPMOSIEPHBbI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHHE aCTPOHOMHUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUYECKUX OOBEKTOB.

MeTtonbl  acTpoOHOMHYECKHX uccieqoBaHui. COBpEMEHHbIE OINTUYECKUE TEJECKOIIbI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE3/1.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamma «CreKTpaibHbIN KJIACC — CBETUMOCTB».
3BE3/1bI TVIABHOW MOCIEN0BATEIIBHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB» JUIS 3BE3/1 TJIABHOU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKIEHUU 1 3BOOIMU CoJIHIIA U 3BE3/T. DTAbl )KU3HU 3BE3]I.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
rayiakTuk. PannoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmroienus 38€31HOr0 He6a HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKESHUH 1151 OTIPE/ICICHUS MTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
cosBe3usl CeBepHOro MONyIIapHUs U IPKUE 3BE3 L.



Habmonenus B Teneckon JIyHbI, IIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUI.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYCCKUX BETTUYHH,
IPOBEpPKa IMPEJUIOKEHHBIX THIoTe3 (BbIOOp M3 padoT, OMMCAHHBIX B TEMAaTHYECKUX paszfenax
«YYeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, TPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

O6oOmerne W cUCTeMaTH3alMsl  COJIEp)KaHWS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKA», «NEKTpoJuHAMUKa», «KonebaHus U BOJIHBI»,
«OCHOBBI CHENHMATIBHON TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
aCTPOHOMMHU U acTPOUBUKUY.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THUYECKON chepax AesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMUH B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIILHOM, CHCTEMAaTU3UPYIONIEH, OOBICHUTEIIEHON U
IPOTHOCTUYECKON (QYHKUUH (U3NUECKO TeopuH, poib GU3NUECKON Teopuu B (GOPMHUPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UUECKON KapTHHBI MUpa B 00LIEM psITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUI O IPUPOJIE.

MexnpeameTrHbie CBA3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C yUETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HaydHbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJECIMPOBAHNE, MOJIEIb, U3MEPEHUE, IOIPEIIHOCTH U3MEPEHNN, N3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusi.

Mamemamuka: penieHre cucTeMbl ypaBHeHUH. TpuroHomerpuueckre QyHKIHUU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTOpsl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CJI0KE€HUE BEKTOpOB. [Ipou3BonHbIE 3/eMEHTapHBIX (DYHKLIHH.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeieTIeHNe TIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snekrpudeckue sIBICHUS B XKUBOW PUPOJIE, KoJeOaTeabHble IBUKEHUS B )KUBOI
MPUPOJE, DKOJOTMYECKHE PUCKH IIPU IIPOU3BOACTBE DJICKTPOIHEPIUH, DJIECKTPOMArHUTHOE
3arpsI3HEHUE OKPYKAIOWIEH Cpenbl, YJIbTPa3ByKOBas JMATHOCTUKA B MEIULIMHE, ONTHYECKHE
ABJICHUS B )KMBOM IPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOIOCA 3€MIIM, 3aJ€KW MAarHUTHBIX pyl, POTOChEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnonocua: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM OJJIEKTponepeaady,
AJNIEKTPOJIBUTATENh, panap, paauonpuEMHUK, TelneBU3op, aHTeHHa, Tenedon, CBU-meus,
yIbTpa3ByKOBasl IUAarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, s/IEpHAsi JHEPTeTHKA U SKOJIOTMUECKHE aCIEeKThI
€€ pa3BUTHS.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npeamMera «Pu3nKa» JT0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOMN JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

® c(O)OPMUPOBAHHOCTh TI'PAXKIJAHCKOM MO3ULMM OOyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATUE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

®FOTOBHOCTb BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpEcax TIpa)<IaHCKOro OOILEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® FOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATEITLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

¢ c(hOPMUPOBAHHOCTH POCCHICKON TPayKAAHCKON UICHTUYHOCTH, TATPHOTH3MA;

® [[CHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHMSM POCCHUHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

© CrI0OCOOHOCTh OLICHMBATh CUTYAlLlMIO0 U NIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

® OCO3HAHME JTMYHOIO BKJIa/la B IOCTPOEHUE YCTONYHUBOTO Oy IyILIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® 3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPHUCYILETO

¢du3nueckoil Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

eUHTEpEC K pa3NU4HbIM cdepaM MpohecCHOHAIBHOW JEesATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3HKOI M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBII BBIOOp Oynyieil npodeccun
U peajn30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPA30BaHMIO B 00IAaCTH (PU3MKH Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e chopMHPOBAHHOCTh HIKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE TIJI00AJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

® [IJIJaHUPOBAHUE M OCYLIECTBJIICHHUE ICHCTBUI B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
L[eJIEd yCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpeHHe OMbITa JAESITEIbHOCTH DSKOJOTUYECKOW HAalpaBJIeHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (PU3HKeE.

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

® c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;



® OCO3HaHHEC LICHHOCTHU H&y‘-lHOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUA (bI/I3I/IKI/I
OCYHWIECTBJIIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh HHAUWBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
ba3oBble Jlornyeckue 1ecTBUA:
® CaMOCTOSITENIbHO (OPMYJIUPOBATh W aKTyaJU3UPOBAaTh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® OIIPEACIIATH 1IN JeATEIbHOCTH, 3a/1aBaTh NapaMEeTPbl U KPUTEPHUH UX JOCTHIKECHHUS;
® BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (U3NYCCKUX SBICHUIX;
¢ pa3pabaThIBaTh IUJIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIMXCS MAaTePUATBHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;
® BHOCUTh KOPPEKTUBBI B JIE€ATEIIbHOCTh, OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JAESTEIILHOCTH;
® KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX pEaTbHOrO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;
® Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:
® BIIJICTh HAYYHOH TEPMMHOJIOTHEH, KIIIOUEBBIMH MOHSATUSMU U METoJaMHu (U3UYECKOM
HayKU;
® BIIaJICTh HABBIKAMH YYCOHO-MCCIICAOBATEIIBCKOW M TIPOCKTHOU JIEATEIBHOCTH B 00JacTH
($u3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS 3a/1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;
®BJIAJIETh BUJIAMU JCSATEIHLHOCTH IO TOJYYEHHIO HOBOTO 3HAHUs, €r0 WHTEPIpPETallUH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BLISIBJISITh  TIPUYMHHO-CIICZICTBEHHBIE CBS3UM W aKTyaJIM3UPOBATh 3aj]ady, BBIJBUTaTh
TUIIOTE3Y €€ PEeIIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,
® AHAJIM3UPOBATH TIOJIYYCHHBIE B XOJE PEIICHUS 3a/ladyd  pe3yibTaThl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
® CTaBUTh U OPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JEATEILHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,
® [aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;
® BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIbHBIC MTOJX0/IbI U PEIICHUS;
® CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.
Pabora ¢ undopmaumeii:
® BIIJICTh HAaBBIKaMU MOJTy4YeHUs nHpopManuu GU3HUECKOTO COJCpKAHUS U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;
® OI[CHUBATh IOCTOBEPHOCTH UHGOPMAITUH;
® [ICIIOJIB30BAaTh CpPEACTBA HMH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;



®CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEPKaHUS B pa3NIU4YHBIX (opmarax ¢ yd€Tom
Ha3Ha4YeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBICHUS
Y BU3yaJU3alliu.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
® OCYIIECTBIIATH OOIIIEHUE HA YPOKaxX (U3UKH U BO BHE-YPOUHOU JEATEITHLHOCTH;
® PacTO3HABATh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIHKTHL;
® pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;
® [IOHUMATh U UCIIOJIB30BaTh IPEUMYILIECTBA KOMaHHON U UH/IUBUIyaJIbHOU PabOThI;
® BLIOMpPATh TEMATUKy U METOAbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,
® IPUHUMATh 1I€JIM COBMECTHOM JIESITEIIbHOCTH, OPraHW30BBIBATH U KOOPJIWHUPOBATH
JEeNCTBUSA 10 €€ TOCTHKEHUIO: COCTABJIATh IJIaH JEMCTBHM, pacipeiesTh PO ¢ Y4ETOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;
® OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOT0 YYaCTHHKA KOMaH/bI B OOl pe3ynbTat
1o pa3paboTaHHBIM KPUTEPUSIM;
e [Ipejyiaratb HOBBIE MPOEKTHI, OIEHWBATh MJIEU C TMO3UIIMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYIIECTBIIATh MO3UTUBHOE CTPATETHUECKOE TIOBEJCHHUE B pPAa3jIMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIHATUBHBIM.
PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranu3anus:
® CAMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATENBHYIO ACATEIBHOCTh B O0NACTH (U3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
® CAMOCTOSITEIIbHO COCTaBIIATh IUIAH PELIEHUS PacUE€THBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl € Y4ETOM UMEIOMIMXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
® 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
® PaCHIUPSTh PAMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;
e JleJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
® OIICHUBATh MPUOOPETEHHBIH OIBIT,
e crlocOOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO OSPYIUIMH B 00MacTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:
® 1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
® BJIaJIETh HaBBIKAMU TI03HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JICHUCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUMH;
® 1ICII0JIB30BaTh MPHUEMBI pehIIEKCHUU AJIs OIIEHKH CUTYallH, BEIOOPA BEPHOTO PEIICHUS;
® yMETh OIICHUBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATDH PEIICHUS TI0 UX CHUKEHUIO,
® IPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX TP aHAJIN3€E PE3yIbTAaTOB ACATEIHHOCTH,
® MPUHUMATH CeOs, MTOHUMAst CBOU HEJIOCTATKU U JJOCTOMHCTBA,
® IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX TP aHAJIN3€E PE3yIbTaTOB JACATEIHHOCTH,
® MPpU3HABATh CBOE MIPABO M MPABO APYTUX HA OMIMOKH.
B nporiecce nocTrkeHns TMIHOCTHBIX PE3YIHTaTOB OCBOCHHUS MPOTPAMMBI 10 (PU3HKE IS YPOBHS
cpenHero oOmiero o0pa3oBaHUs y OOYYalOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



® CaMOCO3HaHHs, BKJIIOYAIOIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOpEryJIMpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOIIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHBAlLIUM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHUKEHHMIO L€ U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE IEWCTBOBATh, UCXO/Isl U3 CBOMX BO3MOXKHOCTEN;

® SMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

® COLIMAIbHBIX HABBIKOB, BKIIOYAIONINX CIOCOOHOCTH BHICTPAWBAaTh OTHOLICHHS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

®[IOHUMAaTb pPOJb (U3UKK B DSKOHOMHUYECKOH, TEXHOJIOIMYECKOM, HKOJIOIMYECKOH,
COLMAJIBHOM M 3THYECKOH cepax AedaTeIbHOCTH YelloBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIIbHOM, CHCTEMAaTU3UPYIONIEH, OOBICHUTEIILHON U
IPOTHOCTUYECKON (GYHKUMH (U3NYecKOH TEOpUM — MEXaHWMKH, MOJIEKYJSIpHOH (U3HMKU U
TEPMOJMHAMHKH, POJIb (PU3NYECKOH TeopuH B (HOPMUPOBAHMU TPEACTABICHUN O (PU3UUECKOM
KapTUHE MUPA;

® pa3IM4aTh yCJIOBUS MPUMEHHUMOCTH MOJIENIeH (PU3NUYECKUX TEI U MPOIECCOB (SBICHUN):
UHepIManpHas cHucTeMa OoTcu€ra, aOCONIOTHO TBEPAOE TEJNO, MarephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE TMajJeHue, abCoNIOTHO yrpyras jaedopmarus,
a0CONIOTHO ynpyroe M aOCOJIIOTHO HEYIPYroe CTOJKHOBEHHUS, MOJEIM rasa, XHJIKOCTH U
TBEPAOro (KPUCTAIJIMUECKOro) TeNa, WJeadbHBbI Ta3, TOYEUHBIH 3aps], OJHOPOJHOE
ANEKTPUYECKOE TOJIE;

® pa3InyaTh YCJIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TOHUMATh
BceoOIui xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBICHATH MEXaHUYECKHE MTPOLIECCHI U SIBIEHUS, UCII0JIb3YS] OCHOBHBIE
MOJIOKEHUS W 3aKOHBl MEXAaHHUKHU (OTHOCHUTENBHOCTh MEXaHMYECKOI'O JABMKEHHS, (HOpMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIJKEHHUS, HpeoOpa3zoBaHust [amwies Ui CKOPOCTH U
NepeMeIIeHNs, 3aKOHbl HbIOTOHA, NMPUHLUII OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIYyJIbCa U MEXAaHUYECKOW SHEPruH, CBsSI3b pabOThI CHUJIBI C
W3MEHEHHEM MEXaHWYECKOW DHEPrHM, YCIOBHS PpABHOBECHS TBEPAOrO TeNa), MPU 3TOM
WCIIOJIb30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHHMOCTHU
¢u3nUecKux 3aKOHOB: IMpeoOpa3oBaHuil [ ammies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHMS UMITYJIbCA U MEXaHNYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHNS;

® AHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOLIECCH M SIBICHUS, WCHOJIb3Ys OCHOBHBIE
nojoxenns MKT u 3akoHBI MOJEKYJISpHOW (U3MKM U TEPMOAMHAMHUKHU (CBSA3b JaBJICHUS
WJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW dHEpPruer TEIUIOBOTO JIBMKEHUSI U KOHIEHTpaLHeH
€ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEIECTBA CO CPEIHEH KMHETHYECKOM DHEPrUel TEIUIOBOIO
JBIKECHHSI €r0 YaCTHIl, CBA3b JIABJICHHUS MJCAIBHOIO ra3a C KOHIIEHTPAalMEeW MOJIEKYJI M €ro
TeMIepaTypoil, ypaBHeHne MenaeneeBa—Kianelipona, nepBblii 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpaHEHMsI SHEPIUM B TEIUIOBBIX IIpolleccax), IMPH 3TOM HCIHOJIb30BaTh MaTeMaTHYeCKOe
BBIPaKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH yYpaBHeHUs MeneneeBa—Kuanelipona;

® AHAJIM3UPOBATh U OOBSICHATD AIEKTPUUECKUE SIBIECHUS, UCIOJIb3Yysl OCHOBHBIE MOJIOXKEHUS
U 3aKOHbBI JJIEKTPOJMHAMUKU (3aKOH COXPAaHEHMs IJIEKTPUUYECKOro 3apsna, 3akoH KyioHa,



MOTECHIUAIBHOCTD JIEKTPOCTATUYECKOIO IOJIsL, IPUHIUII CYIIEPIIO3ULIUN ICKTPUUECKUX IIOJIEH,
IIPY 3TOM YKa3blBasl yCJIOBUS IMPHUMEHUMOCTH 3akoHa KyioHa, a Takke NMPAKTUYECKH BaXKHBIC
COOTHOLIEHUS: 3aKOHbI OMa AJi ydacTKa LEeNH U JUIS 3aMKHYTOW 3JIEKTPUUYECKOM LENH, 3aKOH
Jlxoyns—Jlenua, mpaBuna Kupxroda, 3akonsr @apanes 1 2JIEKTPOIU3a);

® OMHCHIBATh (PU3UYECKUE IPOLECCH U SIBIICHUS, UCIONb3Yysl BEIUYMHBL IEpeMelIeHHE,
CKOPOCTb, YCKOPDEHHME, HMIIYyJbC TE€Ia M CHCTEMBI Te€J, CHJIa, MOMEHT CHWIbI, JaBJICHUE,
NOTEHIMAJIbHAS HSHEpPrus, KUHETHYECKas SHEPrusi, MeXaHWdecKas HHeprus, padoTa CHIIB,
LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHUS, MOLIHOCTD,
SHEPTHUs B3aNMOACUCTBHS Tela ¢ 3eMiI€l BOIM3H e€ MOBEPXHOCTH, SHEPTHs YIPYroi nedopmarnuu
IPYXUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIleparypa Teia, paboTa B TEpMOJIMHAMHUKE,
BHYTPEHHSIS1 SHEPTUA UICaTHHOT0 OJJHOATOMHOTO Tra3a, paboTa uaeanbHOTo ra3a, OTHOCUTENIbHAS
BI@XHOCTh BO3Ayxa, KIIJI wnaeampHOrO TEIUIOBOrO JBHTaTelsd; JJIEKTPUYECKOE IIOJIE,
HaIPSOKEHHOCTh  JJIEKTPUYECKOTO  IMOJSA, HANPSHKEHHOCTh MOJA  TOYEYHOrO 3apsja WU
3apsOKEHHOIO IlIapa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHIHUAJ 3JIEKTPOCTATHYECKOIrO IO,
Pa3HOCTh ITOTEHIMAIOB, MIEKTPOJABHKYILAS CHJIA, CHJIA TOKA, HANPSIKEHHE, MOIIHOCTH TOKA,
JJIEKTpUYECKass €EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTHUBIIEHUWE Yy4yacTKa LeNu ¢
IIOCJIEIOBATEIbHBIM U NAPAJUICIIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUYECKOTO OIS
KOHJCHCATOPA;

© O0OBSICHATH OCOOCHHOCTH NMPOTEKAHUS (DU3NUECKUX SBICHUN: MEXaHUYECKOE IBIKEHHE,
TEIUIOBOE JBM)KEHME YAaCTHI] BELIECTBa, TEIJIOBOE pAaBHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
muddy3us, HcCIapeHue, KUIIEHHE W KOHJEHcalus, I[UJIaBIeHWe W KpUCTAJIM3alus,
HaIIPaBJIECHHOCTh TEIUIONEpENaut, JJIEKTPU3aLUs TeJl, SKBUIIOTEHIMAIbHOCTh ITOBEPXHOCTU
3apsHKEHHOTO IIPOBOIHUKA,

® [I[POBOJIUTh HCCIIEJOBAHUE 3aBUCHMOCTU OJHOW (DU3NYECKON BEITUYMHBI OT APYroi C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUM, IPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHpPOBATbH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUECKUMX BEJIWYMH B BUJE TPapUKOB C y4ETOM
a0COJTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, 1eTIaTh BBIBOABI IO PE3yJbTaTaM MCCIIEI0BaHuUs;

®[IPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYMH, MpPU 3TOM BBIOMPATH
ONTUMAJIHBIA METOJ W3MEpEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

© [IPOBOJUTH OIBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATh MOJIyYECHHbIE Pe3yJbTaThl U JIeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

e coOmo1aTh IpaBuiIa 0€30MacHOro TpyAa NMpH NPOBEIEHUHM HCCIEIOBAHUN B paMKax
y4eOHOTO  SKCIIEPUMEHTa, NPAaKTUKyMa U  Y4eOHO-MCCIIEOBATENbCKOM U  MPOEKTHOM
JESITEIbBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHUs;

e pemaTh pacuéTHBIE 3a]auu C SBHO 33/1aHHOM M HESBHO 33JaHHON (PU3MUECKON MOJIENbIO:
Ha OCHOBAaHMHU aHalM3a yCJIOBHUS OOOCHOBBIBATH BHIOOp (pr3Mueckod Mojenu, OTBevarolei
TpeOOBaHUSM 3a/ayd, NPUMEHATH (OPMYJbl, 3aKOHBl, 3aKOHOMEPHOCTH U TOCTYJaThl
(u3nUeCKUX TEOPHU MPU UCTIONIB30BAHUN MAaTEMATHYECKUX METOJIOB PELICHHS 3a/1a4, IPOBOAUTh
pacdy€Thl HA OCHOBAHMM HMMEIOIIMXCS JTAHHBIX, aHAJIU3UPOBATh PE3YNIBTATHl U KOPPEKTHPOBATH
METO/BI PEIICHUS C YYETOM IIOIYYEHHBIX PE3YJIbTATOB;

e peliath Ka4yecTBEHHbIE 3a/1ayH, TpeOyrolue MPUMEHEHUs 3HAaHUM M3 pa3HbIX pa3JieioB
Kypca (pU3MKH, a TaKKe WHTErpaluu 3HAHUH M3 JPYTrUX NPEeIMETOB €CTECTBEHHO-HAayYHOI'O
LUKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOYKY PACCYXKACHUH C ONOpPOM HAa M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

® ICTI0JIb30BATh TEOPETUUECKUE 3HAHUS /S OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB pabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOANTH MPUMEPHI BKJIAJa POCCUNHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



® AHAJIM3UPOBATH M OLIEHUBATH MOCIIEICTBHUS OBITOBOW U MPOU3BOICTBEHHOH 1€ATEIIEHOCTH
YeJIOBEKa, CBA3AHHOM ¢ (pU3MUECKMMM MpOLECCaMu, C MO3ULUI 3KOJI0rHYecKor 0e30I1aCHOCTH,
IIPEACTABICHUM O PAlMOHAIBHOM IIPUPOIOIOIL30BAHUM, a TAK)KE Pa3yMHOM HCIIOJIb30BaHUU
JOCTH)KEHUI HayKU U TEXHOJIOTMH IS albHENIIEro pa3BUTHS YEI0BEUYECKOro 00IEeCTBa;

® [IPUMEHSATH PA3IUYHBIE CIIOCOOBI PabOThI ¢ MH(POPMAIEH (U3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH, IMPH 3TOM HCIOJIb30BATh
COBpPEMEHHbIe HH(OpPMALMOHHbIE TEXHOJOIMU MAJIs IIOUCKA, MepepaboTKU M INperbsSBICHUS
y4eOHOH ¥ HaydyHO-TIOMYNSIpHOM HMH(OpPMAIUM, CTPYKTYPHPOBAaHHS M HHTEPIPETALHH
UHpOpMALMY, TIOJyYEHHOHM W3 pa3iM4YHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATh
NOJy4aeMyro HH(OPMAIHIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIUXCSl 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a MCTOUYHUKA HH(DOpMaLUH;

®IPOSIBJIATh ~ OPraHM3AlMOHHBIE W  II03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHMW B TPOLECCE BBIIOJHEHUS NPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PabOoT;

¢ paboTaTh B IPYIIIE C UCTIOTHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, TNIAHUPOBATH pabOTy
IPYNIbl, PalMOHAIBHO PACHpPENeaTh AESITENbHOCTh B HECTAaHAAPTHBIX CUTyalMsX, aJeKBAaTHO
OLIEHUBATh BKJIAJ] K&XKA0I0 U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE paccMaTpuBaeMoil MpooIIeMbl;

®IIPOSIBISITH  MOTHBAIMIO K  Oyaymed  mpodecCHOHANBbHOW  JIEATEIBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHH:

® [IOHUMATh POJIb PUUKHU B IKOHOMUYECKOM, TEXHOIOTHYECKON, COLIMATbHON U 3TUYECKOM
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb K MECTO (PM3UKHU B COBPEMEHHON HAyYHOW KapTHUHE MHpA,
pOJIb aCTPOHOMUU B IPAKTUYECKOH JEATEILHOCTH YEJIOBEKA U JAJIbHEHIIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, 3HAYEHHE ONMCATENbHOM, CHCTEeMaTU3UPYIOIIEH, 00BICHUTENBHON U TPOTHOCTUYECKON
GyHKIMA U3NUECKOW TEOPUH — SJEKTPOJAMHAMHUKHU, CIIEIUATBHON TEOPUU OTHOCHTEIIBHOCTH,
KBaHTOBOU (hM3HKH, pOsib PU3NUECKON TeoprH B (HOPMHUPOBAHUH MPEACTABICHUN O (DU3HMUECKOM
KapTUHE MHpa, MECTO (PU3UYECKON KAPTHUHBI MUpPa B OOIIEM PSY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJCTABIECHUN O IPUPOJIE;

® pa3yinyaTh YCJIOBUSI MPUMEHUMOCTH MOJIeel (QU3UUECKUX TEJl U MPOIECCOB (SBICHUM):
OJTHOPOJHOE DIIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE TOJsl, TapMOHHUYECKHE KOJeOaHus,
MaTEeMaTUYeCKHl MAasATHHUK, WJICATbHBIM TPYXUHHBI MaATHUK, TapMOHUYECKHE BOJHBI,
U7eanbHbIN Kone0aTenbHbIN KOHTYP, TOHKAsI JIMH3a, MOJIENIel aToMa, aTOMHOTO siJipa U KBAHTOBOM
MOJIEIIU CBETA;

® pa3yIinyuaTh yCIOBUS (TPaHUIIbI, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOIMil xapaktep (pyHIaMEHTAIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH MCIOIB30BAHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH DJICKTPOMATHUTHBIE MPOIECCHl U SBICHHS, HCIONb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI 3JIEKTPOAMHAMUKHA M CHEUUATBHON TEOPUU OTHOCUTEIIBHOCTHU
(3aKOH COXpaHEHHWs DJIIEKTPUUECKOro 3apsjia, cwia Awmmepa, cwia JlopeHia, 3akoH
ANEKTPOMArHUTHOM WHAYKIMHU, npaBwio Jlenna, cBs3zp OJIC caMOMHOYKIMHU B 3JIEMEHTE
ANEKTPUIECKON IIeTIH CO CKOPOCTHIO M3MEHEHMs CHUJIBI TOKA, IMOCTYJATHI CIECIHAIBHOW TEOPUHU
OTHOCHUTEJIbHOCTH DWUHILTENHHA);

® AHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, MCIOIB3YS TOJIOKCHUS
KBaHTOBOH (u3uku (ypaBHeHHe DWHIITENHHA Uit GpoTodPdekra, NepBbli U BTOPOH MOCTYNIATHI
Bopa, mnpuHnunm cooTHomeHus HeomnpeaenéHHocted ['eif3enOepra, 3akOHBI COXpaHEHUS
3apsAIOBOTO M MAacCOBOTO YWCE W DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PAJTHMOAKTHBHOTO
pacnaja);



® ONTUCHIBATh (PU3MUECKHUE TPOIECCHl U SBICHUS, UCTIONb3YS BEIMYUHBL: HANPSOKEHHOCTD
ANEKTPUYECKOTO TMOJIsI, TOTEHIHUAN JJIEKTPOCTATUYECKOTO IIOJIA, PAa3HOCTh IOTEHIIUAJIOB,
QJIEKTPOJBIDKYIAS CWJIA, WHIYKIHMS MAarHUTHOTO IIOJIS, MarHUTHBIM TOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHJa CAMOUHIYKIMHM, DSHEPrus MarHUTHOTO IIOJS
MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJTHAS YHEPTHs, SJHEPTUS MMOKOSI CBOOOIHOMN
YaCTHUIIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsif sJipa, SHEPTUs CBS3H AIpa;

® O0BSICHATh OCOOCHHOCTH TPOTEKAaHUS (PU3MUYECKUX SBICHUH: 3JICKTPOMArHUTHAsS
WHAYKIHS, CAMOWHIYKIIHSI, PE30HAHC, UHTEPPEPEHIUs BOJH, TUPPAKIHS, JUCTICPCUS, TIOTHOE
BHYTpEeHHEe OoTpakeHue, doTtodnekrpuyeckuii 3¢dekt (hotodrddekr), anbda- n O6era-pacnaabl
saqep, raMMa-u3IydeHue saep, (u3uveckre NPUHIHUITBI CIEKTPATLHOTO aHAIM3a U paboThI Jlazepa;

® ONIpEIENIATh HANpPaABICHUE WHIYKIIMH MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHiia;

®CTPOUTHh M300pakeHUE, CO37aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

® IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TOHSATHUS, TEOPUU M 3aKOHBI IS
aHaiM3a W OOBSICHEHUS (PUINYECKUX TPOIECCOB, MPOUCXOIANIMX B 3BE3MAX, B 3BE3IHBIX
CUCTEMaX, B MEXKTAIAKTHYECKOH CpeJie; MBMKEHUS HEOSCHBIX Tell, BOJIIOINH 3BE3]T M BCelleHHO;

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYMH C HCIOJIb30BAHHEM
OpSIMBIX  U3MEPEHM, MPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCUPOBATH PE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (DM3MUSCKUX BEIMYUH B BUAC TPaPUKOB C Y4ETOM aOCOITFOTHBIX
MOTPEIIHOCTEeH U3MEPEHH, IeNIaTh BBIBOJIBI 10 Pe3yJIbTaTaM UCCIIEIOBAHMUS,

® [IPOBOJIUTh KOCBCHHBIC W3MEPCHHUS (DU3MYECKUX BEIMYWH, IPU 3TOM BBIOUPATH
ONTHUMAJBFHBIA METOJI W3MEpPEHUs, OLIEHWBATh a0COJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTU
MPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

® [IPOBOJUTH OMBITHI O MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTABHYIO YCTAaHOBKY, aHATM3UPOBATh MOJTYYEHHBIE Pe3yJbTaThl U JeNaTh
BBIBOJT O CTaTyCe MPEIOKESHHOW THUITOTE3HI;

® OITUCBIBATH METO/IbI MOYYECHUS HAYUYHBIX aCTPOHOMUYECKUX 3HAHMIA,

e coOMIOIaTh TMpaBWiia 0E30MacHOro TpyJaa MPH MPOBEISHUM HUCCIEJOBAHMM B paMKax
yueOHOrO0  OSKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
NeSITETHHOCTH € MCIIOJIb30BaHHEM U3MEPUTENLHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHHS,

e pemiath pacu€THBIC 3a7]a4u C SIBHO 3aJJaHHOW M HESIBHO 33JaHHON (PU3MYECKON MOJAEIBIO:
HAa OCHOBaHWHU aHAIM3a YCJIOBHS BBIOMPATh (PU3UUYECKHE MOJENH, OTBEYAOIIMe TPeOOBaHHUSIM
3a/1a4¥, MPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYIAThl (PHU3UUIECKUX TCOPUH TIpH
MCIOJIb30BAaHNU MAaTeMaTHYeCKHUX METOJOB PEIICHUs 3a]a4, MPOBOJUTH PACYETHl HA OCHOBAHUU
UMEIOIIUXCS TAHHBIX, aHATTM3UPOBATh PE3YJIBTATHI U KOPPEKTHPOBATH METOIBI PEIICHHSI C YIETOM
MOJTyYEHHBIX PE3yIbTaTOB;

e pemraTh Ka4eCTBCHHBIC 3a/1a4d, TPEOYIOIIHEe MPUMEHEHHS 3HAHWW M3 Pa3HBIX Pa3JIeiioB
Kypca (M3WKH, a TaK)Ke HWHTETPAllid 3HAHWUH W3 JPYrHUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIA: BBICTPAUBATh JIOTUUYECKYIO IIETIOYKY PACCYKICHHI C OMOpOl Ha WM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUSCKUE SBIICHUS;

® [ICII0JIB30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPUHITUIIOB PaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH TTPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUI;

® AHAJIM3UPOBATH U OIICHUBATH TOCJICICTBHS OBITOBOM M IIPOU3BOJICTBEHHON NEATSIIEHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCAMH, C MO3UIIMA IKOJIOTHIECKOM 0€30TacHOCTH,
MPEJICTABICHUA O PaIlMOHAJIBLHOM MPUPOJIONONB30BAHUH, a TAKKE€ Pa3yMHOM HCIOJIb30BAHUU
JTOCTHKEHUI HayKU ¥ TEXHOJIOTUH /JIsl JajbHEHIIIero pa3BUTHUS YeI0BEUECKOro oOIecTBa;



® [IPUMEHSATH PA3IUYHbIE CIIOCOOBI PabOTHl ¢ MH(pOpMaIel (U3MUECKOTO COAEPIKaHUsS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHH, NP 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOIMU MJIsi TMOWCKA, TepepabOTKU M TPEeAbsSBICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJSpPHOH HH(GOpMAaLUHU, CTPYKTYPHPOBAaHUS W HHTEPIIPETAluU
uHpOpMaLMK, TIOJYYCHHOH W3 pa3lWYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
HOJTy4aeMyro HH(POPMAIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCSI 3HAHH,
TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(POPMAIUH;

®IPOSIBIISITH ~ OPTaHU3AIMOHHBIE W  TIO3HABATCJIIBHBIC YMEHHS  CaMOCTOSITEIBHOTO
NpUOOpeTeHUs] HOBBIX 3HAHUM B  TIpoOIECcCe  BBIMOJHEHHUS TPOSKTHBIX H  y4eOHO-
UCCIIEIOBATEIbCKUX Pa0OT;

® paboTaTh B IPYIIIE C UCIIOIHEHUEM Pa3JIMYHBIX COIMATIBHBIX POJIEH, IUIAaHUPOBATh PaboTy
TPYIIBI, PAMOHAIBHO PaCIpeAessiTh AESTEIBHOCTh B HECTAHIAPTHBIX CUTYaIHsAX, aJlEKBATHO
OLIGHUBATh BKJIAJ] K&KAOTO M3 YYaCTHUKOB I'PYIIIIEI B PELICHUE PacCMaTPHUBAEMO IPOOIIEMBL;

®IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymed  mpodeccHOoHanbHOW — JEATENBbHOCTH IO
CIEIUATBHOCTAM (PH3UKO-TEXHUYECKOTO MPOQUIIS.
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Hroro mo pazneny 68

Pa3nen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 https://fipi.ru https://phys-ege.sdamgia.ru/

Uroro no pazaeny 5

Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM JTyaliu3m 15 1 https://fipi.ru https://phys-ege.sdamgia.ru/
4.2 ~ Dwusuka aToma 6 1 https://fipi.ru https://phys-ege.sdamgia.ru/
4.3 H3HKa aTOMHOTO s1pa 9 1 1 https://fipi.ru https://phys-ege.sdamgia.ru/
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5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://fipi.ru https://phys-ege.sdamgia.ru/
Hroro mo pazaeny 12
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u o0o0meHne
MPEIMETHOTO COJICPYKAHUS U OIBITA
7.1 NEeSTEIbHOCTH, TPHOOPETEHHOTO MPHU 19 https://fipi.ru https://phys-ege.sdamgia.ru/
n3ydeHuu Kypca ¢usuku 10 — 11
KJIACCOB
Wroro mo pazneny 19
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 170
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https://fipi.ru/
https://phys-ege.sdamgia.ru/
https://fipi.ru/
https://phys-ege.sdamgia.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauuecTBo yacoB i DJIeKTPOHHBIE
° ara
Tema ypoxka Konrpoabn  IIpakTHueck uu@poBbie
n/m P Bcero OHTPOJI p e H3yYeHUs bp
ble paGoThl  He padoThI oGpasoBaTejbHbIe
pecypchl

dusnka — q)YHI[aMeHTaJ'IBHaH HayKa O Ipupoac

https://fipi.ru
https://phys-ege.sdamgia.ru/

Hayunslii MeTO MO3HAHUS U METO/bI
UCCIeTOBaHMs (PU3MUECKUX SBICHUI
DKCIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
npupoabl. Habmrogenue u skcnepuMeHT B GU3MKe

https://fipi.ru
https://phys-ege.sdamgia.ru/
https://fipi.ru
https://phys-ege.sdamgia.ru/

CrnocoOsl u3mMepeHus: GU3NYECKUX BEIIUYUH

https://fipi.ru
https://phys-ege.sdamgia.ru/

AOGcCoIt0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTH
U3MepeHuil PU3NYECKNX BETUUNH

MopenupoBanue B pusuke. Ponas u mecto pusnuku B

(hopMHPOBaHNUN COBPEMEHHOW HAYYHOM KapTHHBI
MHpa, B IPAKTUUYECKON AESATEIbHOCTHU JI0AEH

Mexannueckoe auxenue. Cucrema orcyera.
OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH

Pannyc-BekTop MaTepualbHONU TOUKH, €TO
IIPOEKIIMH Ha OCHU KOOpAHMHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. X nmpoeknnn Ha ocu
KOOpJAUHAT

https://fipi.ru
https://phys-ege.sdamgia.ru/

https://fipi.ru
https://phys-ege.sdamgia.ru/

https://fipi.ru
https://phys-ege.sdamgia.ru/

https://fipi.ru
https://phys-ege.sdamgia.ru/

PaBHOMEpHOE MPSIMOTMHEHHOE IBIKEHHE.
I'padmueckoe onrcanne paBHOMEPHOTO
NPSIMOJIMHEHHOTO ABHKCHUS

https://fipi.ru
https://phys-ege.sdamgia.ru/

CroxeHne nepeMeneHuii 1 ckopocTtei. Pemenne
3a1a4

https://fipi.ru
https://phys-ege.sdamgia.ru/




HepaBnomepHoe aukenue. MrooBeHHas

https://fipi.ru

11 cKOpocTb. Y ckopenue. [IpsmonuneitHoe ABM>XeHNE https://phys-ege.sdamgia.ru/
C MOCTOSIHHBIM YCKOPEHHEM
12 I'padnueckoe onucanue NPsIMOIUHEIHOTO https://fipi.ru
JBU>KEHUS C IIOCTOSIHHBIM YCKOPEHUEM https://phys-ege.sdamgia.ru/
CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO -
13 najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, https://fipi.ru .
YCKOPEHHS OT BPEMEHU H UX rpaduku https://phys-ege.sdamgia.ru/
14 JIBu>keHue Tena, OpOIIEHHOT0 BEPTUKAIIBHO BBEPX :ttgzjjgﬁ;gueges damgia.ru/
15 JIBroKeHue Tesna, OpOIIeHHOTO TOPU30HTAIIEHO :ttgzjjgﬁ;gueges damgia.ru/
16 Jlabopamopuas pavoma Nel «H3yuenue https://fipi.ru
osudIceHUs mena, OPOUIEHHO20 20PU3OHMATIbHOY. https://phys-ege.sdamgia.ru/
17 JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM K https://fipi.ru
TOPU30HTY https://phys-ege.sdamgia.ru/
18 Pemenue 3a1a4y Ha OaTMCTHUECKOE IBUYKEHUE EEE:ZEE:/QU%GS damagia.ru/
19 Pemrenue 3amay Ha OAJUINCTUYECKOE IBIKEHUE :EE:ZE:::/QUeges damagia.ru/
KpuBonmHelinoe aBuxkenue. J[BH>keHUE Mo
20 OKPYXKHOCTH. YTJIOBasi ¥ JINHEHHAs! CKOPOCTh. https://fipi.ru
[Tepuon m wacrota. L{leHTpOoCcTpeMUTEIBHOE 1 https://phys-ege.sdamgia.ru/
MOJTHOE YCKOPEHUE
21 Pemenue 3a1a4 Ha paBHOMEpPHOE ABMKEHUE TIO https://fipi.ru
OKPY>KHOCTH https://phys-ege.sdamgia.ru/
22 [ToBTOpeHue n 0000IIEHNE N3YIEHHOTO MaTepuaa E::EZZEE:/QUeges damagia.ru/
23 KonTtpouabHas pa6ora Nel mo reme https://fipi.ru

"Kunemaruka'

https://phys-ege.sdamgia.ru/




[TepBriif 3akoH HeroTOHA. THEpLIMAIbHBIE CUCTEMBI

https://fipi.ru

24 orcué€ra. [Ipunuun orHocurenbHoCcTH [ anuies. .
. https://phys-ege.sdamgia.ru/
HeunepuuanbHubie cUCTEMBI OTCUETA
Cuna. PaBHozeiicTBytO1IAst cuiia. Bropoii 3akoH https://fipi.ru
25 .
Hrrorona. Macca https://phys-ege.sdamgia.ru/
o o https://fipi.ru
2 .
6 B3anmopencreue ten. Tperuii 3akon HeroTona https://phys-ege.sdamgia.ru/
57 [IpuHiun cynepno3unuu cui. Pemenne 3a1a4 Ha https://fipi.ru
MpUMEHEHHE 3aKOHOB HproTOHA https://phys-ege.sdamgia.ru/
)8 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh https://fipi.ru
rPaBUTALMOHHON U MHEPTHOU MacChl https://phys-ege.sdamgia.ru/
https://fipi.ru
29
Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO MaIeHus https://phys-ege.sdamgia.ru/
JIBu>keHHne HeOECHBIX TeNT U UX UCKYCCTBEHHBIX -
https://fipi.ru
30 CIyTHUKOB. [lepBas kocMHu4YecKasi CKOPOCTb. .
https://phys-ege.sdamgia.ru/
3axonsl Kemuepa
https://fipi.ru
31 . . :
Cuna ynpyroctu. 3akoH ['yka. Bec tena https://phys-ege.sdamgia.ru/
https://fipi.ru
32 . . .
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS https://phys-ege.sdamgia.ru/
33 JIBH>KEHUE B JKUJIKOCTH U Ta3e ¢ YYETOM CHJIIbI https://fipi.ru
COIIPOTUBIICHUS CPENbI https://phys-ege.sdamgia.ru/
34 Jlabopamopnaa paboma Ne2 «H3zmepenue https://fipi.ru
KoIhpuyuenma mpenusn cKonbHceHUA) https://phys-ege.sdamgia.ru/
https://fipi.ru
35 [IpuMeHeHne 3aKOHOB TUHAMHKH. https://phys-ege.sdamgia.ru/
36 Pemrenue 3agad Ha IBUKEHHUE TeJIa IO A€HCTBUEM https://fipi.ru
HECKOJIBKUX CHJI https://phys-ege.sdamgia.ru/
37 Pemenue 3a1a4 Ha IBUKEHUE TeJIa MO JEHCTBUEM https://fipi.ru

HECKOJIBKHUX CHJI

https://phys-ege.sdamgia.ru/




Jlabopamopnas pavoma Ne3 «/[euscenue mena no

https://fipi.ru

38 OKPYMHCHOCHIU ROO OeliCIEUeM CUI MANCECMU U https://phys-ege.sdamgia.ru/
ynpyzocmuy.
39 Hasnenue. ['uapocraruueckoe aapienue. Cumna https://fipi.ru
Apxumena https://phys-ege.sdamgia.ru/
40 AoGcomotHO TBepaoe Teino. [locTynatenbHoe u https://fipi.ru
BpalaTeIbHOE JBUKECHUE TBEPAOTO TEJIA https://phys-ege.sdamgia.ru/
MoOMEHT CUJTbl OTHOCUTENBLHO OCH BpAILICHUS. https://fipi.ru
41 .
IImego cumsl https://phys-ege.sdamgia.ru/
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY TETy. https://fipi.ru
42 IlenTp TsxecTr Tena. Y cnoBUsl paBHOBECHS .
https://phys-ege.sdamgia.ru/
TBEpIOTo Tena. Buasl paBHOBecus
https://fipi.ru
43 Pemenue 3anau Ha ctaTuky https://phys-ege.sdamgia.ru/
https://fipi.ru
44 . .
Pemenre koMOMHUPOBAHHBIX 3a/1a4 https://phys-ege.sdamgia.ru/
. https://fipi.ru
45 Pemenue 3aa4 NOBBIIIIEHHON CIOKHOCTH. https://phys-ege.sdamgia.ru/
16 KonTtpoabsnas padora Ne2 nmo teme «OCHOBBI https://fipi.ru
JUHAMMKH U CTATHKH» https://phys-ege.sdamgia.ru/
NMnynsc maTepuabHON TOYKH, CUCTEMBI
47 MaTepualbHbIX TOYEK. LIeHTp macc cucrembl https://fipi.ru
MaTepHaIbHBIX TOYEK. Teopema 0 IBHKEHUHU https://phys-ege.sdamgia.ru/
LIEHTpa Macc
Nmnynbe cuibl 1 U3BMEHEHUE UMITYJIbCA TEJA. https://fipi.ru
48 3aKOH COXpaHEHMS UMITyJibca. PeakTuBHOE .
https://phys-ege.sdamgia.ru/
JBHKCHHUE
MoOMEHT uMITyJIbca MaTepUaIbHON TOUKH. https://fipi.ru
49 [IpencraBinenne 0 COXpaHEHUA MOMEHTA UMITYJIbCA .
https://phys-ege.sdamgia.ru/
B LIEHTPAJIBHBIX MOJISAX
https://fipi.ru
50 PemreHne 3a1a4 Ha 3aKOH COXPAaHEHMS UMITYJIbCa

https://phys-ege.sdamgia.ru/




PaboTa criibl Ha MaJIOM M Ha KOHEYHOM

https://fipi.ru

1 . .
5 nepemenieHuu. ['paduueckoe npeacrapneHue https://phys-ege.sdamgia.ru/
paboThI CHIIBl. MOIIHOCTD CHJIBI
52 Kunernueckas sneprus. Teopema 00 M3BMEHEHUN https://fipi.ru
KUHETUYECKON YHEPIUU MaTEPUAIbHOU TOYKHU https://phys-ege.sdamgia.ru/
IloTeHMaNbHBIC M HENOTCHIMAILHBIC CHIIbI. -
https://fipi.ru
53 [TorenmmansHas sHeprus. Bropas kocmuyeckas .
https://phys-ege.sdamgia.ru/
CKOPOCTH
Tpetsbst kKocMuveckasi ckopoctb. CBs3b pabOTHI
54 HEMOTCHIIMAIBHBIX CHJI ¢ U3MCHCHUEM https://fipi.ru
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://phys-ege.sdamgia.ru/
COXpAHEHUS MEXAaHUYECKOU SHEPTUn
Jlabopamopnas paboma Ned «Ilpoeepka 3axkona https://fipi.ru
55 COXPaHeHUus IHepeUU npu Oeiicmeuu cus https://phys-ege.sdamgia.ru/
msadxcecmu u ynpy2ocmuy.
https://fipi.ru
56 Pemrenue 3a1au Ha 3aKOH COXPAHEHUS SHEPTUU. https://phys-ege.sdamgia.ru/
https://fipi.ru
57 Pemrenue 3a1au Ha 3aKOH COXPAHEHUS SHEPTUU. https://phys-ege.sdamgia.ru/
58 Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHHUE https://fipi.ru
bepnynnu n1s uaeanbHON )KUIKOCTH https://phys-ege.sdamgia.ru/
https://fipi.ru
59 Pemenue 3a1a4 Ha CTOIKHOBEHMS. https://phys-ege.sdamgia.ru/
https://fipi.ru
60 Pemenne koOMOMHUPOBAHHBIX 3a71a4. https://phys-ege.sdamgia.ru/
o https://fipi.ru
1
6 Pemenne 3agaq MOBBIMIEHHON CI0KHOCTH https://phys-ege.sdamgia.ru/
62 KonTtpoabHnas pa6ora Ne3 no reme «3aKkoHbl https://fipi.ru
COXpaHEHHMH B MeXaHHKe» https://phys-ege.sdamgia.ru/
Pa3BuTue npeacraBieHuit 0 IPUPOIE TEILIOTHI. https://fipi.ru
63 Ocnosnbie nonoxxkernss MKT. [Tuddyszus.

BbpoyHOBCKOE IBHXKEHUE

https://phys-ege.sdamgia.ru/




CTpOCHI/Ie F33006p33HBIX, KHUAKUX U TBEPABIX TEII.

https://fipi.ru

64 )B(ealﬁzlgzg JIBIDKCHUSA U B3aUMOJECHUCTBUS YaCTHUI] https://phys-ege.sdamgia.ru/
65 Macca u pazmepsl Mojiekyn (atomoB). KonmraecTBo https://fipi.ru

Bemtectra. [loctostHHas ABoraapo https://phys-ege.sdamgia.ru/
66 Temneparypa. TernoBoe paBHoBecue. [kana https://fipi.ru

Lenscns https://phys-ege.sdamgia.ru/
67 Pemenne 3agau Ha ocHOBHOE nonoxxkeHne MKT https://fipi.ru .

https://phys-ege.sdamgia.ru/

68 WneanpHbrii ra3. ['a30BbIe 3aKOHBI E:EE:ZEE:/QUeges damgia.ru/
69 VYpaBuenue Menaeneesa-Knaneripona. Peenue https://fipi.ru

3aja4 https://phys-ege.sdamgia.ru/
70 AbcomtoTHas Temnepatypa. 3akoH [lanbToHa https://fipi.ru .

https://phys-ege.sdamgia.ru/

71 N3onponeccel B U1€aNbHOM Tra3e ¢ HOCTOSHHBIM https://fipi.ru

KOJHUYECTBOM BEIISCTBA https://phys-ege.sdamgia.ru/
7 I'paduueckoe nmpeacraBaeHrne N30MPOIIECCOB: https://fipi.ru

M30TepMa, U30X0pa, n306apa https://phys-ege.sdamgia.ru/
73 Jlabopamopuasa pavoma Ne5 «H3yuenue https://fipi.ru

U30mepMu1ecKo20 npoyecca 8 2azey. https://phys-ege.sdamgia.ru/
74 Pemenue 3agad Ha U30TIPOIIECCHI :::Ei%gﬁ;gueges damgia.ru/

CBs3b a0COIOTHOH TeMIepaTypbl
75 TEPMOJIUHAMUYECKON CUCTEMBI CO CPETHEN https://fipi.ru

KUHETHUYECKON DHEPrUeH MOCTyNaTeIbHOrO https://phys-ege.sdamgia.ru/

TETUIOBOTO ABIDKCHUS €€ YaCTHI]
76 Pemenne 3agad mo reMe «OcHOBEI MK T Eiigzzgﬁ;gueges damgia.ru/
77 Pemenwne 3agau mo teme «OcrHoBbl MKT» https://fipi.ru

https://phys-ege.sdamgia.ru/




KonTpoabHnasi padora Ne4 «MosiekyasipHo-

https://fipi.ru

78 .
KHHETHYEeCKasl TeOpHus ra3a» https://phys-ege.sdamgia.ru/
https://fipi.ru
79 .
Pemenne KkoMIIIEKCHBIX 3a7a4 https://phys-ege.sdamgia.ru/
80 Pemenne koMmieKCHBIX 3a1a4 https://fipi.ru
A https://phys-ege.sdamgia.ru/
TepMoanHamMuyecKkasi cucTeMa. 3aJlaHie BHEIIHUX
croBuii a1 T cucremel. BHenane n .
81 ]};H eHHI;/Ie naﬂaMeT bl. [Tapamerpsr T/ cuctemsbl https://fipi.ru
yTp P pbl. 1lap p - https://phys-ege.sdamgia.ru/
KaK Cpe/IHHME 3HAYCHUS BEJTMYHH, OMMCHIBAIOIINX €&
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOgUHAMUKH.
y PMOZ https://fipi.ru
82 CamonpousBoibHas penakcauus T/l cucteMsl k .
https://phys-ege.sdamgia.ru/
TEIIOBOMY PAaBHOBECHIO
83 Mopaenb uieanbHOro ra3a B TEpMOJUHAMUKE. https://fipi.ru
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH https://phys-ege.sdamgia.ru/
84 Ypasaenue Menaeneesa-Knanelipona u https://fipi.ru
BBIPAYKEHHE I BHYTPEHHEW dJHEPTUU https://phys-ege.sdamgia.ru/
BripaxxeHnue 11 BH HHEHN SHEPTUU -
PaAcHHC 1 YTPCHHCH SHEP https://fipi.ru
85 OJITHOQTOMHOT'O HJICAJIBHOI'O ra3a. .
https://phys-ege.sdamgia.ru/
KBazucrarnueckue 1 HECTaTHUECKUE TIPOLIECCHI
DneMeHTapHas padoTa B TSPMOIHMHAMUKE,
86 BLI‘{I/ICJ'ICHI;/IC ap6OTBI nor I:l(bnjllc nporecca Ha pV- https://fipi.ru
p p y Hpon P https://phys-ege.sdamgia.ru/
TuarpaMMe
Temnonepeaaya Kak crmocod U3MeHEeHUs
p .J,I https://fipi.ru
87 BHyTpeHHel sHeprun TJl cuctemsbl 6€3 COBEpIICHHUS .
https://phys-ege.sdamgia.ru/
paboThI
https://fipi.ru
88 K .
OHBEKIIHS, TETUIONTPOBOTHOCTH, H3TyUeHUE https://phys-ege.sdamgia.ru/
KomuuectBo Temnorel. Tenmno&éMKOCTh Teaa. -
.. https://fipi.ru
89 VY nenbHas U MOJISIpHAs TETUIOEMKOCTH BEIIIECTBA.

VI[GJ'H:HaSI TCIJIOTA CTOpaHus TOIIMBA

https://phys-ege.sdamgia.ru/




https://fipi.ru

90 ..
Pacuér xonmyecTBa TEIIOTHI IIPU TEILIONIEpEIaye https://phys-ege.sdamgia.ru/
91 [Tonsarue 06 aguabaTHoM mnporecce. IlepBriii 3aKk0H https://fipi.ru
TEPMOJUHAMUKH https://phys-ege.sdamgia.ru/
92 KonuyecTBO TEmIOTH 1 paboTa KaKk MephI https://fipi.ru
W3MEHEHUS BHYTpeHHEN sHepruu T/I cucrtemsl https://phys-ege.sdamgia.ru/
Bropoii 3ak0OH TepMOJAMHAMUKH ISl PABHOBECHBIX -
https://fipi.ru
93 1 HEpaBHOBECHBIX MporieccoB. HeoOpaTumMocTh .
https://phys-ege.sdamgia.ru/
MIPUPOTHBIX MTPOIIECCOB
. https://fipi.ru
94 . .
[Ipunnuns! gevictBus Ternossix MamuH. KIT https://phys-ege.sdamgia.ru/
95 MaxkcumansHoe 3nauenue KII. [Hukn Kapuo https://fipi.ru
) https://phys-ege.sdamgia.ru/
https://fipi.ru
96
Pemerue sanau https://phys-ege.sdamgia.ru/
DKOJIOTUYECKHE aCTIEKThI UCIOIb30BaAHUS .
o https://fipi.ru
97 TEIUIOBBIX JBHUTrareneil. TermnoBoe 3arps3HeHnE .
. https://phys-ege.sdamgia.ru/
OKpY>Karollen cpeibl
98 Pemenue 3agad mo reme «OCHOBBI https://fipi.ru
TEPMOJIUHAMUKHU ) https://phys-ege.sdamgia.ru/
99 Pemenue 3agau mo teme «OCHOBEI https://fipi.ru
TEPMOAUHAMUKU https://phys-ege.sdamgia.ru/
100 KountpoabsHnas padora Ne5 mo reme «OCHOBBI https://fipi.ru
TEPMOAUHAMHUKI) https://phys-ege.sdamgia.ru/
101 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue n https://fipi.ru
KHUIEeHHe. Y IeTbHas TeIioTa mapooOpa3oBaHus https://phys-ege.sdamgia.ru/
Haceimmennsie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
102 JABJICHUSI HACKHIIIIEHHOTO Mapa OT TEMIIEPaTyphl, UX https://fipi.ru

HE3aBHCHMOCTH OT 00BEMa HACKIIIIEHHOTO Mmapa.
3aBHCHMOCTb TEMITEPATypPbl KUIIEHUS OT JaBJICHUS
B JKHJIKOCTH

https://phys-ege.sdamgia.ru/




BraxxnocTs Bo3ayxa. AGCOMOTHAS U

https://fipi.ru

103
OTHOCHUTEJIbHAS BIAKHOCTD https://phys-ege.sdamgia.ru/
https://fipi.ru
104
Pemenne sanau https://phys-ege.sdamgia.ru/
105 Tépnoe Teno. Kpucrammmieckue u amopdHbie https://fipi.ru
Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB https://phys-ege.sdamgia.ru/
106 [lnaBnenue u KpucTauM3auus. Y qeinbHas TerioTa https://fipi.ru
riaBnenus. CyOmumarus https://phys-ege.sdamgia.ru/
Hedopmaruu TBEpOTO Tena. PacTsokeHue n .
107 cxarue. Casur. Moayine FOnra. IIpenen ynpyrux https://fipi.ru
) . ’ https://phys-ege.sdamgia.ru/
nedopmaruit
108 Jlabopamopnasa paooma Neb6 «Hccnedoeanue https://fipi.ru
3axkona I'ykay. https://phys-ege.sdamgia.ru/
TemnnoBoe pacuMpeHne KUAKOCTEN U TBEPABIX TEI. -
o https://fipi.ru
109 AHTrapMOHM3M TEIJIOBBIX KOJIEOaHUH YacTHIL .
https://phys-ege.sdamgia.ru/
BEIIECTBA
https://fipi.ru
110
[Ipeobpa3zoBanue sHEPTUH B Pa30BBIX MEepexoax https://phys-ege.sdamgia.ru/
https://fipi.ru
111
VYpaBHeHUE TEIJIOBOTO OanaHca https://phys-ege.sdamgia.ru/
https://fipi.ru
112
Pemenne sanay https://phys-ege.sdamgia.ru/
I1 .K
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IIEPEMEHHOTO TOKA https://phys-ege.sdamgia.ru/
45 Karyiika HHIYKTUBHOCTH B LIETIH MIEPEMEHHOTO https://fipi.ru
TOKa https://phys-ege.sdamgia.ru/
46 3akon OMa u1st 3JIEKTPUYECKOM LIEMU TEPEMEHHOTO https://fipi.ru
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Htt89ps://fipi.ru
84 4|
HTep(epenLL creTa https://phys-ege.sdamgia.ru/
85 KorepenTHbie HCTOYHUKH. Y CIIOBHS HAOIIOICHUS https://fipi.ru
MaKCUMYMOB U MUHUMYMOB https://phys-ege.sdamgia.ru/
https://fipi.ru
86
Pemenne sana« https://phys-ege.sdamgia.ru/
87 [Ipumenenue natephepeHIun https://fipi.ru

https://phys-ege.sdamgia.ru/




https://fipi.ru

88 Audppaxus creTa https://phys-ege.sdamgia.ru/

89 JudpakimonHas pemeTka. Y cioBre HaOIIOCHUS https://fipi.ru
TJIaBHBIX MAKCUMYMOB https://phys-ege.sdamgia.ru/

https://fipi.ru

90 Pemenue sanad https://phys-ege.sdamgia.ru/
Jlabopamopnas paooma Ne5 «H3zmepenue onunot https://fipi.ru

1 . N : .

9 C6emoeBoil 60JIHbL C NOMOUbIO OUPPAKYUOHHOU https://phys-ege.sdamgia.ru/

peuiemku)
https://fipi.ru

92 [Tonepeunocts cBeTOBBIX BOIH. [lonspuzamnus ceera https://phys-ege.sdamgia.ru/

https://fipi.ru

93 Pemenne sanay https://phys-ege.sdamgia.ru/

https://fipi.ru
4

9 CBeToBbIC ABJICHUS B IPUPO/IC https://phys-ege.sdamgia.ru/

95 O06o001IeHre U cHCTEMaTH3allns 3HAHHUH 110 TEMe https://fipi.ru
"Onruka" https://phys-ege.sdamgia.ru/

https://fipi.ru

96 Kourpoabsnas padora Ne3 mo teme «OnTuka» https://phys-ege.sdamgia.ru/

Tpoa PHHI https://phys-ege.sdamgia.ru/
OTHOCUTEIBHOCTH
98 IlocTynaTsl crieruanabHON TEOPUH OTHOCUTEILHOCTH https://fipi.ru
y a p https://phys-ege.sdamgia.ru/
[IpocTpaHCcTBEHHO-BPEMEHHOW MHTEPBAJ.

99 [Ipeo6pa3zoBanus JlopeHna. ¥YcinoBre NpUUMHHOCTH. https://fipi.ru
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE https://phys-ege.sdamgia.ru/
BPEMEHU U COKPAIICHUE JJTUHBI

100 OHeprus U UMITYJIbC PEIISTHBUCTCKOMN YaCTUIILI https://fipi.ru

p yIRep I https://phys-ege.sdamgia.ru/

101 CBs3b MACChI C SHEPTUEH U UMITYJIBCOM https://fipi.ru

peHHTHBHCTCKOﬁ YaCTHUIIHL. 3H€pI‘I/I$I ITOKOs

https://phys-ege.sdamgia.ru/




https://fipi.ru

102 PaBHOBECHOE TEIJIOBOE U3IIyYCHHUE https://phys-ege.sdamgia.ru/
https://fipi.ru
1
03 3axoH cuemeHns Buna https://phys-ege.sdamgia.ru/
https://fipi.ru
104  T'unote3a M. [linanka o kBaHTax. @OTOHBI https://phys-ege.sdamgia.ru/
https://fipi.ru
105  DHeprus U UMITYJIbC POTOHA https://phys-ege.sdamgia.ru/
106 doroaddext. OnbiTe A. I'. CToneroBa. 3aKOHBI https://fipi.ru
dhoTodrddekra https://phys-ege.sdamgia.ru/
107 Ypasuenue DitHinTeitHa s porodaddexra. https://fipi.ru
"Kpacnas rpanuma" ¢dorosddexra https://phys-ege.sdamgia.ru/
108  JlaBnenue cBera. OnbiThl [1. H. Jlebenena :Egzzgﬁlyguege sdamagia.ru/
o https://fipi.ru
1
09 BoImHoBEIC CBOHCTBA TaCTHI 110https://phys-egelll.sdamgia.ru/
Bomnsl ne bpoins. /Inuna BonHsl e bpouis u https://112fipi.ru
110  pa3Mepsl 00JIACTH JTOKATU3AIMH JIBIKYIIICHCS httgs: //phy 153.s-ege sdamgia.ru114/
YACTHIIBI ' ) )
. https://fipi.ru115
111  KopnycKymnsipHO-BOJHOBOW Jyanu3M https://phys-116ege.sdamgia.ru/
https://fipi.
112 Tudpaxuus 31eKTPOHOB Ha KpUCTaJLIax httgz:ZpIEIySege.s damgia.ru/
Cnemudrka usmMepeHnii B MUKPOMHUDPE. https://fipi.ru
113 p poMHD
CootHomienus HeonpeaenéHHoctel [ elizenOepra https://phys-ege.sdamgia.ru/
https://fipi.ru
114 Pemenue rpaduyeckux 3amau https://phys-ege.sdamgia.ru/
.. https://fipi.ru
115  Pemenue pacu€THbIX 3a4a4 https://phys-ege.sdamgia.ru/
116 KonTpoabHas padora Ne4 mo remam: ""OCHOBBI https://fipi.ru

CTO", "KopnyckyJIsipHO-BOJHOBOIi 1yau3m"

https://phys-ege.sdamgia.ru/




OnEBITE IO HCCICA0OBAHNIO CTPOCHUS aTOMa.

https://fipi.ru

117 .
[TnanerapHas mozaens atroma Pesepdopra https://phys-ege.sdamgia.ru/
https://fipi.ru
118 Tlocrynater bopa https://phys-ege.sdamgia.ru/
119 Buppel ciektpoB. CrieKTp ypOBHEH SHEPTHHU aTOMa https://fipi.ru
BOJIOpOJIA https://phys-ege.sdamgia.ru/
Jlabopamopnas paboma Ne6 «Habawoenue https://fipi.ru
120  cnaowino2o u nuHeNYamozo cneKmpog h ttps: / /phy;s—ege sdamgia.ru/
UCHYCKAHUAY ' ' '
https://fipi.ru
121 CrioHTaHHOE U BBIHYKJCHHOE U3yYEHHE CBETA https://phys-ege.sdamgia.ru/
https://fipi.ru
122
Tasep https://phys-ege.sdamgia.ru/
Hyxnonnas monens siipa I'eiizen6epra-lBaneHko. https://fipi.ru
123 3apsan 1 MaccoBoe uucio sapa. M3otomsl. https://phys-ege.sdamgia.ru/
PangnoakTuBHOCTE ' ' '
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa
194  VOHM3NDYIOLIETO U3IY1CHNUS. Bnusuue https://fipi.ru
PaarOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI. https://phys-ege.sdamgia.ru/
Jo3umerpus
https://fipi.
125 Pemenue 3a1a4 Ha 3aKOH paIMOAKTUBHOTO pacraja h ttgz-xplﬁlygege sdamgia.ru/
Jlabopamopnasa paooma Ne7 « H3zyuenue https://fipi.ru
126  e3aumoodeiicmeusn ywacmuy u A0epHvIX peakyuii (no h ttgs: / /p::y's_ege sdamgia.ru/
gpomozpagpuam)» ' ' '
OHeprus CBA3U HYKJIOHOB B sJIpe. SInepHbIe CUIIBI.
Hedext maccol sipa. SnepHble peakiuu. SnepHbie https://fipi.ru
127  peaxtopsl. [IpoGiemsl ympaBiseMoro h ttps; / /phy.s—ege.s damgia.ru/
TEPMOSIZIEPHOTO CUHTE3a. DKOJIOTUUECKHUE ACTIEKThI
pa3BUTHS AIEPHOU SHEPTETUKHU
128 Pemenue 3a1a4 Ha SHEPTUIO CBSI3U YACTHI] B s1Ipe




MeTOI[BI perucTpai U UCCICOOBaHNA
QJICMCHTAPHBIX YaCTHUII. q)yHIIaMeHTaJIBHBIG

https://fipi.ru

129  B3auMmopeHcTBUsA. baproHbl, ME30HBI U JICNTOHBI. .
N https://phys-ege.sdamgia.ru/
[Ipeacrasnenue o CranaaptHoit monenu. Kpapk-
[JIFOOHHAS MOJEJb aPOHOB
®dusnka 3a npeaenamu CTaHIapTHON MOICIIH.
.. Pl .. ap A https://fipi.ru
130  Témuas Marepus U TEMHas SHeprus. EnuHcTBO .
o https://phys-ege.sdamgia.ru/
(hbU3UYIECKOI KapTUHBI MHPa
131 KounrpoabsHnas padora NeS mo remam: " ®usuka https://fipi.ru
aToMa M aTOMHOIO sijpa’’ https://phys-ege.sdamgia.ru/
132 DTarbl pa3BUTUSI ACTPOHOMHH. 3HAYCHUE https://fipi.ru
aCTPOHOMUU https://phys-ege.sdamgia.ru/
[IpuMeHUMOCTb 3aKOHOB (PU3HKH JJI OOBSICHEHUS -
https://fipi.ru
133 mpupoabl KOCMUYECKUX 00BEKTOB. MeTo1bI .
N https://phys-ege.sdamgia.ru/
ACTPOHOMUYECKHUX UCCIEAOBAHUI
134 CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI, https://fipi.ru
PaJIMOTENECKOIbI, BHEaTMOC(EepHast aCTPOHOMHUS https://phys-ege.sdamgia.ru/
135 Bun 3Bé3anoro Heba. Co3Be3aus, sipKkue 3BE3/bI, https://fipi.ru
IUIAHETHI, X BUAUMOEC JBIKCHHC 13https://phys-ege.sdamgia.ru/
136 Conneunas cucteMa. Cojnile. CoHeuHas https://fipi.ru
akTUBHOCTb. McTouHuk sHeprun CoJIHLIA U 3BE3]T https://phys-ege.sdamgia.ru/
137 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. [[narpamma https://fipi.ru
"CreKTpaIbHbIA KJIaCC — CBETUMOCTB" https://phys-ege.sdamgia.ru/
. https://fipi.ru
138 | 3Be3/bI rJIaBHOM MOCIEA0BATEILHOC .
A AIOBATCILHOCTH https://phys-ege.sdamgia.ru/
Buytpennee ctpoenue 38&31. COBpeMEHHBIC
yIp P I p https://fipi.ru
139  mpeAcTaBIIEHMS O MPOUCXOXKACHUH U SBOJIOLUU .
.. .. https://phys-ege.sdamgia.ru/
CouHIta 1 3B€31. DTalkl )KU3HU 3BE3]T
140 Mueunsiit [1yte — Hama ["amaktuka. Tumsl https://fipi.ru

raJlakTukK. YEpHbIE ABIPHI B sIpax rajJakTHK

https://phys-ege.sdamgia.ru/




Bcenennas. Paciupenue Beenennoii. 3akoH

https://fipi.ru

141  Xa66mna. Teopus Bonpiioro B3peiBa. PenmkroBoe https://phys-ege.sdamgia.ru/
W3JTYyYCHUE ps://phys-ege. gla-
142 MacmrabHas cTpykrypa Beenennoii. https://fipi.ru
MeraranakTuka https://phys-ege.sdamgia.ru/
¢ h ://fipi.
143 Hepeménnsie npobiaeMbl aCTpOHOMUHU h::gz-xpiﬁlygege sdamgia.ru/
O06o0meHue U cucTeMaTu3alys 3HaHui. Ponb
144 (OM3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH, https://fipi.ru
TEXHOJIOTHYECKOM, COLIMAIBHOM M 3THUSCKOM https://phys-ege.sdamgia.ru/
cdepax AeITeTbHOCTH YeIIOBEKa
O06o0meHue U cucTeMaTru3alys 3HaHui. Ponb u https://fipi.r
145  mecTo ()M3HMKH U aCTPOHOMHUU B COBPEMEHHOM h ttps: 1/ : .sije e.sdamgia.ru/
Hay4YHOU KapTHUHE MUpa ps://phys-ege. gla-
O06o0menre u cucTeMaTu3amys 3HaHui. Posb
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
146 MIpe/ICTaBICHUH 0 PU3NYECKOM KapTUHE MHPA, https://fipi.ru
MecTO (GU3UYECKON KapTHHBI MUpa B 00IIIEM PSTy https://phys-ege.sdamgia.ru/
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX
MPEJICTABICHUN O IPUPOJIE
147 O06o001Ienye ¥ cucTeMaTu3alys 3HaHUH 110 TeEME https://fipi.ru
"KunemaTtuka" https://phys-ege.sdamgia.ru/
148 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 TeEMe https://fipi.ru
"KunemaTtuka" https://phys-ege.sdamgia.ru/
149 O0o001Ienre ¥ cucTeMaTH3alys 3HaHUH 110 TeEME https://fipi.ru
" [Ilmaamuka" https://phys-ege.sdamgia.ru/
150 O06o0mmenre 1 cucTeMaTHU3alls 3HaHHUH 110 TeMe https://fipi.ru
"CraTtuka TBEpa0ro Tena" https://phys-ege.sdamgia.ru/
151 O06o0mIeHre 1 cucTeMaTr3aIis 3HaH|H 110 TeEMe https://fipi.ru
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://phys-ege.sdamgia.ru/
152 O0o001IeHre ¥ cucTeEMaTH3alys 3HAaHUH 110 TEME https://fipi.ru

"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON Teopun”

https://phys-ege.sdamgia.ru/




O606H.[€HI/IC M CHCTEeMAaTH3allHsl 3HAHUM 110 TEME

https://fipi.ru

153 "Tepmoaunamuka. TernaoBsie MalIUHbI" 1 https://phys-ege.sdamgia.ru/
O06o001IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME .

154 "ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie 1 https://fipi.ru .
nepexons” https://phys-ege.sdamgia.ru/

155 O0o0011eHrEe U CHCTEMATH3alMs 3HAHHUH 110 TEME 1 https://fipi.ru
"Dnexktpuueckoe nosie" https://phys-ege.sdamgia.ru/

156 O06o001IeHNe U CHCTEMAaTH3allMs 3HAHHUH 110 TEME 1 https://fipi.ru
"[TocTOsTHHBIN 2IIEKTPUUECKUM TOK" https://phys-ege.sdamgia.ru/

157 O00011eHrEe U CHCTEMATH3alMsl 3HAHUH 110 TEME 1 https://fipi.ru
"Toku B pa3IMUHbIX cpeaax" https://phys-ege.sdamgia.ru/

158 O00011eHrEe U CHCTEMATH3alMsl 3HAHUH 110 TEME 1 https://fipi.ru .
"MarautHoe noie" https://phys-ege.sdamgia.ru/

189 Pemenne KOMIIGKCHBIX 3a4a4 1 :::Ei%gﬁlygueges damagia.ru/

https://fipi.ru

160 Pemenne KOMIIEKCHBIX 3a1a4 httgs:xpﬁys-ege.s damagia.ru/

12;'/ HToroBast KOHTPOJILHAs padoTa 2 :::Ezzxgﬁ;gegewamgia-ru/

163  Pe3epBHBIil ypOK. 1

164  Pe3epBHBIN YPOK. 1

165  Pe3epBHBIN YPOK. 1

166  Pe3epBHBIN YPOK. 1

167  Pe3epBHBII YPOK. 1

168  Pe3epBHBI YPOK. 1

169  PesepBHBI YPOK. 1

170  Pe3epBHBI YPOK. 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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